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Accordingly, pursuant to the requirements of the Act, please be advised that: (l) the general

authority for the collection of this information is 35 U .S.C. 2(b)(2)', (2) furnishing of the
information solicited is voliuitaiy; and (3) the principal purpose for which the information is used

by the U.S. Patent and Trademark Office is to process and./or examine your submission related to
a patent application or patent. if you do not furnish the requested information, the [L8, Patent and
Trademark Office may not be able to process and/or examine your submission, which may result

in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under

the Freedom ol"lnformation Act (5 U.S.C. 552) and the Privacy Act (5 USC. 552a).
Records from this system of records may be disclosed to the Department of Justice to
determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains,

when the individual has requested assistance from the Member with respect to the subject
matter of the record.

A record in this system of records may be discéosed, as a routine use, to a contractor of

the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of

1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau of

the World lntcllcctuai Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal

agency for purposes ofNational Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 21 8(0)).

A record from this system of records may be disclosed, as a routine use, to the

Administrator, General Services, or hisfher designee, during an inspection of records

conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U .S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public
after either publication ofthe application pursuant to 35 U.S.C. 122(1)) or issuance ofa
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of37 CPR 1.14, as a routine use, to the public if the record was filed in an

application which became abandoned or iii which the proceedings were terminated and

which application is referenced by either a published application, an application open to
public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law eltforcerncnt agency, if the IQSPTO becomes aware of a violation or

potential violation of law or regulation.
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As a below named invenlcr(s), ilwe hereby declare tnat:
Th’s declaration is directed to:

K! The attached application, or

I:| United States application or PCT international application number flied on D2I15/2012

[I As amended on (if app icablel:

Ifwe believe that iwe am/are the original and first inventor(s) of the subject matter which is ctaimed and for which a patent is sought;

I.-‘we have reviewed and understand the contents of the above-identified application, including the claims, as amended by any amendment specificaily
referred to above. I acknowledge the duty to disclose to the Office all information known to me to be material to patentabllity as defined in 37 C.F.R.
1.56. Except as noted below, I hereby claim foreign priority benefits under 35 U.S.C. 1‘l9(a)-(d) or 365th) of any foreign appticationts) for patent or
inventofls certificate, or 365(a) of any PCT international Application which designated at ieast one other country than the United States. tisted below
and have also identified below any foreign application for patent or Inventor's certificate, or PCT lnzernationai Application, tiled by me or my assignee
disclosing the subject matter cialmed in this application and having a tiling date (1) before that or’ the application on which priority is claimed, or {'2} it nopriority claimed, before the IIIIt‘It_._:l date of this application:

PRiOR FOREIGN AF'PLICATlONtSl

Number Country Filed Date First Laid Open Date Patented or Priority_ Or Pubiished Granted Claimed

l—" " l I1“ I _I

Except as noted below, I hereby claim domestic priority benefit under 35 U.S.C. ‘I1!-J(e) or 120 andlor 365(5) of the iiidiuated Un.ted States apptications listed be'ow and
PCT international ?tppII(‘.EII§Ctt‘I5 listed above or below and, if this is a continuation-in-pert tCi5‘ } apptcatlon, insofar as the subject matter disclosed and claimed in this
aopitcation is in addition to that rlisslosed in such prior applications, i acknowledge the duty to disclose to the Office all infoI'tTIalEun known to me to be material to
patentability as defined in 3?‘ C.F.R. 1.55 which became available between the filing date of each such prior application and the national or PCT Enternationat filing dateofthis bpplicatton:

PRIOR U.S. PROVtStCiNAL, NONPROVESIONAL ANDIOR PCT APPLICATION S

Apptication Number Filed Status Priority Claimed
pendlnghabandoned. atented __ _

61/599,145 I2/15/2012 pending yes

I hereby dectare that at! statements made herein o’ my own knowiedge are true and that all statements made on information and befefare believed to he true; and
further that these statements were made Wtlh the knowledge that waittul false statements and the iike so made are punishable by fine or imprasonment, or both, under
Section 1001 of‘titte 18 ot the United States Code and that such wiillui false staterrents Tiayjeopardtze the validity of the spptication or any patent issued thereon,

And I/we hereby appoint immersion, [to whom all communications are to be directed), and persons of that firm who are associated with USPTO
Customer No 103772 'ndividuaIly and cotlectively myiour attorneys to prosecute this application and to transact ail business in the Patent and
Trademark Office connected therewith and with the resulting patent, and llwe hereby author"ze them to delete trom that Customer No. names of
persons no longer with their firm. to add new persons of their Firm to that Customer No., and to act and rely on instructions from and communicate
directly with the persontassigneetattorneyitinnl’ organization who/which first sends/sent this case to them and by whomfwhich I/we hereby declare that
ltwe have consented after fuli disclosure to be represented unlesstuntit I/we instruct the above Firm andior an attorney of that Hrm in writing to thecontrary,

Power of Attorney to Customer Number 1 03 7
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METHOD AND APPARATUS FOR PRODUCING A DYNAMIC HAPTIC EFFECT

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of priority under 35 USC § 120 to

copending application 61/599,145, filed February 15, 2012.

FIELD OF THE INVENTION

[0002] One embodiment is directed generally to a user interface for a device,

and in particular to producing a dynamic haptic effect using two or more gesture

signals or real or virtual device sensor signals.

BACKGROUND INFORMATION

[0003] Electronic device manufacturers strive to produce a rich interface for

users. Conventional devices use visual and auditory cues to provide feedback to a

user. In some interface devices, kinesthetic feedback (such as active and resistive

force feedback) and/or tactile feedback (such as vibration, texture, and heat) is also

provided to the user, more generally known collectively as “haptic feedback” or

“haptic effects”. Haptic feedback can provide cues that enhance and simplify the

user interface. Specifically, vibration effects, or vibrotactile haptic effects, may be

useful in providing cues to users of electronic devices to alert the user to specific

events, or provide realistic feedback to create greater sensory immersion within a

simulated or virtual environment.

[0004] In order to generate vibration effects, many devices utilize some type of

actuator or haptic output device. Known haptic output devices used for this purpose

include an electromagnetic actuator such as an Eccentric Rotating Mass (“ERM”) in

which an eccentric mass is moved by a motor, a Linear Resonant Actuator (“LRA”) in
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which a mass attached to a spring is driven back and forth, or a “smart material"

such as piezoelectric, electro-active polymers or shape memory alloys. Haptic output

devices also broadly include non-mechanical or non-vibratory devices such as those

that use electrostatic friction (ESF), ultrasonic surface friction (USF), or those that

induce acoustic radiation pressure with an ultrasonic haptic transducer, or those that

use a haptic substrate and a flexible or deformable surface, or those that provide

projected haptic output such as a puff of air using an air jet, and so on.

[0005] Traditional architectures that provide haptic feedback only with

triggered effects are available, and must be carefully designed to make sure the

timing of the haptic feedback is correlated to user initiated gestures or system

animations. However, because these user gestures and system animations have

variable timing, their correlation to haptic feedback may be “static" and inconsistent

and therefore less compelling to the user. Further, device sensor information is

typically not used in combination with gestures to produce haptic feedback.

[0006] Therefore, there is a need for an improved system of providing a

dynamic haptic effect that includes multiple gestures or animations. There is a further

need for providing haptic feedback with gestures in combination with device sensor

information.
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SUMMARY OF THE INVENTION

[0007] One embodiment is a system that produces a dynamic haptic effect

and generates a drive signal that includes two or more gesture signals. The haptic

effect is modified dynamically based on the gesture signals. The haptic effect may

optionally be modified dynamically by using the gesture signals and two or more real

or virtual device sensor signals such as from an accelerometer or gyroscope, or by

signals created from processing data such as still images, video or sound.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a block diagram of a haptically-enabled system according to

one embodiment of the present invention.

[0009] FIG. 2 is a cut-away perspective view of an LRA implementation of a

haptic actuator according to one embodiment of the present invention.

[00010] FIG. 3 is a cut-away perspective view of an ERM implementation of a

haptic actuator according to one embodiment of the present invention.

[00011] FIGs. 4A-4C are views of a piezoelectric implementation of a haptic

actuator according to one embodiment of the present invention.

[00012] FIG. 5 is a view of a haptic device using electrostatic friction (ESF)

according to one embodiment of the present invention.

[00013] FIG. 6 is a view of a haptic device for inducing acoustic radiation

pressure with an ultrasonic haptic transducer according to one embodiment of the

present invention.

[00014] FIG. 7 is a view of a haptic device using a haptic substrate and flexible

or deformable surface according to one embodiment of the present invention.

[00015] FIG. 8 is a view of a haptic device using ultrasonic surface friction

(USF) according to one embodiment of the present invention.

[00016] FIGs. 9A-9C are screen views of a user initiated dynamic haptic effect

according to one embodiment of the present invention.

[00017] FIGs. 10A-10B are screen views of example dynamic effects according

to one embodiment of the present invention.

[00018] FIGs. 11A-11F are screen views of a physics based dynamic effect

according to one embodiment of the present invention.
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[00019] FIG. 12 is a diagram showing an example free space gesture

according to one embodiment of the present invention.

[00020] FlGs. 13A-13B are graphs showing a grid size variation as a function of

velocity according to one embodiment of the present invention.

[00021] FIG. 14 is a graph showing an effect period value as a function of

velocity according to one embodiment of the present invention.

[00022] FIG. 15 is a graph showing an animation duration as a function of a

distance from center according to one embodiment of the present invention.

[00023] FIG. 16 is a graph showing an animation duration as a function of a

fling velocity according to one embodiment of the present invention.

[00024] FIG. 17 is a graph showing a haptic effect magnitude as a function of a

velocity according to one embodiment of the present invention.

[00025] FIG. 18 is a graph showing an animation trajectory for a fall into place

effect according to one embodiment of the present invention.

[00026] FIG. 19 is a flow diagram for producing a dynamic haptic effect

according to one embodiment of the present invention.
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DETAILED DESCRIPTION

[00027] As described below, a dynamic haptic effect refers to a haptic effect

that evolves over time as it responds to one or more input parameters. Dynamic

haptic effects are haptic or vibrotactile effects displayed on haptic devices to

represent a change in state of a given input signal. The input signal can be a signal

captured by sensors on the device with haptic feedback, such as position,

acceleration, pressure, orientation, or proximity, or signals captured by other devices

and sent to the haptic device to influence the generation of the haptic effect.

[00028] A dynamic effect signal can be any type of signal, but does not

necessarily have to be complex. For example, a dynamic effect signal may be a

simple sine wave that has some property such as phase, frequency, or amplitude

that is changing over time or reacting in real time according to a mapping schema

which maps an input parameter onto a changing property of the effect signal. An

input parameter may be any type of input capable of being provided by a device, and

typically may be any type of signal such as a device sensor signal. A device sensor

signal may be generated by any means, and typically may be generated by capturing

a user gesture with a device. Dynamic effects may be very useful for gesture

interfaces, but the use of gestures or sensors are not necessarily required to create

a dynamic signal. In the context of dynamic effects, a mapping is a method to

convert the sensed information into a haptic effect by modifying one or several haptic

effect parameters.

[00029] One common scenario that does not involve gestures directly is

defining the dynamic haptic behavior of an animated widget. For example, when a

user scrolls a list, it is not typically the haptification of the gesture that will feel most

intuitive, but instead the motion of the widget in response to the gesture. In the scroll
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list example, gently sliding the list may generate a dynamic haptic feedback that

changes according to the speed of the scrolling, but flinging the scroll bar may

produce dynamic haptics even after the gesture has ended. This creates the illusion

that the widget has some physical properties and it provides the user with

information about the state of the widget such as its velocity or whether it is in

motion.

[00030] A gesture is any movement of the body that conveys meaning or user

intent. It will be recognized that simple gestures may be combined to form more

complex gestures. For example, bringing a finger into contact with a touch sensitive

surface may be referred to as a “finger on” gesture, while removing a finger from a

touch sensitive surface may be referred to as a separate “finger off" gesture. If the

time between the “finger on” and “finger off” gestures is relatively short, the

combined gesture may be referred to as “tapping"; if the time between the “finger on"

and “finger off" gestures is relatively long, the combined gesture may be referred to

as “long tapping”; if the distance between the two dimensional (x,y) positions of the

“finger on” and “finger off” gestures is relatively large, the combined gesture may be

referred to as “swiping”; if the distance between the two dimensional (x,y) positions

of the “finger on” and “finger off" gestures is relatively small, the combined gesture

may be referred to as “smearing", “smudging" or “flicking”. Any number of two

dimensional or three dimensional simple or complex gestures may be combined in

any manner to form any number of other gestures, including, but not limited to,

multiple finger contacts, palm or fist contact, or proximity to the device. A gesture can

also be any form of hand movement recognized by a device having an

accelerometer, gyroscope, or other motion sensor, and converted to electronic

signals. Such electronic signals can activate a dynamic effect, such as shaking
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virtual dice, where the sensor captures the user intent that generates a dynamic

effect.

[00031] FIG. 1 is a block diagram of a haptically-enabled system 10 according

to one embodiment of the present invention. System 10 includes a touch sensitive

surface 11 or other type of user interface mounted within a housing 15, and may

include mechanical keys/buttons 13. Internal to system 10 is a haptic feedback

system that generates vibrations on system 10. In one embodiment, the vibrations

are generated on touch surface 11.

[00032] The haptic feedback system includes a processor 12. Coupled to

processor 12 is a memory 20 and an actuator drive circuit 16, which is coupled to a

haptic actuator 18. Processor 12 may be any type of general purpose processor, or

could be a processor specifically designed to provide haptic effects, such as an

app|ication—specific integrated circuit (“ASIC”). Processor 12 may be the same

processor that operates the entire system 10, or may be a separate processor.

Processor 12 can decide what haptic effects are to be played and the order in which

the effects are played based on high level parameters. In general, the high level

parameters that define a particular haptic effect include magnitude, frequency and

duration. Low level parameters such as streaming motor commands could also be

used to determine a particular haptic effect. A haptic effect may be considered

dynamic if it includes some variation of these parameters when the haptic effect is

generated or a variation of these parameters based on a user’s interaction.

[00033] Processor 12 outputs the control signals to drive circuit 16 which

includes electronic components and circuitry used to supply actuator 18 with the

required electrical current and voltage to cause the desired haptic effects. System 10

may include more than one actuator 18, and each actuator may include a separate
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drive circuit 16, all coupled to a common processor 12. Memory device 20 can be

any type of storage device or computer-readable medium, such as random access

memory (RAM) or read-only memory (ROM). Memory 20 stores instructions

executed by processor 12. Among the instructions, memory 20 includes an actuator

drive module 22 which are instructions that, when executed by processor 12,

generate drive signals for actuator 18 while also determining feedback from actuator

18 and adjusting the drive signals accordingly. The functionality of module 22 is

discussed in more detail below. Memory 20 may also be located internal to

processor 12, or any combination of internal and external memory.

[00034] Touch surface 11 recognizes touches, and may also recognize the

position and magnitude or pressure of touches on the surface. The data

corresponding to the touches is sent to processor 12, or another processor within

system 10, and processor 12 interprets the touches and in response generates

haptic effect signals. Touch surface 11 may sense touches using any sensing

technology, including capacitive sensing, resistive sensing, surface acoustic wave

sensing, pressure sensing, optical sensing, etc. Touch surface 11 may sense multi-

touch contacts and may be capable of distinguishing multiple touches that occur at

the same time. Touch surface 11 may be a touchscreen that generates and displays

images for the user to interact with, such as keys, dials, etc., or may be a touchpad

with minimal or no images.

[00035] System 10 may be a handheld device, such as a cellular telephone,

PDA, computer tablet, gaming console, etc. or may be any other type of device that

provides a user interface and includes a haptic effect system that includes one or

more ERMs, LRAs, electrostatic or other types of actuators. The user interface may

be a touch sensitive surface, or can be any other type of user interface such as a
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mouse, touchpad, mini-joystick, scroll wheel, trackball, game pads or game

controllers, etc. In embodiments with more than one actuator, each actuator may

have a different output capability in order to create a wide range of haptic effects on

the device. Each actuator may be any type of haptic actuator or a single or

multidimensional array of actuators.

[00036] FIG. 2 is a cut—away side view of an LRA implementation of actuator 18

in accordance to one embodiment. LRA 18 includes a casing 25, a magnet/mass 27,

a linear spring 26, and an electric coil 28. Magnet 27 is mounted to casing 25 by

spring 26. Coil 28 is mounted directly on the bottom of casing 25 underneath magnet

27. LRA 18 is typical of any known LRA. In operation, when current flows through

coil 28 a magnetic field forms around coil 28 which in interaction with the magnetic

field of magnet 27 pushes or pulls on magnet 27. One current flow direction/polarity

causes a push action and the other a pull action. Spring 26 controls the up and down

movement of magnet 27 and has a deflected up position where it is compressed, a

deflected down position where it is expanded, and a neutral or zero-crossing position

where it is neither compressed or deflected and which is equal to its resting state

when no current is being applied to coil 28 and there is no movement/oscillation of

magnet 27.

[00037] For LRA 18, a mechanical quality factor or “Q factor" can be measured.

In general, the mechanical Q factor is a dimensionless parameter that compares a

time constant for decay of an oscillating physical system’s amplitude to its oscillation

period. The mechanical Q factor is significantly affected by mounting variations. The

mechanical Q factor represents the ratio of the energy circulated between the mass

and spring over the energy lost at every oscillation cycle. A low Q factor means that

a large portion of the energy stored in the mass and spring is lost at every cycle. In
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general, a minimum Q factor occurs with system 10 is held firmly in a hand due to

energy being absorbed by the tissues of the hand. The maximum Q factor generally

occurs when system 10 is pressed against a hard and heavy surface that reflects all

of the vibration energy back into LRA 18.

[00038] In direct proportionality to the mechanical Q factor, the forces that

occur between magnet/mass 27 and spring 26 at resonance are typically 10-100

times larger than the force that coil 28 must produce to maintain the oscillation.

Consequently, the resonant frequency of LRA 18 is mostly defined by the mass of

magnet 27 and the compliance of spring 26. However, when an LRA is mounted to a

floating device (i.e., system 10 held softly in a hand), the LRA resonant frequency

shifts up significantly. Further, significant frequency shifts can occur due to external

factors affecting the apparent mounting weight of LRA 18 in system 10, such as a

cell phone flipped open/closed or the phone held tightly.

[00039] FIG. 3 is a cut-away perspective view of an ERM implementation of

actuator 18 according to one embodiment of the present invention. ERM 18 includes

a rotating mass 301 having an off-center weight 303 that rotates about an axis of

rotation 305. In operation, any type of motor may be coupled to ERM 18 to cause

rotation in one or both directions around the axis of rotation 305 in response to the

amount and polarity of voltage applied to the motor. It will be recognized that an

application of voltage in the same direction of rotation will have an acceleration effect

and cause the ERM 18 to increase its rotational speed, and that an application of

voltage in the opposite direction of rotation will have a braking effect and cause the

ERM 18 to decrease or even reverse its rotational speed.

[00040] One embodiment of the present invention provides haptic feedback by

determining and modifying the angular speed of ERM 18. Angular speed is a scalar
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measure of rotation rate, and represents the magnitude of the vector quantity

angular velocity. Angular speed or frequency 0), in radians per second, correlates to

frequency v in cycles per second, also called Hz, by a factor of 217. The drive signal

includes a drive period where at least one drive pulse is applied to ERM 18, and a

monitoring period where the back electromagnetic field (“EMF”) of the rotating mass

301 is received and used to determine the angular speed of ERM 18. In another

embodiment, the drive period and the monitoring period are concurrent and the

present invention dynamically determines the angular speed of ERM 18 during both

the drive and monitoring periods.

[00041] FlGs. 4A-4C are views of a piezoelectric implementation of a haptic

actuator 18 according to one embodiment of the present invention. FIG. 4A shows a

disk piezoelectric actuator that includes an electrode 401, a piezo ceramics disk 403

and a metal disk 405. As shown in FIG 4B, when a voltage is applied to electrode

401, the piezoelectric actuator bends in response, going from a relaxed state 407 to

a transformed state 409. When a voltage is applied, it is that bending of the actuator

that creates the foundation of vibration. Alternatively, FIG. 4C shows a beam

piezoelectric actuator that operates similarly to a disk piezoelectric actuator by going

from a relaxed state 411 to a transformed state 413.FlG. 5 is a view of a haptic

device using electrostatic friction (ESF) according to one embodiment of the present

invention. Similar to the operational principles described by Makinen et al. in U.S.

Pat. No. 7,982,588, the embodiment is based on the hypothesis that subcutaneous

Pacinian corpuscles can be stimulated by means of a capacitive electrical coupling

and an appropriately dimensioned control voltage, either without any mechanical

stimulation of the Pacinian corpuscles or as an additional stimulation separate from

such mechanical stimulation. An appropriately dimensioned high voltage is used as
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the control voltage. In the present context, a high voltage means such a voltage that

direct galvanic contact must be prevented for reasons of safety and/or user comfort.

This results in a capacitive coupling between the Pacinian corpuscles and the

apparatus causing the stimulation, wherein one side of the capacitive coupling is

formed by at least one galvanically isolated electrode connected to the stimulating

apparatus, while the other side, in close proximity to the electrode, is formed by the

body member, preferably a finger, of the stimulation target, such as the user of the

apparatus, and more specifically the subcutaneous Pacinian corpuscles.

[00042] It is one hypothesis that the invention is based on a controlled

formation of an electric field between an active surface of the apparatus and the

body member, such as a finger, approaching or touching it. The electric field tends to

give rise to an opposite charge on the proximate finger. A local electric field and a

capacitive coupling can be formed between the charges. The electric field directs a

force on the charge of the finger tissue. By appropriately altering the electric field a

force capable of moving the tissue may arise, whereby the sensory receptors sense

such movement as vibration.

[00043] As shown in FIG. 5, one or more conducting electrodes 501 are

provided with an insulator. When a body member such as finger 505 is proximate to

the conducting electrode 501, the insulator prevents flow of direct current from the

conducting electrode to the body member 505. A capacitive coupling field force 503

over the insulator is formed between the conducting electrode 501 and the body

member 505. The apparatus also comprises a high-voltage source for applying an

electrical input to the one or more conducting electrodes, wherein the electrical input

comprises a low-frequency component in a frequency range between 10 Hz and

1000 Hz. The capacitive coupling and electrical input are dimensioned to produce an
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electrosensory sensation which is produced independently of any mechanical

vibration of the one or more conducting electrodes or insulators.

[00044] FIG. 6 is a view of a haptic device for inducing acoustic radiation

pressure with an ultrasonic haptic transducer similar to that described by Iwamoto et

al., “Non-contact Method for Producing Tactile Sensation Using Airborne

Ultrasound”, Eurohaptics 2008, LNCS 5024, pp. 504-513. An airborne ultrasound

transducer array 601 is designed to provide tactile feedback in three-dimensional

(3D) free space. The array radiates airborne ultrasound, and produces high-fidelity

pressure fields onto the user’s hands without the use of gloves or mechanical

attachments. The method is based on a nonlinear phenomenon of ultrasound;

acoustic radiation pressure. When an object interrupts the propagation of ultrasound,

a pressure field is exerted on the surface of the object. This pressure is called

acoustic radiation pressure. The acoustic radiation pressure P [Pa] is simply

described as P = oE, where E [J=m3] is the energy density of the ultrasound and or is

a constant ranging from 1 to 2 depending on the reflection properties of the surface

of the object. The equation describes how the acoustic radiation pressure is

proportional to the energy density of the ultrasound. The spatial distribution of the

energy density of the ultrasound can be controlled by using the wave field synthesis

techniques. With an ultrasound transducer array, various patterns of pressure field

are produced in 3D free space. Unlike air—jets, the spatial and temporal resolutions

are quite fine. The spatial resolution is comparable to the wavelength of the

ultrasound. The frequency characteristics are sufficiently fine up to 1 kHz.

[00045] The airborne ultrasound can be applied directly onto the skin without

the risk of the penetration. When the airborne ultrasound is applied on the surface of

the skin, due to the large difference between the characteristic acoustic impedance
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of the air and that of the skin, about 99.9% of the incident acoustic energy is

reflected on the surface of the skin. Hence, this tactile feedback system does not

require the users to wear any clumsy gloves or mechanical attachments.

[00046] FIG. 7 shows a three-dimensional (3D) diagram illustrating a haptic

device 701 using a haptic substrate and a flexible surface in accordance with one

embodiment of the present invention. Device 701 includes a flexible surface layer

703, a haptic substrate 705, and a deforming mechanism 711. It should be noted

that device 701 can be a user interface device, such as an interface for a cellular

phone, a personal digital assistant (“PDA”), an automotive data input system, and so

forth. It should be further noted that the underlying concept of the exemplary

embodiment of the present invention would not change if one or more blocks (circuits

or layers) were added to or removed from device 701.

[00047] Flexible surface layer 703, in one instance, is made of soft and/or

elastic materials such as silicone rubber, which is also known as polysiloxane. A

function of the flexible surface layer 703 is to change its surface shape or texture

upon contact with the physical pattern of haptic substrate 705. The physical pattern

of haptic substrate 705 is variable as one or more of the local features 110-124 can

be raised or lowered to present features to affect the surface of the flexible surface

layer 703 upon contact. Once the physical pattern of haptic substrate 705 is

determined, the texture of flexible surface layer 703 can change to confirm its

surface texture to the physical pattern of haptic substrate 705. It should be note that

the deformation of flexible surface layer 703 from one texture to another can be

controlled by deforming mechanism 711. For example, when deforming mechanism

711 is not activated, flexible surface layer 703 maintains its smooth configuration

floating or sitting over haptic substrate 705. The surface configuration of flexible
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surface layer 703, however, deforms or changes from a smooth configuration to a

coarse configuration when deforming mechanism 711 is activated and the haptic

substrate 705 is in contact with the flexible surface layer 703 so as to generate a

similar pattern on the top surface of the flexible surface layer 703.

[00048] Alternatively, flexible surface layer 703 is a flexible touch sensitive

surface, which is capable of accepting user inputs. The flexible touch sensitive

surface can be divided into multiple regions wherein each region of the flexible touch

sensitive surface can accept an input when the region is being touched or depressed

by a finger. In one embodiment, the flexible touch sensitive surface includes a

sensor, which is capable of detecting a nearby finger and waking up or turning on the

device. Flexible surface layer 703 may also include a flexible display, which is

capable of deforming together with flexible surface layer 703. It should be noted that

various flexible display technologies can be used to manufacture flexible displays,

such as organic light-emitting diode (OLED), organic, or polymer TFT (Thin Film

Transistor).

[00049] Haptic substrate 705 is a surface reconfigurable haptic device capable

of changing its surface pattern in response to one or more pattern activating signals.

Haptic substrate 705 can also be referred to as a haptic mechanism, a haptic layer, a

tactile element, and the like. Haptic substrate 705, in one embodiment, includes

multiple tactile or haptic regions 707, 709, wherein each region can be independently

controlled and activated. Since each tactile region can be independently activated, a

unique surface pattern of haptic substrate 705 can be composed in response to the

pattern activating signals. In another embodiment, every tactile region is further

divided into multiple haptic bits wherein each bit can be independently excited or

activated or deactivated.
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[00050] Haptic substrate 705, or a haptic mechanism, in one embodiment, is

operable to provide haptic feedback in response to an activating command or signal.

Haptic substrate 705 provides multiple tactile or haptic feedbacks wherein one tactile

feedback is used for surface deformation, while another tactile feedback is used for

input confirmation. Input confirmation is a haptic feedback to inform a user about a

selected input. Haptic mechanism 705, for example, can be implemented by various

techniques including vibration, vertical displacement, lateral displacement, push/pull

technique, air/fluid pockets, local deformation of materials, resonant mechanical

elements, piezoelectric materials, micro-electro-mechanical systems (“MEMS”)

elements, thermal fluid pockets, MEMS pumps, variable porosity membranes,

laminar flow modulation, or the like.

[00051] Haptic substrate 705, in one embodiment, is constructed by semi-

flexible or semi-rigid materials. In one embodiment, haptic substrate should be more

rigid than flexible surface 703 thereby the surface texture of flexible surface 703 can

confirm to the surface pattern of haptic substrate 705. Haptic substrate 705, for

example, includes one or more actuators, which can be constructed from fibers (or

nanotubes) of electroactive polymers (“EAP”), piezoelectric elements, fiber of shape

memory alloys (“SMAs”) or the like. EAP, also known as biological muscles or

artificial muscles, is capable of changing its shape in response to an application of

voltage. The physical shape of an EAP may be deformed when it sustains large

force. EAP may be constructed from Electrostrictive Polymers, Dielectric elastomers,

Conducting Polyers, Ionic Polymer Metal Composites, Responsive Gels, Bucky gel

actuators, or a combination of the above-mentioned EAP materials.

[00052] SMA (Shape Memory Alloy), also known as memory metal, is another

type of material which can be used to construct haptic substrate 705. SMA may be
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made of copper-zinc-aluminum, copper-a|uminum—nicke|, nickel-titanium alloys, or a

combination of copper-zinc-aluminum, copper-aluminum-nickel, and/or nickel-

titanium alloys. A characteristic of SMA is that when its original shape is deformed, it

regains its original shape in accordance with the ambient temperature and/or

surrounding environment. It should be noted that the present embodiment may

combine the EAP, piezoelectric elements, and/or SMA to achieve a specific haptic

sensation.

[00053] Deforming mechanism 711 provides a pulling and/or pushing force to

translate elements in the haptic substrate 705 causing flexible surface 703 to deform.

For example, when deforming mechanism 711 creates a vacuum between flexible

surface 703 and haptic substrate 705, flexible surface 703 is pushed against haptic

substrate 705 causing flexible surface 703 to show the texture of flexible surface 703

in accordance with the surface pattern of haptic substrate 705. In other words, once

a surface pattern of haptic substrate 705 is generated, flexible surface is pulled or

pushed against haptic substrate 705 to reveal the pattern of haptic substrate 705

through the deformed surface of flexible surface 703. In one embodiment, haptic

substrate 705 and deforming mechanism 711 are constructed in the same or

substantially the same layer.

[00054] Upon receipt of a first activating signal, haptic substrate 705 generates

a first surface pattern. After formation of the surface pattern of haptic substrate 705,

deforming mechanism 711 is subsequently activated to change surface texture of

flexible surface 703 in response to the surface pattern of haptic substrate 705.

Alternatively, if haptic substrate 705 receives a second activating signal, it generates

a second pattern.
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[00055] Haptic substrate 705 further includes multiple tactile regions wherein

each region can be independently activated to form a surface pattern of the

substrate. Haptic substrate 705 is also capable of generating a confirmation

feedback to confirm an input selection entered by a user. Deforming mechanism 711

is configured to deform the surface texture of flexible surface 703 from a first surface

characteristic to a second surface characteristic. It should be noted that haptic

device further includes a sensor, which is capable of activating the device when the

sensor detects a touch on flexible surface 703. Deforming mechanism 711 may be a

vacuum generator, which is capable of causing flexible surface 703 to collapse

against the first surface pattern to transform its surface configuration in accordance

with the configuration of first pattern of haptic substrate 705.

[00056] Haptic substrate 705 illustrates the state when tactile regions 707 and

709 are activated. Tactile regions 707 and 709 are raised in a z-axis direction. Upon

receipt of one or more activating signals, haptic substrate 705 identifies a surface

pattern in accordance with the activating signals. Haptic substrate 705 provides

identified pattern by activating various tactile regions such as regions 707 and 709 to

generate the pattern. It should be noted that tactile regions 707 and 709 imitate two

buttons or keys. In another embodiment, tactile region 707 or 709 includes multiple

haptic bits wherein each bit can be controlled for activating or deactivating.

[00057] FIG. 8 is a view of a haptic device using ultrasonic surface friction

(USF) similar to that described by Biet et al., “New Tactile Devices Using

Piezoelectric Actuators”, ACTUATOR 2006, 10”‘ International Conference on New

Actuators, 14-16 June 2006, Bremen, Germany. An ultrasonic vibration display 801

produces ultrasonic vibrations in the order of a few micrometers. The display 801

consists of a touch interface surface 803 that vibrates at the ultrasound range. The
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vibrations 805 travel along the touch surface 803 at a speed v, when a finger 809 is

in contact and applies a force 807 F, to the surface 803. The vibrations 805 create an

apparent reduction of friction on the surface 803. One explanation is that by moving

up and down, the touch surface 803 creates an air gap 813 between the surface 803

and the interacting finger 809, and is the air gap 813 that causes the reduction in

friction. This can be thought as of a Lamb wave 815 along the surface 803 that at

some instants in time is in contact with the finger 809 when the finger 809 is in

contact with the crest or peak of the wave 805, and sometimes is not when the finger

809 is above the valley of the wave 805. When finger 809 is moved in a lateral

direction 811 at a speed vi, the apparent friction of the surface 803 is reduced due to

the on and off contact of the surface 803 with the finger 809. When the surface 803

is not activated, the finger 809 is always in contact with the surface 803 and the

static or kinetic coefficients of friction remain constant.

[00058] Because the vibrations 805 occur on surface 803 in the ultrasound

range of typically 20 KHz or greater, the wavelength content is usually smaller than

the finger size, thus allowing for a consistent experience. It will be noted that the

normal displacement of surface 803 is in the order of less than 5 micrometers, and

that a smaller displacement results in lower friction reduction.

[00059] FlGs. 9A-9C are screen views of a user initiated dynamic haptic effect

according to one embodiment of the present invention. Dynamic effects involve

changing a haptic effect provided by a haptic enabled device in real time according

to an interaction parameter. An interaction parameter can be derived from any two-

dimensional or three-dimensional gesture using information such as the position,

direction and velocity of a gesture from a two-dimensional on-screen display such as

on a mobile phone or tablet computer, or a three-dimensional gesture detection
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system such as a video motion capture system or an electronic glove worn by the

user, or by any other 2D or 3D gesture input means. FIG. 9A shows a screen view of

a mobile device having a touch sensitive display which displays one photograph out

of a group of photographs. FIG. 9B shows a screen view of a user gesture using a

single index finger being swiped across the touch sensitive display from right to left

in order to display the next photograph at a selected speed. Multiple inputs from the

index finger are received from the single gesture. Each of the multiple inputs may

occur at a different time and may indicate a different two dimensional position of the

contact point of the index finger with the touch sensitive display.

[00060] FIG. 90 shows a screen view of the next photograph being displayed in

conjunction with a dynamic haptic effect. Based upon the one or more inputs from

the one or more user gestures in FIG. 9B, a dynamic haptic effect is provided during

the user gesture and continuously modified as determined by the interaction

parameter. The dynamic haptic effect may speed up or slow down, increase or

decrease in intensity, or change its pattern or duration, or change in any other way,

in real-time according to such elements as the speed, direction, pressure,

magnitude, or duration of the user gesture itself, or the speed, direction or duration of

the user gesture initiated animation, or based on a changing property of a virtual

object such as the number of times an image has been viewed. The dynamic haptic

effect may further continue and may further be modified by the interaction parameter

even after the user gesture has stopped. For example, in one embodiment the

dynamic haptic effect may be stop immediately at the end of the user gesture, or in

another embodiment the dynamic haptic effect may optionally fade slowly after the

end of the user gesture according to the interaction parameter. The effect of

providing or modifying a dynamic haptic effect in real-time during and even after a
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user gesture is that no two gestures such as page turns or finger swipes will feel the

same to the user. That is, the dynamic haptic effect will always be unique to the user

gesture, thereby creating a greater sense connectedness to the device and a more

nuanced and compelling user interface experience for the user as compared to a

simple static haptic effect provided by a trigger event.

[00061] In one embodiment, a user can flick from the screen in FIG. 9A to the

screen in FIG. 9C, and back again. If the user attempts to flick at the end of the list,

the screen will move a relatively small percentage of the total width, for example

10%-20% with a preferred movement of 16%, and then not move any more. The

screen subsequently returns to the home position once it is released by the user.

[00062] The user interaction with a home screen may be implemented in

different ways. In one embodiment, the user may drag to an adjacent screen using a

relatively slow finger velocity. An actual change of screen will happen if the user’s

finger moved the screen more than 50%, with a preferred movement of 60%, of the

total travel distance before lifting up the finger. In another embodiment, the user may

flick to an adjacent screen using a relatively higher finger velocity. An actual change

of screen will happen if the user flings the page beyond a threshold velocity

computed from the finger position on the fling gesture.The interaction parameter may

also be derived from device sensor data such as whole device acceleration,

gyroscopic information or ambient information. Device sensor signals may be any

type of sensor input enabled by a device, such as from an accelerometer or

gyroscope, or any type of ambient sensor signal such as from a microphone,

photometer, thermometer or altimeter, or any type of bio monitor such as skin or

body temperature, blood pressure (BP), heart rate monitor (HRM),

electroencephalograph (EEG), or galvanic skin response (GSR), or information or
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signals received from a remotely coupled device, or any other type of signal or

sensor including, but not limited to, the examples listed in TABLE 1 below.

TABLE 1 - LIST OF SENSORS

[00063] For the purposes of physical interaction design, a sensor is a

transducer that converts a form of energy into an electrical signal, or any signal that

represents virtual sensor information.

Acceleration

- Accelerometer

Biosignals

- Electrocardiogram (ECG)

Electroencephalogram (EEG)

Electromyography (EMG)

Electrooculography (EOG)

Electropalatography (EPG)

Galvanic Skin Response (GSR)

Distance

Capacitive

Hall Effect

Infrared

Ultrasound
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Ultrasound

Force/pressure/strain/bend

- Air Pressure

Fibre Optic Sensors

Flexion

Force-sensitive Resistor (FSR)

Load Cell

LuSense CPS2 155

Miniature Pressure Transducer

Piezoelectric Ceramic & Film

Strain Gage

Humidity

- Hygrometer

Linear position

- Hall Effect

Linear Position (Touch)

Linear Potentiometer (Slider)

Linear Variable Differential Transformer (LVDT)

LuSense CPS2 155

Orientation/inclination
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Accelerometer

Compass (Magnetoresistive)

Inclinometer

Radio Frequency

- Radio Frequency Identification (RFID)

Rotary position

- Rotary Encoder

Rotary Potentiometer

Rotary velocity

- Gyroscope

Switches

On-Off Switch

Temperature

- Temperature

Vibration

Piezoelectric Ceramic & Film

Visible light intensity
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Fibre Optic Sensors

Light-Dependent Resistor (LDR)

[00064] Active or ambient device sensor data may be used to modify the haptic

feedback based on any number of factors relating to a user’s environment or activity.

For example, an accelerometer device sensor signal may indicate that a user is

engaging in physical activity such as walking or running, so the pattern and duration

of the haptic feedback should be modified to be more noticeable to the user. In

another example, a microphone sensor signal may indicate that a user is in a noisy

environment, so the amplitude or intensity of the haptic feedback should be

increased. Sensor data may also include virtual sensor data which is represented by

information or signals that are created from processing data such as still images,

video or sound. For example, a video game that has a virtual racing car may

dynamically change a haptic effect based the car velocity, how close the car is to the

camera viewing angle, the size of the car, and so on.

[00065] The interaction parameter may optionally incorporate a mathematical

model related to a real-world physical effect such as gravity, acceleration, friction or

inertia. For example, the motion and interaction that a user has with an object such

as a virtual rolling ball may appear to follow the same laws of physics in the virtual

environment as an equivalent rolling ball would follow in a non-virtual environment.

[00066] The interaction parameter may optionally incorporate an animation

index to correlate the haptic output of a device to an animation or a visual or audio

script. For example, an animation or script may play in response to a user or system

initiated action such as opening or changing the size of a virtual window, turning a

page or scrolling through a list of data entries.
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[00067] Two or more gesture signals, device sensor signals or physical model

inputs may be used alone or in any combination with each other to create an

interaction parameter having a difference vector. A difference vector may be created

from two or more scalar or vector inputs by comparing the scalar or vector inputs

with each other, determining what change or difference exists between the inputs,

and then generating a difference vector which incorporates a position location,

direction and magnitude. Gesture signals may be used alone to create a gesture

difference vector, or device sensor signals may be used alone to create a device

signal difference vector.

[00068] FlGs. 10A-10B are screen views of example dynamic effects according

to one embodiment of the present invention. As shown in FIG. 10A, dynamic haptics

can be used to provide feedback on a drawing or writing interaction. The gesture

used to paint, draw, or write can be haptified dynamically so that the motion of the

user’s finger is reflected by haptics that evolve over time. As shown by the example

in FIG. 10B, dynamic haptic effects may play as a background to a corresponding

visual or audio effect. Alternatively, a data display widget such as a list widget may

move according to a user gesture. The background or widget can move in any

direction — horizontally, vertically, or both horizontally and vertically. For example,

dynamic haptic feedback may be generated during the list interaction according to

the velocity of the user’s gesture, or the position of the background or widget, or any

number or combination of other characteristics or factors without limitation.

[00069] FlGs. 11A-11F are screen views of a physics based dynamic effect

according to one embodiment of the present invention. As shown in FlGs. 11A-11C,

a dynamic effect is provided based upon a rotation of a screen displaying an

example web page. FIG. 11A shows the screen in the initial portrait orientation, FIG.



APPLE INC. 
EXHIBIT 1007 - PAGE 0041

Patent

Docket No. |MM389C1

11B shows the screen rotating halfway between portrait and landscape orientation,

and FIG. 11C shows the screen in the final landscape orientation. As shown in FIGS.

11D-1 1 F, a dynamic effect is determined by a physical model that is computed by a

processor. As shown in the physical model in FIG. 11D, a virtual ball 1101 has virtual

physical properties such as mass and size. A device sensor signal such as an

accelerometer signal is taken as an input to the physical model and is applied as a

virtual force to virtual ball 1101. Thus the degree of rotation of the device is

represented in the physical model by the position of the virtual ball 1101. As shown

in FIG. 11E, the velocity of rotation is represented by the velocity of the ball 1103.

Because of the shape of the boundaries of the physical space denoted by the white

triangular corner boundary 1107 in FIG. 11F, a hard collision of the ball 1105 occurs

with the boundary 1107 when the device tips fully horizontally into landscape

orientation. Dynamic effects can provide a more compelling effect because the haptic

effect can evolve over time to represent the motion of the ball. Without such dynamic

effects, the haptic representation of the ball and the corresponding user perception

of the rotating screen would be less intuitive and effective.

[00070] FIG. 12 is diagram showing an example free space gesture according

to one embodiment of the present invention. Free space gestures involve capturing

gesture information from a user with one or more onboard device sensors of a

mobile device, such as an accelerometer, gyroscope, camera, etc. For example, a

user holds mobile device 1201 and makes a circular motion 1203 to initiate a

function such as turning on a television set or monitor 1205. A communication link

1207 between the mobile device 1201 and the television 1205 may be any wireless

protocol such as infrared, Wifi, Bluetooth, etc. Alternatively, the mobile device 1201

may communicate with the television 1205 through the internet.
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[00071] A dynamic effect can be associated with a free space gesture. For

example, the magnitude of a dynamic effect may be a function of the speed of the

free space gesture. A user need not be looking at the device's display and there may

not be anything visually displayed or audibly played on the mobile device. It will be

recognized that many other example functions may be initiated by free space

gestures such as opening a door, initiating a mobile payment, controlling an

appliance, game interactions, or controlling Ul functions such change channel, skip

next music track, etc.

[00072] FlGs. 13A-13B are graphs showing a grid size variation as a function of

velocity according to one embodiment of the present invention. As described above,

a user can move a screen, such as shown in FlGs. 9A-QC, by dragging or flinging it.

In one embodiment, the combined haptic effect is implemented by position triggered

haptic effects using a spatial grid obtained by dividing the visual display into smaller

areas. A haptic effect is played when a line in grid 1301 or 1305 is crossed by the

user’s finger. The size of the grid is modified as a function of the velocity of the finger

gesture. For example, when dragging a screen at a lower velocity VEL1, a first grid

size 1303 is used, but when flicking a screen at a higher velocity VEL2, a larger grid

size 1307 is used.

[00073] FIG. 14 is a graph showing an effect period value as a function of

velocity according to one embodiment of the present invention. Four different levels

of velocity in pixels per second, corresponding to four different grid sizes, are used

for velocities below 80, below 300, below 600, and above 600, for grid sizes of 2, 7,

15, and 20. As shown in FIG. 14, the period decreases from 15 milliseconds to 2

milliseconds as the velocity increases from 600 to 1100 pix/sec.
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[00074] A home screen overshoot function may be animated differently

depending on whether the user is dragging or flinging it. FIG. 15 is a graph showing

an animation duration as a function of a distance from center according to one

embodiment of the present invention. The animation duration increases from 200

milliseconds to 870 milliseconds as the user drags from distance 1 to 288 pixels from

the center of the screen.

[00075] FIG. 16 is a graph showing an animation duration as a function of a

fling velocity according to one embodiment of the present invention. The animation

duration increases from 200 milliseconds to 780 milliseconds as the user flings from

velocity 50 pix/sec to 4500 pix/sec.

[00076] An end screen animation function may be implemented similarly to the

home screen overshoot function of FIG. 16. FIG. 17 is a graph showing a haptic

effect magnitude as a function of a velocity according to one embodiment of the

present invention. An end screen animation index representing the haptic effect

magnitude corresponding to the Immersion Corporation SDK/API increases from 0.1

to 1.0 as the user flings from velocity 100 pix/sec to 1100 pix/sec.

[00077] FIG. 18 is a graph showing an animation trajectory for a fall into place

effect according to one embodiment of the present invention. Once the duration of an

animation is found, it is mapped to the number of samples as shown in FIG. 18. The

magnitude of the graph corresponding to the Immersion Corporation SDK/API is

mapped to the distance to be traveled by the home screen to fall into place, with 1

being the location where the home screen is in the center. For example, if 150 is the

distance to the center of the home screen, then 150 maps to 1 in the graph.

[00078] A haptic effect is played any time the position of the home screen

crosses the center of the home screen. In one embodiment the haptic effect varies
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as a function of velocity, but the location and time of execution may be a function of

velocity and location.

[00079] FIG. 19 is a flow diagram for producing a dynamic haptic effect

according to an embodiment of the present invention. In one embodiment, the

functionality of the flow diagram of FIG. 19 is implemented by software stored in

memory or other computer readable or tangible medium, and executed by a

processor. In other embodiments, the functionality may be performed by hardware

(e.g., through the use of an application specific integrated circuit (“ASIC”), a

programmable gate array (“PGA”), a field programmable gate array (“FPGA"), etc.),

or any combination of hardware and software.

[00080] At 1901, the system receives input of at least a first gesture signal at

time T1 and a second gesture signal at time T2. At 1903, the system receives input

of at least a first device sensor signal at time T3 and a second device sensor signal

at time T4. Time T1, T2, T3 and T4 may occur simultaneously or non-simultaneously

with each other and in any order. Multiple additional gesture inputs or device sensor

inputs may be used to give greater precision to the dynamic haptic effect or to

provide the dynamic haptic effect over a greater period of time. The gesture signals

and the device sensor signals may be received in any order or time sequence, either

sequentially with non-overlapping time periods or in parallel with overlapping or

concurrent time periods. At 1905, the first gesture signal is compared to the second

gesture signal to generate a gesture difference vector. At 1907, the first device

sensor signal is compared to the second device sensor signal to generate a device

signal difference vector. At 1909, an animation or physical model description may

optionally be received. At 1911, an interaction parameter is generated using the

gesture difference vector, the signal difference vector, and optionally the physical
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model description. It will be recognized that any type of input synthesis method may

be used to generate the interaction parameter from one or more gesture signals or

device sensor signals including, but not limited to, the method of synthesis examples

listed in TABLE 2 below. At 1913, a drive signal is applied to a haptic actuator

according to the interaction parameter.

TABLE 2 — METHODS OF SYNTHESIS

- Additive synthesis - combining inputs, typically of varying amplitudes

- Subtractive synthesis - filtering of complex signals or multiple signal inputs

- reguency modulation synthesis - modulating a carrier wave signal with one or

more operators

- Sampling — using recorded inputs as input sources subject to modification

- Composite synthesis — using artificial and sampled inputs to establish a resultant

“new” input

- Phase distortion - altering the speed of waveforms stored in wavetables during

playback

- Waveshaging - intentional distortion of a signal to produce a modified result

- Resynthesis — modification of digitally sampled inputs before playback

- Granular synthesis — combining of several small input segments into a new input

- inear predictive coding — similar technique as used for speech synthesis

- Direct digital synthesis - computer modification of generated waveforms

- Wave seguencing - linear combinations of several small segments to create a new

input
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- Vector synthesis — technique for fading between any number of different input

sources

- Physical modeling - mathematical equations of the physical characteristics of virtual

motion

[00081] Several embodiments are specifically illustrated and/or described

herein. However, it will be appreciated that modifications and variations of the

disclosed embodiments are covered by the above teachings and within the purview

of the appended claims without departing from the spirit and intended scope of the

invention.
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WHAT IS CLAIMED:

A method of producing a haptic effect comprising:

receiving a first gesture signal;

receiving a second gesture signal;

generating an interaction parameter using the first gesture signal and the

second gesture signal; and

applying a drive signal to a haptic output device according to the interaction

parameter.

2. The method of claim 1 wherein the first or second gesture signal comprises a

vector signal.

3. The method of claim 1 wherein the first or second gesture signal comprises

an on-screen signal.

4. The method of claim 1 wherein generating an interaction parameter

comprises generating an interaction parameter from a difference between the first

gesture signal and the second gesture signal.

5. The method of claim 1 wherein generating an interaction parameter

comprises generating an interaction parameter using the first gesture signal and the

second gesture signal and a physical model.
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6. The method of claim 1 wherein generating an interaction parameter

comprises generating an interaction parameter using the first gesture signal and the

second gesture signal and an animation.

The method of claim 1 further comprising:

receiving a first device sensor signal;

receiving a second device sensor signal; and

wherein generating an interaction parameter comprises generating an

interaction parameter using the first gesture signal and the second gesture signal

and the first device sensor signal and the second device sensor signal.

8. The method of claim 1 wherein the first device sensor signal or the second

device sensor signal comprises an accelerometer signal.

9. The method of claim 1 wherein the first device sensor signal or the second

device sensor signal comprises a gyroscope signal.

10. The method of claim 1 wherein the first device sensor signal or the second

device sensor signal comprises an ambient signal.

11. The method of claim 1 wherein the first device sensor signal or the second

device sensor signal comprises a virtual sensor signal.

12. A haptic effect enabled system comprising:

a haptic output device;
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a drive module electronically coupled to the haptic output device for receiving

a first gesture signal, receiving a second gesture signal, and generating an

interaction parameter using the first gesture signal and the second gesture signal;

and

a drive circuit electronically coupled to the drive module and the haptic output

device for applying a drive signal to the haptic output device according to the

interaction parameter.

13. The system of claim 12 wherein the first or second gesture signal comprises a

vector signal.

14. The system of claim 12 wherein the first or second gesture signal comprises

an on-screen signal.

15. The system of claim 12 wherein the drive module comprises a drive module

for generating an interaction parameter from a difference between the first gesture

signal and the second gesture signal.

16. The system of claim 12 wherein the drive module comprises a drive module

for generating an interaction parameter using the first gesture signal and the second

gesture signal and a physical model.

17. The system of claim 12 wherein the drive module comprises a drive module

for generating an interaction parameter using the first gesture signal and the second

gesture signal and an animation.
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18. The system of claim 12 wherein the drive module comprises a drive module

for receiving a first device sensor signal, receiving a second device sensor signal,

and generating an interaction parameter using the first gesture signal and the

second gesture signal and the first device sensor signal and the second device

sensor signal.

19. The system of claim 12 wherein the first device sensor signal or the second

device sensor signal comprises an accelerometer signal.

20. The system of claim 12 wherein the first device sensor signal or the second

device sensor signal comprises a gyroscope signal.

21. The system of claim 12 wherein the first device sensor signal or the second

device sensor signal comprises an ambient signal.

22. The system of claim 12 wherein the first device sensor signal or the second

device sensor signal comprises a virtual sensor signal.

23. A computer readable medium having instructions stored thereon that, when

executed by a processor, causes the processor to produce a haptic effect, the

instructions comprising:

receiving a first gesture signal;

receiving a second gesture signal;
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generating an interaction parameter using the first gesture signal and the

second gesture signal; and

applying a drive signal to a haptic output device according to the interaction

parameter.

24. The computer readable medium of claim 23, wherein the first or second

gesture signal comprises a vector signal.

25. The computer readable medium of claim 23, wherein the first or second

gesture signal comprises an on-screen signal.

26. The computer readable medium of claim 23, wherein generating an

interaction parameter comprises generating an interaction parameter from a

difference between the first gesture signal and the second gesture signal.

27. The computer readable medium of claim 23, wherein generating an

interaction parameter comprises generating an interaction parameter using the first

gesture signal and the second gesture signal and a physical model.

28. The computer readable medium of claim 23, wherein generating an

interaction parameter comprises generating an interaction parameter using the first

gesture signal and the second gesture signal and an animation.

29. The computer readable medium of claim 23, further comprising:

receiving a first device sensor signal;



APPLE INC. 
EXHIBIT 1007 - PAGE 0052

Patent

Docket No. |MM389C1

receiving a second device sensor signal; and

wherein generating an interaction parameter comprises generating an

interaction parameter using the first gesture signal and the second gesture signal

and the first device sensor signal and the second device sensor signal.

30. The computer readable medium of claim 23, wherein the first device sensor

signal or the second device sensor signal comprises a signal selected from the list

consisting of accelerometer, gyroscope, ambient, or virtual.



APPLE INC. 
EXHIBIT 1007 - PAGE 0053

Patent

Docket No. |MM389C1

ABSTRACT

A system that produces a dynamic haptic effect and generates a drive signal

that includes two or more gesture signals. The haptic effect is modified dynamically

based on the gesture signals. The haptic effect may optionally be modified

dynamically by using the gesture signals and two or more real or virtual device

sensor signals such as from an accelerometer or gyroscope, or by signals created

from processing data such as still images, video or sound.
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Addilionai Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit offorefgn priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 USC. 11953)
and 37 CFR 1.55( ).

Application Number Parent Filing Date (YYYY~MlVl—DD) Priority Claimed.

@ Yes O No

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. nnsn;n-1-nu

EFS Wei: 2.2.3
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PTO/SBI14 (11-DB)
Approved for use through G1.-'31.’2014. OMB 0851-OC32

U.S. Patent and Trademark Office; US, DEPARTMENT OF COMMERCE
Under the Papem.-ork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control dumber.

. . =MM389Ci
Application Data Sheet 37 CFR 1.76

Application Number

Title of invention ETHOD AND APPARATUS FOR PRODUCING A DYNAMIC HAPTIC EFFECT

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any reoulirernle-nt 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assi nee 1

if the Assignee is an Organization check here. Q

Organization Name Immersion Corporation

Mailing Address Information:

Address 1 30 Rio Robles

Address 2

country‘ us Postal Code ! 95134

Phone Number 408-46?-1900 Fax Number i 408-467-1901

Email Address ImmersionlP@immersion.com

Additional Assignee Data may be generated within this form by selecting the Add
button.

Signature:

A signature ofthe applicant or representative is required in accordancevvith 3'7'CFlR; 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form ofthe signature.

Signature .’ThomasA,Hassing! Date (YYYY-it/lM—DD) 2012-05-16

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an appltcation. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 114. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Otfice, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, F’.O. Box 1450. Alexandria, VA 22313-1450.

EFS Web 2. 2.3
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1.

L

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements ofthe Act, please l:-e advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2): (2) furnishing of the information solicited is voluntary: and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process andior examine your submission related to a patent application or patent. lfyou do not
furnish the requested information, the US. Patent and Trademark Office may not be able to process andior examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent,

The information provided by you in this form will be subject to the following routine uses:

Privacy Act Statement

The information on this iorm will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U,S.C. 552)
and the Privacy Act (5 U.S.C, 552a). Records from this system of records may be disclosed to the Department ofdustice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individuai, to whom the record pertains, when the individual has requested assistance from the Member wi‘.h respect to the subject matter ofthe record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients ofinformation shalt be required to comply with the requirements ofthe Privacy Act of 1974, as
amended. pursuant to 5 U.S.C. 552a(m).

A record related to an international Application filod under the Patent Cooperation Treaty in this system of records may l:-e disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 18?) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed. as a routine use, to the Administrator, General Services, or hisrher designee,
during an inspection of records conducted by GSA as part ofthat agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Suchdisclosure shali not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U,S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of37
CFR 1.14, as a routine use, to the public if the record was flied in an application which became abandoned or in which the proceedings were
terminated and which appiication is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use. to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a vioiation or potential violation of law or regulation.

EF5 Web 2.2.3
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Atty. Docket No. IMM389C1 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

David Birnbaum et al. Examiner:

Application No. Art Unit:

Filed.‘ May 16, 2012
Confirmation N0.

F01‘: METHOD AND APPARATUS FOR

PRODUCING A DYNAMIC HAPTIC

EFFECT

\._z\_/xgxgx.../H./x./\../~../\_r~.../~..,«
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AUTI-IORIZATION OF COMMUNICATIONS VIA THE INTERNET

Under MPEP § 502.03, Ihcreby authorize the USPTO to communicate with me

concerning any subject matter of this application by electronic mail to the email address

“thassing@innnersion.co1n”. I understand that a copy of these communications will be made of

record in the application file.

Respectfully submitted,

IMMERSION CORPORATION

Dated: 6 Z “.0 ,2012 ,’Thomas A. Hassingj
Thomas A. Hassing
Reg. No. 36,159

30 Rio Robles

San Jose, CA 95134

(408) 467-1900

Ally. Docket No. INIM3S9Cl Application No_
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CERTIFICATE OF ELECTRONIC FILING

I hereby certify that this correspondence is being deposited with the United States Patent and Trademark Office via electronic
filing through the L11 ’ States-Patent and Trademark Electronic Filing System on:

lw ISL
ate of Deposit

Dawn Rose

me of Person Filing Correspondence

- @?»..§_. /:3’ l\g3/llél
ignatu re

Atty. DOCICCI NO‘ IMI\1389C1 App]jca’[iQ11 No_
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Doc Code: TRACK1.REQ

Document Description: Trackone Request
PTOiSB/424 (12-11)

CERTIFICATION AND REQUEST FOR PRiOR|TlZED EXAMINATION

UNDER 37 CFR 1.102(9) (Page 1 of 1)

David Bimbaum —
fljflgnifm. METHOD AND APPARATUS FOR PRODUCING A DYNAMIC HAPTIC EFFECT

APPLECANT HEREBY CERTIFJES THE FOLLOWING AND REQUESTS PRIORITEZED EXAMINATION FOR
THE ABOVE-iDENT|F|ED APPLECATION.

1. The processing fee set forth in 37 CFR 1.17(i), the prioritized examination fee set forth in 37

CFR 1.17(c), and if not aiready paid, the publication fee set forth in 37 CFR 1.18(d) have been
filed with the request. The basic filing fee, search fee, examination fee, and any required

excess claims and application size fees are filed with the request or have been aiready been
paid.

The application contains or is amended to contain no more than four independent claims and
no more than thirty total claims, and no multiple dependent claims.

The applicable box is checked below:

Ori inal A lication Track One -Prioritizect Examination under

i. (a) The application is an original nonprovisional utiiity application filed under 35 U.S.C. 1t1(a).
This certification and request is being filed with the utility application via EFS—Web.

-_-oR___

(b) The application is an original nonprovisional plant appiication filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed oath or declaration under 37 CFR 1.63 is filed with the application.

ET Re uest for Continued Examination - Prioritized Examination under

A request for continued examination has been filed with, or prior to. this form.

lfthe application is a utility application. this certification and request is being filed via EFS—Web.
The application is an original nonprovisional utility application filed under 35 U_S.C. 111(a), or is
a nationai stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

V. No prior request for continued examination has been granted prioritized examination status
under 37 CFR t.102(e)(2).

Mme /Thomas A. Hassing/ we 2012-05-16

P3ari1I'1I?f'|'yped) A ' Erea(i:Pr:rl]i:IiI Number 36' 1
Note: Signatures of all the inventors or assignees of record of the entire interest or their represeni‘ative(s) are required in accordance with
37 CFR 1.33 and 11.18. Please see 37 CFR 1,4(d) for the form of the signature. If necessary, submit muitipte forms for more than one

I sinature, see beiow‘.

‘I D ‘Totai of forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the coliection of this information is 35 U.S.C. 2{b)(2)', (2)
furnishing ofthe information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Otflce is to process andlor examine your submission related to a patent application or
patent. If you do not furnish the requested information, the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department ofJustice to determine whether disclosure ofthese records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, inctuding disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individuat, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a( ).
A record related to an international Application filed underthe Patent Cooperation Treaty in this system of
records may be disclosed, as a routine Lise, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other retevant (i.e., GSA or Commerce} directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public ifthe record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or locat law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or reguiation.
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Doc Code. H33 Proissroaa (01-10). . . . . A df th P1 07r31/20- 2. OMB 065‘.-0031

Doc description: lnformation Disclosure Statement (IDS) Filed Us Patent and Tmfizffjgfk O°gfri::.&U_:lE)gEPARTMENT,3F COMMERCE
Under the Paperwork Reduction Act of ‘E995, no persons are required to respond to a collection ofinformation unless it contains a valid OMB control number.

Application Number 13472698

Filing Date E2012-O5-16

INFORMATION DISCLOSURE First Named inventor BIRNBAUM
STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)
Examiner Name

Attorney Docket Number IMMESQCE

U.S.PATENTS

Pages,Co|umns,Lines where

Relevant Passages or Relevant
Figures Appear

Egarriiner Cite Patent Number Issue Date Name of Patentee or Appticantlnitial No ofcited Document

56664 99 1997-0909 Baudel et al.

is
5825308 1998-10-20

Rosenberg6088019 2000-07-11

 ?e
6100874 2000-08-08 S°he"a 9‘ 3"

_g___iu!._
Schena et al.

Rosenberg

6166723 2000-12-26

(L4

6211861 2001-04-03 Rosenberg et at.

.%.mm 

6252579 2001-06-26 R°*°’e"be’9 et 5"-

V“

EFS Web 2.1.17

6300936 2001-10-09
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Apprication Number 13472698

Filing Date 2012~O5—‘i6

INFORMATION EHSCLOSURE First Named Inventor BIRNBAUM

STATEMENT BY APPLICANT Art Unit
(Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number iMM389C‘1

 

6337678 2002-01-08 Fish

‘ID 6429845 2002-08-06 Rosenberg et al_

11 6448977 2002-09-10 Em” 9‘ 5”‘

;|_fi__
6717573 2004-04-00 Shahoia” 8? 3"

2004-1 1-16

7024625 2006-04-04

7084854 2006-08-01

(20222;
7088342 2006-08-08 Rekim°t° 9‘ 3"

7205978 2007-044 7 P°“'°‘’’e‘’ 9‘ 3"

202
7335260 2008-02-26

WI;

19 7446456 2005-11-04

Martin et al.

Maruyama e1 al.

 

EFS Web 2.'i.1'}'
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F

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)

7456823

13472698

2012-05-16

BJRNBAUM

Appiication Number

Filing Date

First Named Inventor

Examiner Name

Attorney Docket Number IMM389C1

2U08_,H_25 Poupyrev et al.

7468573

%—|—
57528508

7554246

2008-12-23

{J2

2009-05-05

20U9_06_3O Maruyama at al.

24 7592999

_.2L__jH

25 7663604

7755807

7808488

7821498

29 7825903 2010-11-02

2D0g_09u22 I Rosenberg ef: al.

___._______f________m222Wmm________________mm
Maruyama at al.

2m0_m,_13 Poupyrev et aI_

2010-10-05

201G_1O_2B Kramer et al.

Anastas et al_

Grant et a2.30 7890865

_L

1

J
EFS ‘Nab 2.1.1?

2011-02-15
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Application Number 13472698

Filing Date ' 2012-05-16

INFORMATION DISCLOSURE BIRNBAUM
STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99} Examiner Name

Attorney Docket Number 1MM389C1

201 1_04_05 Westerman

7924144 2011-34-12 Mame" 9‘ 3"

7969288 2011-06-28 Em” 9‘ 3"

7973759 2011-07-05

35 2011_07“12 Westerman

1=1eH—1—e-—
35 7982588 2011-07-19 Mame” 3‘ 9"

_|

Kramer et al.

7982720 2o11-o7-19 R°5e’“"9’9 at 3'-

SOO-4492 2011~O8—23

__%?L_fl,_
8031181 2011-10-04 Rosenberg et al.

8035623 2011-10-11

8050105 2011-11-15 Rosenberg et al.

EFS Web 2.1.1?
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J Application Number l 13472695
l Filing Date 2012-05-16
FirstNamed Inventor BIRNBAUM

ST“E""E“”“""°'°L'°"“T

Attorney Docket Number iMM389C1

5098235 2012-01-17 Heubel et at.

43 RE42064 2011-01-25

if you wish to add additional US. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS

Examiner . Publication Kind Publication : Name of Patentee or Applicant Pages’CO|UmnS’LineS where
Relevant Passages or Relevantinitial‘ Cite NO Number Code? Date of cited Document .
Figures Appear

1 20010035854 2001-11-01 Rosenberg et al.

aa-i———*——-%
2-0020044132 2002-04-18

‘I
20020177471 2002-11-23 Kaa’e5°la 9‘ 3"

Salmirnaa et at.20030063128 2003-04-03

20030100969 2003-05-29

4
20030162595 2003-08-28

Serbanesco

20030206202 2003-11-06

EFS Web 2.1.17
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Application Number 13472098

Filing Date 2012-05-16

INFORMATION DISCLOSURE First Named inventor BAUM

STATEMENT BY APPLICANT Art Unit
(Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number iMM389C1

20040002902 2004-01-01 M“e“"‘E'e”5e’

20050057528 2005-03-17

10 20050179617 2005-05-18

11 20050212760 2005-09-29

Batchiche et al.

Marvit et al.

20050245302 2005-11-03

20000022952 2006-02-02 RW”"“"9’"‘

Hotelling et al.20080028536 2006-D2-02

20050091545 2000-03-23 “Ugh” at 3"

20090097991 2000-05-11 H°“““"'i”9 9‘ ‘'1'’

20060119586 2009-05-09 Gram at 3"

—i
18 20060181510 2006-08-17

2m__4_____._

EFS Web 2.1.17
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Appiication Number 13472698

Filing Date 2012-05-16

INFORMATION DISCLOSURE First Named Emem

STATEMENT BY APPLICANT An Um
{ Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number IMM389C1

6 Moore et al.20060192760 1 2006-08-31

*1“
20060197752 2006-09-07

20060256683 2006-11-16

E 22 20060256074 2006-11-16

41%-
Krum et al.

23 I 20060279476 2006-12-14

24 20060279542 2006-12-14

20060284849 2006-12-21

20070050233 2007-03-22 Hag’ et 5"

20070139350 2007-05-21 D“”k° et 5”‘

#22 IIIII- 
23 20070150826 2007-06-28 A”Z”'e5 5‘ 3"

—-V-A1 -L
29 20070152984 2007-07-05

1__%“____
EFS Web 2.1.17
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AvP'i~=a“°n Number
Filing Date 2012-05-16

'”F°R'“"“'°”°'S°L°S“RE
STATEMENT BY APPLICANT(Not for subméssion under 37 CFR 1.99)

Examiner Name

Attorney Docket Number lMM389C1

30 20070247429 2007-10-25 Westema”

31 20070247442 2007-10-25

4,847
32 20070285098 2007-11-15

M22211?

33 : 20070279392 2007-12-08
22222220

. Rosenberg et al.

34 20080024450 2008-01-31 P”py'"e‘’ 6‘ 3"

294402
Takenaka et al.35 20080055277 2008-03-06

20080060856 2008-03-13 Shahoian 6‘ 3"

+T_1_____fi
37 20080068334 2008-03-20

Poupyrev et a2.38 20080088580 2008-04-17

20080111788 2008-05-15 R°5e”be‘9 et 3"

4;

40 20080180406 2008-07-31

EFS Web 2,1,1?
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Application Number 13472698

-2012-05-16

INFORMATION DISCLOSURE First Named Inventor BIRNBAUM

STATEMENT BY APPLlCANT M Unit
{ Not for submission under 37 CFR1.99)

Examiner Name

Attorney Docket Number IMMSBQC1

20080215001 2008-09-04

Grant et al.
42 2008028714? 2008-11-20

20080300055 2008-12-04

20090303792 2008-‘I2-11 Gram at E"

Ullrich et al.
45 20090002328 2009-01-01

20090079550 2009-03-26 Mame" at 3"

20090055978 2009-04-02 He”b‘°‘' 9‘ 3"

20090109007 2009-04-30 Mame" 6‘ 3"

49 20090128503 2009-05-21 Gram at 3"

50 20090137269 2009-05-28

51 20090166098 2009-07-02

EFS Web 2,1.17
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Appiication Number 13472698

Filing Date I .2012-05-15

First Named Inventor [ BIRNBAUM
Art Unit =

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)
Examiner Name

Attorney Docket Number EMMSSQC1

20090167508 2009-07-02

20090107509 2009-07-02

20090167704 2009-07-02

55 20090250267 2009-10-08

20090256817 2009-10-15

20090270046 2009-10-29

20090315330 2009-12-24 Westerma“

Eiirnbaum et al,
20100013653 2010-01-21

2mDCD1376,| Birnbaurn et al.

20100017489 2010-01-21 B””b‘"‘”'“ 5‘ ai

20100017759 Birnbaum et al.

%LJ_2_22;j__42__£
EFS Web 2.1.17
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Application Number 13472698

Filing Date 2012-05-16

First Named Inventor BIRNBAUM

Art Unit

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR1.99)
Examiner Name

Attorney Docket Number lMM389C‘i

20100045619 2010-02-25 B"””a“'“ 9‘ 3*

64 20100005169 2010-04-05 P°”m’’e‘'' 913'"

65 20100127619 2010-05-27 _‘ Ra°“"°je"‘° at 8''

20100149134 2010-06-17 Waterman 3*‘ 3"

20100156818 2010-06-24 B””°”9“ at 3"

68 20100214243 2010-08-26 B'"'ba“’" 9* 3"

 _

69 20100231539 2010-09-16 C”‘z‘He”‘a”deZ 9‘ 3"

70 20100245254 2010-09-30

7‘! 20100265208 2010-10-2‘:

%—,——i-—|—
:2 20100313124 2010-12-09 P”"a“" *3‘ 3"

*-r~—+1—»1«
73 20100328053 201 0-1 2-30

EFS W03 2.1.17
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Appiication Number 13472698

Filing Date 2012-05-10

INFORMATION DISCLOSURE First Named Inventor BIRNBAUM
STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)
Aéffinit

Examiner Name

Attorney Docket Number lMM389C1

20110021272 E 2011-01-27

20110025609 2011-02-03 M°d"“”e5 9‘ 3"

20110043454 2011-02-24 M°d‘'’‘"e5 913'"

T _?2Mm_.h_
20110043527 2011-02-24 O"“”9 5‘ 3"

20110102340 2011~05—05

20110105103 2011-05-05

T1 
201101-D9588 2011-05-12 Ma'‘‘”e” 3‘ 3"

Grant et al.
31 20110138277 2011-06-09

52 20110264491 2011-10-27 B””ba”m at a"

83 20120068957 2012-03-22 P”5ka”°” 6‘ 3"

,,4221?,2L_L
Ullrich et el.

20120081276 2012-04-05

EFS Web 2.1.17



APPLE INC. 
EXHIBIT 1007 - PAGE 0089

Application Number 13472698

2012-D5-‘I 6

INFORMATION DISCLOSURE First Named inventor BIRNBAUM
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is voluntary; and (3) the principal purpose for which the information is used by the US. Patent and Trademark Office is to
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information, the Us. Patent and Trademark Office may not be able to process andlor examine your submission, which may
result in termination of proceedings or abandonment ofthe application or expiration of the patent.
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of information Act
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.
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request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shalt be required to comply with the
requirements of the Privacy Act of 1974. as amended, pursuant to 5 U.S.C. 552a( ).

A record related to an international Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World lnteilectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. ‘i22(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record
may be disciosed, subject to the limitations of 37‘ CFR 1.14, as a routine use, to the public ifthe record was filed in

an appiication which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or locai law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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That each item of information contained in the information disclosure statement was first cited in any communication
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The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission ofthe
attached form related to a patent application or patent. Accordingly, pursuant to the requirements ofthe Act, please be advised
that: (1) the general authority for the collection ofthis information is 35 U.S.C. 2(b)(2); {2} furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. if you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment ofthe apptication or expiration ofthe patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to Opposing counse! in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply wéth the
requirements of the Privacy Act of 1974, as amended. pursuant to 5 U.S.C. 552a(n'I).

A record related to an international Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the international Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 2‘l8(c)).

A record from this system of records may be disclosed, as a routine use. to the Administrator, General Services, or
hislher designee, during an inspection of records conducted by GSA as part of that agency's responsibiiity to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other reievant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37' CFR 1.14, as a routine use, to the pubiic if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of faw or regulation.
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Rechercheantrag gem. § 7 Abs. 1 GbmG ist gestellt

Mobile elektronische Vorrichtung mit Anzeige- und Bedienungsorgan

® Mobile eiektronische Vorrichtung (110), insbesondere HMobi|funk—Endgerét, schnu rloses Telefon, Organizer oder
dergleichen, umfassend: *5‘— ein Gehéuse (112) und '
— ein Anzeige- und Bedienungsorgan (140; 240, 340; 440)
zum Anzeigen Von Informationen und zum Bedienen der
mobilen elektronischen Vorrichtung (110),
wobei das Anzeige- und Bedienungsorgan (140; 240; 340;
440) ein fléchiges im wesentlichen formstabiles Anzeige-
feld (114) umfasst, wobei weiter die Oberfléche (142; 242;
342; 442) des Anzeigefeldes (114) relativ zu dem Gehéuse
(112) der mobilen elektronischen Vorrichtung (110) um
wenigstens eine Kippachse (144, 146; 250, 252; 344, 346,
350, 352; 444) aus einer Ausgangsslellung heraus in we-
nigstens eine Verkippstellung verkippbar ist und wobei
durch Verkippen der Oberfléche (142; 242; 342; 442) in die
wenigstens eine Verkippstellung eine der wenigstens ei-
nen Verkippstellung zugeordrwete Bedienungsfunktion der
mobilen elektronischen Vorrichiung (110) aktivierbar ist.
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Beechreibuhg

Mobile elektronische Vorrichtung mit Anzeige- und Bedienungs—

organ

Die vorliegende Erfindung betrifft eine mobile elektronische

Vorrichtung, insbesondere ein Mobi1funk—Endger5t, ein schnur—

loses Telefon, einen Organizer oder dergleichen.

Mobile elektronische Vorrichtungen werden zunehmend mit immer

mehr Funktionen und Leistungsmerkmalen ausgestattet. Um einem?

Benutzer einer mobilen elektronischen Vorrichtung eine beque-

me Nutzung der angebotenen Funktionen und Leistungsmerkmale

zu ermoglichen, ist in der Regel eine menflgesteuerte Benut-

zerffihrung in der mobilen elektronischen Vorrichtung imple-

mentiert. Zur Steuerung durch ein solches Bedienungsmenfi wer-

den auf einem Anzeigefeld der mobilen elektronischen Vorrich—

tung bestimmte zur Auswahl stehende Menupunkte mit sogenann—

ten Softkey—Labels angezeigt und mit separaten zugeordneten

Bedienungstasten, sogenannten Softkeys, ausgewahlt.

'Eine entsprechende Losung nach dem Stand der Technik ist zur

Veranschaulichung in Fig. 7 dargestellt, welche einen Aus-

schnitt einer’fotografischen Darstellung eines herkomlichen,

allgemein mit 10 bezeichneten Mobilfunk-Endgerats zeigt. Die-

ses umfafit ein Gehause 12, an welchem ein Anzeigefeld (Dis-

play) l4 befestigt ist. In dem Anzeigefeld 14 sind verschie—

dene Bedienungsfunktionen dargestellt, némlich die mit 16 be-
zeichnete Bedienungsfunktion ”Network“, die mit 18 bezeichne—

te Bedienungsfunktion fllnternetbrowser“ und die mit 20 be-

zeichnete Bedienungsfunktion uorganizer“. Zur Auswahl einer

einzelnen Bedienungsfunktionen mufi ein in der Software des

Mobilfunk—Endgerats 10 implementierter Auswahlrahmen 22 in

einer die Bedienungsfunktionen 16.18.20 umfassenden Liste in

Richtung nach oben oder nach unten bewegt werden, entspre—

chend den in dem Anzeigefeld 14 durch die als Softkey—Label
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dargestellten Pfeilen 24,26. Umrahmt der Auswahlrahmen 22 die

gewfinschte Bedienungsfunktion, so kann diese ausgewéhlt wer-

den.

Die Bewegung des Auswahlrahmens 22 in Richtung der Softkey—

Label—Pfeile 24,26 erfolgt durch eine Wipp—Taste 28, welche

um eine Kippachse 30 aus einer Ausgangsstellung heraus ver-

kippbar ist. Wird beispielsweise das auf der rechten Seite

der Kippachse 30 liegenden Ende der Wipp—Taste 28 niederge—

drfickt, so bewegt sich der Auswahlrahmen 22 entsprechend dem

Pfeil 26 innerhalb der die Bedienungsfunktionen 16 - 18 um-

fassenden Liste nach unten. Wird hingegen das bezfiglich der

Kippachse linke Ende der Wipp—Taste 28 niedergedrfickt, so be-

wegt sich der Auswahlrahmen 22 innerhalb der Liste nach oben.

Zur Auswahl einer der Bedienungsfunktionen l6,l8,20 kann eine

weitere Wipp—Taste 32 niedergedrfickt werden, deren zugeordne—

te Funktion durch den Softkey—Label 34 mi: ”Auswahl“ bezeich—

net ist. Zur Anzeige und Auswahl einzelner Bedienungsfunktio—

nen aus der menfigesteuerten Benutzerffihrung des Mobilfunk—

Endgeréts 10 sind bei dem Stand der Technik nach Fig. 7 dem-

zufolge sowohl die Wipp—Tasten 28 und 32 als auch diesen zu-

geordnete Softkey—Labels 24, 26 und 32 erforderlich.

Aufgrund der wachsenden Zahl der bei mobilen elektronischen

Vorrichtungen jungerer Generation zur Verffigung gestellten

Bedienungsfunktionen wirft die vorstehend geschilderte Lbsung

geméfi dem Stand der Technik mit Softkey—Labels und diesen zu-

geordneten Bedienungstasten die folgenden Probleme auf: das

Erfordernis, fflr die Anzeige und die Bedienung der menfige-

steuerten Benutzerffihrung ffir die einzelnen Bedienungsfunk—

tionen sowohl auf dem Anzeigefeld in Form eines Softkey—

Labels als auch auf einem Bedienungsfeld in Form von Bedie—

nungstasten doppelt Raum zur Verffigung zu stellen, léuft der

Entwicklung zur Miniaturisierung der mobilen elektronischen

Vorrichtung entgegen. Darfiberhinaus kénnen aus Platzgrfinden

nur eine begrenzte Anzahl Von Softkey—Label— und Tasten—

Kombinationen an einer mobilen elektronischen Vorrichtung zur
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Verffigung gestellt werden. Bietet jedoch eine bestimmte Ebene

der menfigesteuerten Benutzerffihrung eine Vielzahl von Optio-

nen zur Auswahl an, so ist es erforderlich die Auswahl mit

den wenigen zur Verfugung stehenden Softkey—Label— find Ta-

sten—Kombinationen durchzuffihren, was in einer unkomfortablen

Bedienung der mobilen elektronischen Vorrichtung resultieren

kann.

Ferner sind aus dem Stand der Technik mobile elektronische

Vorrichtungen, insbesondere Organizer oder portable Datenban—

ken bekannt, welche fiber ein durch Druckbetatigung aktivier—

bares Display, einen sogenannten Touchscreen verfugen. Auf

einem derartigen Touchscreen sind einzelne Bedienungsfunktio—

nen einer menfigesteuerten Benutzerffihrung angezeigt, welche

durch Druckbetatigung mittels eines Fingers oder eines geson—

dert daffir vorgesehenen Stifts aktiviert werden konnen. Der-

artige Touchscreens sind jedoch in der Herstellung sehr ko-

stenintensiv und besitzen aufgrund der durch die Druckbetéti-

gung verursachten mechanischen Belastung verhaltnisméflig kur—

ze Lebensdauer. Darflberhinaus ergibt sich bei kleindimensio—

nierten Touchscreens, insbesondere im Falle von mehreren

gleichzeitig angezeigten und zur Auswahl stehenden Bedie—

nungsfunktionen das Problem einer unerwfinschten Fehlauswahl

einer Bedienungsfunktion, da bei einer unprazisen Touch~

screenbetétigung der einer anderen nicht zur Auswahl vorgese-

henen Bedienungsfunktion zugeordneten Touchscreenbereich an-

sprechen kann.

Es ist demgegenfiber Aufgabe der vorliegenden Erfindung, eine

30 mobile elektronische Vorrichtung bereitzustellen, bei welcher

die Auswahl einzelner Bedienungsfunktionen einer menfigesteu—

erten Benutzerffihrung mit einfachen und kostengfinstigen Mit-

teln komfortabel und benutzerfreundlich ausfflhrbar ist.

Diese Aufgabe wird erfindungsgemafi durch eine mobile elektro—

nische Vorrichtung, insbesondere ein Mobilfunk-Endgerfit, ein

schnurloses Telefon, einen Organizer oder dergleichen gelést,
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welche Vorrichtung ein Gehéuse und ein Anzeige- und Bedie-

nungsorgan zum Anzeigen von Informationen und zum Bedienen

der mobilen elektronischen Vorrichtung umfaflt, wobei das An-

zeige— und Bedienungsorgan ein flachiges, im wesentlichen

formstabiles Anzeigefeld umfaflt, wobei weiter die Oberfléche

des Anzeigefeldes relativ zu dem Gehause der elektronischen

Vorrichtung um wenigstens eine Kippachse aus einer Ausgangs—

stellung heraus in wenigstens eine Verkippstellung verkippbar

ist und wobei durch Verkippen der Oberflache in die wenig—

stens eine Verkippstellung eine der wenigstens einen Verkipp—

stellung zugeordnete Bedienungsfunktion der mobilen elektro—

nischen Vorrichtung aktivierbar ist.

Erfindungsgeméfi dient der Anzeige und der Bedienung der menfl—

gesteuerten Benutzerffihrung der mobilen elektronischen Vor-

richtung ein einziges Anzeige— und Bedienungsorgan, welches

die Anzeige der einzelnen Bedienungsfunktionen und deren Ak-

tivierung kombiniert. Die einzelnen Bedienungsfunktionen wer-

den, wie aus dem Stand der Technik bekannt, auf dem Anzeige-

feld, beispielsweise in dessen Eckpunkten, angezeigt. Zur

Auswahl einer der Bedienungsfunktionen wird dann das Anzeige-

und Bedienungsorgan aus seiner Ausgangsstellung heraus in ei-

ne der auszuwahlenden Bedienungsfunktion zugeordnete Verkipp—

stellung gebracht und dadurch die Bedienungsfunktion akti—

viert. Es ist somit nicht mehr erforderlich, zusétzlich zu

der Flache ffir die softkey-Labels, welche zur Darstellung der

einzelnen zur Auswahl stehenden Bedienungsfunktionen erfor-

derlich sind, auch noch die Fléche Von gesondert ausgebilde-

ten, den Softkey—Labels zugeordneten Bedienungstasten zur

Verffigung zu stellen. Dieser Raum kann somit anderweitig ge-

nutzt werden bzw_ durch Miniaturisierung der mobilen elektro—

nischen Vorrichtung eingespart werden.

Ferner zeigt die erfindungsgeméfie elektronische Vorrichtung

mit ihrem kombinierten Anzeige— und Bedienungsorgan nicht die

eingangs erléuterten Nachteile Von Touchscreen—L6sungen, da

die Oberflache des Anzeigefeldes in definierte Verkippstel—
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lungen gebracht werden kann und dadurch definiert und mit

deutlich herabgesetzter Fehlerrate die einzelnen Bedienungs—

funktionen ausgewahlt werden kbnnen. Es ist allein erforder—

lich, das Erreichen der jeweiligen Verkippstellung zu erfas—

sen, beispielsweise durch einen oder mehrere elektrische Kon-

takte, welcher bzw. welche bei Erreichen der Verkippstellung

geschlossen wird bzw. werden und in der Ausgangsstellung ge-

éffnet ist bzw. sind. Es sei ergénzt, dafi gleichermafien zur

Lageerfassung der Oberflache, statt Kontakten, Drucksensoren,

Naherungsschalter oder dergleichen verwendet werden kénnen.

Aufgrund der formstabilen Ausgestaltung des Anzeigefeldes ist

das Anzeige— und Bedienungsorgan ferner unempfindlich gegen—

fiber den bei der Bedienung auftretenden mechanischen Bela-

stungen, so dag auch eine hinreichend lange Lebensdauer ge-

wahrleistet ist.

Hinsichtlich der konstruktiven Gestaltung der Oberflache des

Anzeigefeldes kann vorgesehen sein, dag diese im wesentlichen

planar ausgebildet ist. Dadurch léfit sich die Anzeige der er-

findungsgemaEen Vorrichtung einfach ablesen. Darfiberhinaus

ffihrt die planare Ausbildung der Oberflache des Anzeigefeldes

zu einem ansprechenden aufieren Erscheinungsbild der mobilen

elektronischen Vorrichtung.

In einer Gestaltungsvariante der Erfindung kann vorgesehen

sein, dafi die Oberflache um zwei Kippachsen verkippbar ist,

welche sich vorzugsweise im Bereich des Anzeigefeldes kreu-

zen. Dadurch ist es méglich, vier Verkippstellungen bereitzu—

stellen und damit insgesamt vier Bedienungsfunktionen zur

Auswahl zur Verffigung zu stellen. Die Oberfléche des Anzeige-

feldes kann bei einer derartigen Ausgestaltung um jede der

Kippachsen ausgehend Von einer Ausgangsstellung — in Richtung

der jeweiligen Kippachse betrachtet — im Uhrzeigersinn oder

im Gegen-Uhrzeigersinn in eine jeweilige Verkippstellung ver-

kippt werden. Durch die Anordnung des Kreuzungspunkts der

Kippachsen im Bereich des Anzeigefelds wird die Ergonomie des
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Anzeige— und Bedienungsorgans und damit der Bedienung der mo-

bilen elektronischen Vorrichtung weiter verbessert. so ist es

namlich méglich, dafi ein Benutzer der mobilen elektronischen

Vorrichtung seinen Daumen etwa im Bereich des Kreuzungspunk-

tes der Kippachsen auf der Oberflache positioniert und durch

leichte Abrollbewegungen des Daumens auf der oberflache diese

in bestimmte Verkippstellungen bringt, um somit eine der je-

weils hergestellten Verkippstellung zugeordnete Bedienungs—

funktion auszuwahlen. In diesem Zusammenhang kann weiter vor-

gesehen sein, dafi die Kippachsen im wesentlichen orthogonal

zueinander verlaufen. Greift man wieder das Beispiel der Be-

dienung des Anzeige— und Bedienungsorgans mit einem Daumen

auf, so mufi die Bedienungsperson ihren Daumen auf der Ober-

flache lediglich in vier jeweils um 90° zueinander winkelver—

setzte Richtungen bewegen, wodurch eine einfache Bedienung

der mobilen elektronischen Vorrichtung mit geringer Fehlerra-

te méglich wird.

Alternativ zu einer um zwei Kippachsen verkippbaren 0berf13—

che kann erfindungsgeméfl weiter vorgesehen sein, dafi die

Oberfléche um vier Kippachsen verkippbar ist, welche sich

vorzugsweise in einem gemeinsamen Punkt. vorzugsweise im Be-

reich des Anzeigefeldes kreuzen. Durch eine derartige Ausge-

staltung der erfindungsgemafien mobilen elektronischen Vor-

richtung lassen sich insgesamt acht Verkippstellungen reali-

sieren — zwei je Kippachse, so dafi ein Benutzer aus acht ver-

schiedenen Bedienungsfunktionen der menfigesteuerten Benutzer-

ffihrung auswahlen kann. Kreuzen sich alle vier Kippachsen in

einem gemeinsamen Punkt und liegt dieser gemeinsame Kreu—

zungspunkt im Bereich des Anzeigefeldes, so gilt das vorste—

hend mit Bezug auf die um zwei Kippachsen verkippbare Ober-

fléche gesagte: Ein Benutzer kann das Anzeige— und Bedie—

nungsorgan einfach und bequem durch Positionierung seines

Daumens im Bereich des Kreuzungspunkts auf der Oberfléche be-

dienen, indem er mit seinem Daumen Abrollbewegungen um die

jeweilige Kippachse zu der angestrebten Verkippstellung aus-

ffihrt. Ein konstruktiv vorteilhafter und bedienungsfreundli—
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cher Aufbau ergibt sich beispielsweise dann, wenn wenigstens

zwei, vorzugsweise alle vier Kippachsen paarweise orthogonal

zueinander verlaufen.

Um die Ergonomie des Anzeige— und Bedienungsorgans weiter zu

erhbhen. kann erfindungsgemafi vorgesehen sein, dafi sich die

Kippachsen im wesentlichen im Flachenschwerpunkt der 0berf1a—

che kreuzen. Greift man wiederum den vorstehend geschilderten

Fall auf, dafi ein Benutzer das Anzeige— und Bedienungsorgan

mit seinem Daumen bedient, so legt dieser ffir eine einfache

Bedienung seinen Daumen in den Bereich des Fléchenschwerpunk—

tes der Oberflache und ffihrt dann entsprechend der von ihm

gewfinschten auszuwahlenden Bedienungsfunktionen Abro1lbewe—

gungen mit dem Daumen durch. Bei Anordnung des Kreuzungs—

punkts der Kippachsen im Bereich des Flachenschwerpunktes der

Oberflache kommt es zu einer gleichmafiigen Druckbelastung der

Oberflache und der Aktivteile des Anzeige— und Bedienungsor-

gans, wodurch die Lebensdauer verlangert wird.

In einer Weiterbildung der Erfindung kann vorgesehen sein,

dafi die Oberflache im wesentlichen rechteckige oder quadrati-

sche Form aufweist und dafi die wenigstens eine Kippachse

durch die Eckpunkte oder/und durch die Seitenmittelpunkte der

Oberflache verlauft. Gleichermafien ist es jedoch auch m6g-

lich, der Oberflache eine runde, beispielsweise kreisrunde

Oder elliptische, Form zu verleihen und die wenigstens eine

Kippachse beispielsweise parallel zu einer Langsachse der mo-

bilen elektronischen Vorrichtung Oder/und parallel zu einer

Querachse der mobilen elektronischen Vorrichtung anzuordnen.

Um die Bedienung des Anzeige— und Bedienungsorgans zu er-

leichtern und um die Wahrscheinlichkeit einer Fehlauswahl Von

Bedienungsfunktionen méglichst gering zu halten, kann erfin—

dungsgemafi weiter vorgesehen sein, dafi die Oberflache des An-

zeigefeldes unter Vorspannung in ihrer Ausgangsstellung ge-

halten wird. Verkippt man die Oberfléche aus ihrer Ausgangs—

stellung heraus in die wenigstens eine Verkippstellung, so
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erfolgt dies gegen die Vorspannkraft. Es ist anzumerken, daB

die Vorspannkraft verhéltnisméfiig klein sein kann, so dafi

beim Verkippen der Oberflache des Anzeigefeldes aus der Aus-

gangsstellung heraus ein spfirbarer, jedoch geringer wider-

stand auftritt, beispielsweise entsprechend dem Widerstand,

welcher beim Niederdrficken einer herkémmliche Drucktaste auf—

tritt. Eine derartige Voispannung der Oberflache des Anzeige-
feldes in ihre Ausgangsstellung ffihrt dazu, dafl sich die

Oberfléche des Anzeigefeldes nach Verlagerung in die Verkipp-

stellung unter Ldsung der Druckbeaufschlagung, beispielsweise

durch den Daumen des Benutzers, selbsttétig in ihre Ausgangs-

stellung zurfick bewegt, woraufhin die nachste Bedienungsfunk-

tion ausgewahlt werden kann. Es sei jedoch darauf hingewie-

sen, daE es nicht erforderlich ist, die Oberfléche des Anzei—

gefeldes nach Aktivierung einer Bedienungsfunktion durch Her-

beiffihren einer Verkippstellung in die Ausgangsstellung zu-

rfickzuffihren, um die néchste Bedienungsfunktion zu aktivie—

ren, sondern dag der Benutzer auch ohne Einnehmen der "Zwi-

schenstation“ Ausgangsstellung ausgehend von einer Verkipp—

stellung die Oberfléche des Anzeigefeldes in eine andere Ver-

kippstellung bewegen kann, um die néchste Bedienungsfunktion

auszuwéhlen.

Ffir eine konstruktive Realisierung eines erfindungsgemafien

Anzeige— und Bedienungsorgans gibt es verschiedene M6glich—

keiten. So ist es in einer Ausffihrungsform der Erfindung mag-

lich, das Anzeigefeld an dem Gehause verkippbar zu lagern.

Bei Verkippen der Oberflache des Anzeigefelds ausgehend von

der Ausgangsstellung in eine Verkippstellung wird somit das

gesamte Anzeigefeld mit der Oberfléche mitverkippt. Alterna-

tiv ist es jedoch auch méglich. dafi das Anzeigefeld eine die

Oberfléche definierende Abdeckung umfaBt, und dafi lediglich

die Abdeckung verkippbar an dem Gehause verkippbar gelagert

ist. Bei einer derartigen Gestaltungsvariante kann die ei-

gentliche Anzeigevorrichtung, beispielsweise ein LCD-Display

oder dergleichen, fest in dem Gehause der mobilen elektroni—

schen Vorrichtung installiert werden. Zur Bedienung, d.h. zur
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Aktivierung einzelner Bedienungsfunktionen mufi dann lediglich

die verkippbare Abdeckung des Anzeigefeldes in eine entspre—

chende Verkippstellung gebracht werden. Dies bedeutet, dafi

lediglich die Abdeckung relativ zu dem Gehéuse verlagert

wird.

Um den bei der Bedienung des Anzeige— und Bedienungsorgans

auftretenden mechanischen Belastungen gerecht zu werden, kann

vorgesehen sein, dafl die Abdeckung aus einem transparenten

Material, insbesondere aus einem transparenten Kunststoff

oder aus Glas hergestellt ist. Bei einer derartigen Material-

wahl ist die vorangehend geforderte Formstabilitat des Anzei—

gefelds, insbesondere der Oberflache des Anzeigefelds, ge-

wéhrleistet.

Um zu verhindern, dafi in einen Spalt, welcher sich beim Ver-

kippen der Oberflache des Anzeigefeldes relativ zu dem Gehau—

se bildet, Schmutz, Staub, Feuchtigkeit oder dergleichen ein-

tritt, kann in einer Weiterbildung der Erfindung vorgesehen

sein, dafi das Anzeigefeld und/oder gegebenenfalls die Abdek—

kung mit dem Gehause fiber eine Dichtung verbunden ist. Die

Dichtung kann beispielsweise eine Gummilippe oder eine Sili-

kondichtung sein, welche zwar eine Bewegung der Oberflache

des Anzeigefeldes gemafi vorstehender Beschreibung zulafit,

welche jedoch den bei dieser Bewegung (Verkippung) entstehen—

den Spalt unter elastischer Deformation stets geschlossen

halt. Die bei der elastischen Deformation der Dichtung zu

fiberwindenden Krafte kénnen die vorstehend angesprochene Vor-

spannung der Oberfléche in ihre Ausgangsstellung bewirken

oder unterstfitzen.

Die Erfindung betrifft ferner ein Anzeige— und Bedienungsor—

gan fur eine mobile elektronische Vorrichtung, insbesondere

ein Mobi1funk—Endgerat, ein schnurloses Telefon, einen Orga-

nizer oder dergleichen, zum Anzeigen Von Informationen und

zum Bedienen der mobilen elektronischen Vorrichtung, wobei
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das Anzeige— und Bedienungsorgan mit den Merkmalen gemafi der

vorstehenden Beschreibung ausgeffihrt sein kann.

Im folgenden werden Ausfuhrungsbeispiele der vorliegenden Er-

findung anhand der beiliegenden Figuren erléutert. Es stellen
dar:

Figur eine schematische Darstellung eines erfindungsgemé—

Ben Mobilfunk—Endgerats;

eine Teilschnittansicht des in Fig. 1 gezeigten Mo-

bilfunk—Endgerats. geschnitten entlang der Schnitt-

linie II—II aus Fig. 1;

ein erstes erfindungsgemafies Ausfuhrungsbeispiel

eines Anzeige— und Bedienungsorgan des in Fig. 1

gezeigten Mobilfunk—Endgeréts in schematischer Dar-

stellung;

ein zweites erfindungsgemafies Ausffihrungsbeispiel

eines Anzeige— und Bedienungsorgans in schemati-

scher Darstellung;

ein drittes erfindungsgeméfies Ausffihrungsbeispiel

eines Anzeige— und Bedienungsorgans in schemati-

scher Darstellung;

ein Viertes erfindungsgemafies Ausffihrungsbeispiel

eines Anzeige— und Bedienungsorgans in schemati-

scher Darstellung und

einen Ausschnitt einer fotografischen Darstellung

eines Mobilfunk—Endgerats nach dem Stand der Tech-

nik.

In Figur l ist ein schematisch dargestelltes erfindungsgemé—

fies Mobilfunk—Endgerét allgemein mit 110 bezeichnet. Dieses
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umfasst ein Gehéuse 112, an welchem ein im wesentlichen

rechteckig ausgebildetes Anzeige— und Bedienungsorgan 140

vorgesehen ist. Das Anzeige— und Bedienungsorgan 140 umfasst

ein Anzeigefeld 114, welches mit einem nicht naher darge—

stellten LCD—Schirm versehen ist, zur Anzeige Von Informatio-

nen und Bedienungsfunktionen des Mobilfunk-Endgeréts 110.

Wie aus der Teilschnittansicht geméfi Fig. 2 ersichtlich, ist

das Anzeige und Bedienungsorgan 140 mit einer Abdeckplatte

136 versehen, deren Oberfléche 142 der Aufienumgebung des Mo-

bilfunk-Endgeréts 110 dargeboten ist. Die Abdeckplatte 136

ist fiber eine umlaufende Silikondichtung 138 dichtend mit dem

Gehause 112 verbunden und um eine Kippachse 144 verkippbar an

diesem gelagert. Durch Druckbeaufschlagung mit einer Druck—

kraft F Von der Oberfléche 142 her lafit sich die Abdeckplatte

136 aus einer in Fig. 2 mit durchgezogenen Linien gezeigten

Ausgangsstellung in eine in Fig. 2 strichliert gezeigte Ver-

kippstellung bringen.

Im folgenden werden verschiedene Ausffihrungsbeispiele ver-

kippbarer Anzeige— und Bedienungsorgane mit Bezug auf Fig. 3
— 6 erlautert.

Das in Figur 3 schematisch gezeigte Anzeige— und Bedienungs—

organ 140 ist um zwei im wesentlichen orthogonale Kippachsen

144 und 146 verkippbar an dem Gehéuse 112 des Mobilfunk-

Endgerats 110 (siehe Fig. 1 und 2) gelagert. Die Kippachsen

144 und 146 kreuzen sich in dem Kreuzungspunkt K1, welcher im

wesentlichen mit dem Flachenschwerpunkt der Oberflache 142

zusammenféllt. Im Bereich der Seitenmitten des Anzeigefe1des

werden verschiedene Bedienungsfunktionen angezeigt, darge—

stellt a1s "Option 1“, "Option 2“, "Option 3“ und ,Option 4“.

Verkippt man die Oberfléche 142 um die Kippachse 144, bei-

spielsweise durch Druckbeaufschlagung im Bereich der Darstel—

lung der Bedienungsfunktion "Option 1“, so wird die entspre—

chenden Bedienungsfunktion aktiviert. Verkippt man hingegen

die Oberfléche 142 um die Kippachse 144 in entgegengesetzter
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Richtung, so wird eine Bedienungsfunktion "Option 3“ akti—

viert. Ein Verkippen der Oberfléche 142 um die Kippachse 146

bewirkt eine Aktivierung der Bedienungsfunktion "Option 2“

bzw. "Option 4“ je nach Kipprichtung.

Figur 3 zeigt, dafi mit dem erfindungsgemafien Anzeige— und Be-

dienungsorgan 140 einerseits die jeweiligen Bedienungsfunk—

tionen (Optionen) angezeigt werden konnen und andererseits

diese durch Verkippen der Oberflache 142 aktiviert werden

konnen. Das Anzeigen der Bedienungsfunktionen und die Akti-

vierung derselben wird also in ein und demselben Organ 140

kombiniert, wodurch im Gegensatz zu dem Stand der Technik

nach Figur 7 die Wipp—Tasten 28 und 32 weggelassen werden

konnen und Bauraum eingespart werden kann.

Figur 4 zeigt schematisch ein zweites Ausffihrungsbeispiel ei-

nes erfindungsgemafien Anzeige— und Bedienungsorgans 240, wel-

ches an dem Mobilfunk-Endgerat 110 nach Fig. 1 vorgesehen

sein kann. Der Unterschied zu dem Anzeige— und Bedienungsor-

gan 140 geméfi dem ersten Ausffihrungsbeispiel der Erfindung

nach Figur 3 liegt lediglich darin, dafi Kippachsen 250 und

252 nicht mehr durch die Seitenmitten des rechteckigen Anzei—

ge- und Bedienungsorgans 240, sondern durch dessen Eckpunkte

, d.h. diagonal, verlaufen. Die Kippachsen 244 und 246 kreu—

zen sich in dem Kreuzungspunkt K2, welcher im wesentlichen

mit dem Flachenschwerpunkt der Oberflache 242 zusammenfallt.

Ein Verkippen der Oberfléche 242 des Anzeige— und Bedienungs-

organs 240 um die Kippachse 250 bewirkt eine Aktivierung der

Bedienungsfunktionen "Option 2“ oder "Option 3“. Entsprechend

bewirkt ein Verkippen der Oberflache 242 des Anzeige— und Be-

dienungsorgans 240 um die Kippachse 252 eine Aktivierung der

Bedienungsfunktionen "Option 1“ oder "Option 4“.

In Figur 5 ist ein drittes Ausffihrungsbeispiel eines erfin—

dungsgemafien Anzeige— und Bedienungsorgans 340 gezeigt, wel-

ches an dem Mobilfunk—Endgerét 110 nach Fig. 1 vorgesehen

sein kann. Diesem Anzeige— und Bedienungsorgan 340 sind ins-
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gesamt acht Bedienungsfunktionen ,0l“ bis H08“ zugeordnet. Um

jede der in dem Anzeige— und Bedienungsorgan 340 angezeigten

Bedienungsfunktionen H01“ his ”08“ zu aktivieren, ist es er-

forderlich, durch Verkippen der Oberflache 342 jeweils eine

von acht entsprechenden Verkippstellungen anzusteuern. Dies

wird dadurch erreicht, dafi das Anzeige— und Bedienungsorgan

340 sowohl um die Horizontalachse 344, als auch um die Verti-

kalachse 346, als auch um die Diagonalachse 350, als auch um

die zweite Diagonalachse 352 verkippbar an dem nicht darge—

stellten Gehéuse gelagert ist. Die vier Kippachsen 344, 346,

350 und 352 kreuzen sich allesamt in dem selben Kreuzungs—

punkt K3, welcher mit dem Flachenschwerpunkt der Oberflache

342 im wesentlichen zusammenfallt.

Entsprechend dem ersten und zweiten Ausffihrungsbeispiel nach

Figuren 3 und 4 werden bei dem dritten Ausffihrungsbeispiel

gemafi Figur 5 die Bedienungsfunktionen H07“ und H02“ durch

Verkippen der Oberfléche 342 um die Achse "344", die Bedie-

nungsfunktionen H05“ und H04“ durch Verkippen der Oberflache

342 um die Kippachse 346, die Bedienungsfunktionen H06“ und

"03" durch Verkippen der Oberflache 342 um die Kippachse 352

und schliefilich die Bedienungsfunktionen N08“ und U01“ durch

Verkippen um die Kippachse 350 aktiviert.

Schliefllich zeigt Fig. 6 ein viertes erfindungsgemafies Aus-

ffihrungsbeispiel. In Fig. 6 ist schematisch ein Anzeigefeld

440 dargestellt, auf welchem verschiedene Bedienungsfunktio—

nen ,Listeneintrag 1“, ,Listeneintrag 2“ und ,Listeneintrag

3“ in einer listenartigen Struktur abgebildet sind. Bei-

spielsweise reprasentiert jede Bedienungsfunktion einen Ein-

trag in einem Telefonbuch, durch welches listenartige Tele-

fonbuch gebléttert werden kann. Dies erfolgt durch Verkippen

der Oberflache 432 um die Kippachse 444. Verkippt man bei-

spielsweise die Oberflache 432 des Anzeige~ und Bedienungsor—

gans 440 um die Kippachse 444 derart, dafi das Anzeige— und

Bedienungsorgan 440 an einem in Figur 6 unteren Rand nieder—

gedrfickt wird, so springt die in dem Anzeigefeld angezeigte
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Liste entsprechend den in Figur 6 strichliert gezeigten Pfei-

len weiter, so dafi am unteren Rand des Anzeige- und Bedie-

nungsorgans 440 als nachstes der strichliert dargestellte Li-

steneintrag erscheint und der Listeneintrag 1 Von der Anzeige

verschwindet. Es lafit sich durch jeweiliges Verkippen der

Oberflache 432 um die Kippachse 444 durch die Liste blattern

(scrollen).

Wie vorstehend mit Bezug auf Figuren 1 bis 6 erlautert, wer-

den die jeweiligen Bedienungsfunktionen des Mobilfunk—

Endgeréts durch Verkippen der Oberflache des Anzeige- und Be-

dienungsorgans aktiviert. Den Anzeige- und Bedienungsorganen

geméfi Figuren 1 bis 3 sind jeweils mehrere Kippachsen zuge-

ordnet, welche sich jeweils in den Fléchenschwerpunkten KL

K2 und Kgschneiden. Zur Bedienung der jeweiligen Anzeige- und

Bedienungsorgane kann ein Benutzer einen Finger, beispiels-

weise seinen Daumen im Bereich der Flachenschwerpunkte K1, K2

oder Kgpositionieren und durch Abrollbewegungen in Richtung

zu den jeweiligen auszuwéhlenden Optionen die Oberflache des

Anzeige- und Bedienungsorgans verkippen. Dadurch ist eine

komfortable und benutzerfreundliche Bedienung méglich-

Die vorstehend beschriebenen Ausffihrungsbeispiele zielen al-

lesamt auf die erfindungsgemafie Gestaltung eines Mobilfunk-

Endgerats ab. Es sei jedoch abschliefiend darauf hingewiesen,

dafi die Erfindung gleichermafien bei jeglicher elektronischer

Vorrichtung Anwendung finden kann, also beispielsweise auch

bei schnurlosen Telefonen, Organizern oder dergleichen.
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Bezugszeichenliste

Stand der Technik (Fig. 7):

10 Mobi1funk—Endgerét

12 Gehause

14 Anzeigefeld

16 Bedienungsfunktion ,Network“

18 Bedienungsfunktion ulnternetbrowser“

20 Bedienungsfunktion uorganizer“

22 Auswahlrahmen

24,26 Pfeil — Anzeigebereich

28 Wipp—Taste

30 Kippachse

32 Wipp—Taste

34 ’ Auswahl—Anzeigebereich

Erfindung (Fig. 1-6)

110 Mobilfunk—Endgerét

112 Gehause

114 Anzeigefeld

136 Abdeckplatte

138 Dichtung

140 Anzeige— und Bedienungsorgan (1. Ausffihrungsbei—

spiel)

142 Oberfléche

144 Kippachse

146 Kippachse

K1 Kreuzungspunkt

Anzeige— und Bedienungsorgan (2. Ausffihrungsbei—

spiel)

Oberflache

Kippachse

Kippachse

Kreuzungspunkt
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Anzeige— und Bedienungsorgan (3. Ausffihrungsbei—

spiel)

Oberflache

Kippachse

Kippachse

Kippachse

Kippachse

Kreuzungspunkt

Anzeige- und Bedienungsorgan (4. Ausffihrungsbei—

spiel)

Oberfléche

Kippachse



APPLE INC. 
EXHIBIT 1007 - PAGE 0116

2000 G 19624

Schutzansprfiche

Mobile elektronische Vorrichtung (110). insbesondere Mo-

bilfunk—Endgerat, schnurloses Telefon, Organizer oder

dergleichen, umfassend:

— ein Gehause (112) und

— ein Anzeige— und Bedienungsorgan (140;240,340:440)

zum Anzeigen von Informationen und zum Bedienen der mobi-

len elektronischen Vorrichtung (110).

wobei das Anzeige— und Bedienungsorgan (140;240;340;44D)

ein flachiges im wesentlichen formstabiles Anzeigefeld

(114) umfasst, wobei weiter die Oberflache

(l42;242;342;442) des Anzeigefeldes (114) relativ zu dem

Gehéuse (112) der mobilen elektronischen Vorrichtung

(110) um wenigstens eine Kippachse (144, 146; 250, 252;

344,346,350,352;444) aus einer Ausgangsstellung heraus in

wenigstens eine Verkippstellung verkippbar ist und wobei

durch Verkippen der Oberflache (142;242;342;442) in die

wenigstens eine Verkippstellung eine der wenigstens ei-

nen Verkippstellung zugeordnete Bedienungsfunktion der

mobilen elektronischen Vorrichtung (110) aktivierbar ist.

Vorrichtung nach Anspruch 1,

dadurch gekennzeichnet,

dass die Oberfléche (l42;242;342;442) im wesentlichen

planar ausgebildet ist.

Vorrichtung nach Anspruch 1 oder 2,

dadurch gekennzeichnet,

dass die Oberfléche (142:242) um zwei Kippachsen

(144,146;2SO,252) verkippbar ist, welche sich vorzugswei-

se im Bereich des Anzeigefeldes (114) kreuzen.

Vorrichtung nach Anspruch 3,

dadurch gekennzeichnet,
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dass die Kippachsen (l44;l46) im wesentlichen orthogonal

zueinander verlaufen.

Vorrichtung nach Anspruch 1 oder 2,

dadurch gekennzeichnet,

dass die Oberflache (342) um vier Kippachsen

(344,346,350,352) verkippbar ist, welche sich vorzugswei—

se in einem gemeinsamen Punkt (K3) im Bereich des Anzei—

gefeldes (114) kreuzen.

Vorrichtung nach Anspruch 5,

dadurch gekennzeichnet,

dass wenigstens zwei, vorzugsweise alle vier, Kippachsen

(344,346) paarweise orthogonal zueinander verlaufen.

Vorrichtung nach einem der Ansprfiche 3 — 6,

dadurch gekennzeichnet,

dass sich die Kippachsen (144,146;250,252;344,346,350,

352) im wesentlichen im Flachenschwerpunkt der Oberfléche

(l42;242;342) kreuzen.

Vorrichtung nach einem der vorangehenden Ansprfiche,

dadurch gekennzeichnet,

dass die Oberflache (l42;242;342;442) im wesentlichen

rechteckige oder quadratische Kontur aufweist und dass

die wenigstens eine Kippachse (l44,l46;250,252;344,

346,350,352;444) durch die Eckpunkte oder/und durch die

seitenmittelpunkte der Oberfléche (l42:242;342;442) ver-
laufen.

Vorrichtung nach einem der vorangehenden Ansprfiche,

dadurch gekennzeichnet,

dass die Oberflache (l42;242;342;442) unter Vorspannung

in ihrer Ausgangsstellung gehalten ist.
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10. Vorrichtung nach einem der vorangehenden Ansprfiche,

dadurch gekennzeichnet,

dass das Anzeigefeld (114) an dem Gehause (112) verkipp—

bar gelagert ist.

. Vorrichtung nach einem der vorangehenden Ansprfiche,

dadurch gekennzeichnet,

dass das Anzeigefeld (114) eine die Oberfléche (142) de-

finierende Abdeckung (136) umfasst, und dass lediglich

die Abdeckung (136) verkippbar an dem Gehéuse (112) gela-

gert iStr

Vorrichtung nach Anspruch 11,

dadurch gekennzeichnet,

dass die Abdeckung (136) aus einem transparenten Materi-

al, insbesondere aus einem transparenten Kunststoff oder

aus Glas, hergestellt ist.

Vorrichtung nach einem der vorangehenden Ansprfiche,

dadurch gekennzeichnet,

dass das Anzeigefeld (114) Oder/und gegebenenfalls die

Abdeckung (136) mit dem Gehéuse (112) fiber eine Dichtung

(138) dichtend verbunden ist.

. Vorrichtung nach einem der vorangehenden Ansprfiche,

dadurch gekennzeichnet,

dass das Anzeigefeld (114) einen LCD—Schirm umfasst.

Anzeige— und Bedienungsorgan (140;240;340;440) fflr eine

mobile elektronische Vorrichtung (110), insbesondere ein

Mobi1funk—Endgerat, ein schnurloses Telefon, einen Orga-

nizer oder dergleichen, zum Anzeigen von Informationen

und zum Bedienen der mobilen elektronischen Vorrichtung

(110), wobei das Anzeige- und Bedienungsorgan
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(140;240;340;440) mit den Merkmalen nach einem der voran—

gehenden Ansprflche ausgeffihrt ist.
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pheme input to the device. The first morpheme input related to adata structure,
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Description

[0001] Fteliably, quickly, and intuitively transmitting
complex commands to small portable computers can be
difficult. Small computer devices do not generally have
sufficient computer processing power to respond relia-
bly to voice or handwritten (pen based) commands, key-
boards are often absent or too small for accurate finger
input, and conventional buttons are too large or support
too limited a command instruction set. User interface

techniques that rely on bulky external modules (full size
infrared linked keyboards, tethered data gloves, or cam-
era based gestural recognition equlpment, for example)
are expensive, often not readily available outside select-
ed sites, and probably too awkward for widespread use
in conjunction with consumer level portable computing
devlces.

[0002] User interface designers for portable comput-
ers have attempted to compensate for some of these
problems by constructing devices that rely on various
spatial, positional, or environmental cues that manually
or automatically allow for activation of various modes in
the device. For example, some laptop computers use
the action of opening/closing the lid to inltiate automatic
bootup/powerdown of the computer without requiring
any additional signal input (e.g such as depressing a
"start" button or typing "l,o,g,o,n" on a keyboard) from
a user. Alternatively, the use of small portable comput-
ers that automatically switch control modes depending
on position, orientation, or room location have been In-
vestigated. Buttonless manual control of a portable
computerthrough deliberate user actions such as tilting
the portable computer have also been described.
[0003] However.allthesesolutionsforinterfacingwlth
small portable computers have generally been limited
in scope and functionality. What is needed is a user in-
terface system suitable for even very small portable
computers (having volumetric dimensions on the order
of a one cubic centimeter) that is powerful, can be intu-
itively operated by an ordinary user with little tralning,
and is still readily capable of modification or extension
by the user. The present invention meets these require-
ments by providlng a manipulatory user interface that
responds to a usertwisting, folding, bending, squeezing,
shaking, tilting, spinning, lifting, or otherwise physically
manipulating the computer.
[0004] In the manipulatory user interface system of
the present invention, the most basic level of manipula-
tion is known as a "senseme". A senseme is defined as

a single indivisible type of physical manipulation. A par-
tial list of categories of sensemes lnclude material trans-
formations such as squeezing, twisting stretching; local
spatial transformations such as translation, rotation, or-
biting; and environmental transformations based on
temperature, light level, or vibration. For example, a
small portable computer may support a deformable
piece having multiple embedded sensors that detect
foldlng, twisting, or bending of the deformable piece by

a user. This computer can also contain a number of ac-
celerometers that sense relatlve spatial information, gy-
roscopic, radio or infrared positiona sensors for deter-
mining absolute position; and various thermal or photo-
sensors that respectively detect temperature and light
level changes. Intentional or uninten tonal modifications
detected by one or more of these sensor systems can
provide the basis for a powerful user interface scheme.
[0005] As will be appreciated, eac'f senseme catego-
ry contains many individually distinguishable members.
For example, consider the category of senseme known
as a "pinch", a structural transforma ion generally com-
pleted by a user squeezlng the de ormable piece be-
tween a forefinger and thumb A pinch can be modified
by varying its speed (quick or slow pinch), magnitude/
intensity (light or hard pinch), per ton of deformable
piece pinched (top, bottom, or center of deformable
piece pinched), or even portion of body used to pinch
(right handed pinch or left handed pinch), with each
modification being distinguishable as a senseme capa-
ble of being mapped onto a computercontrol command.
[0006] Although the wide variety of easily dlstlnguish-
able sensemes would alone provide a powerful user in-
terface to a computer, the present invention further ex-
tends the flexibility of the senseme based user interface
by supporting computer control based on a ‘"morpheme"
input. The morpheme is a temporally synchronous (or
overlapping asynchronous) tuple of one or more sense-
mes. Note that a morpheme can (and often will) contain
more than one senseme. The sensemes combined into

a morpheme can come either from the same category
(the user pinches with a right hand while tapping with a
left hand finger), or dlfferent categories (the user plnch-
es the deformable piece with a right hand while modify-
ing the spatial posltion of the portable computer bytilting
it forward).
[0007] Any morpheme can in turn be extended by par-
ticipation in a "sentence". A sentence is defined as a
sequence of one or more temporally disjoint mor-
phemes. The sentence level allows definition of a phys-
ical manipulatory grammar by appropriate choice of
morpheme sequence, and corollary rules governing, for
example, use of active (verb like) morphemes, naming
(noun) morphemes, or connectors. Other possible
grammar constructs used in sentences may include
those based on "home" systems. Home systems are
general-purpose gestural languages, whose grammar
and syntax are not borrowed in any way from a host lan-
guage. Examples of these languages are gestural lan-
guages developed by deaf children of hearing parents
who have not been exposed to American Sign Lan-
guage (ASL), and the "plains talk" of North American
Indians, WhlCl't was used as a trade language.
[0008] Accordingly, afirst aspect ofthe present inven-
tion provides a method for inputting information to a
computer connected to a deformable piece that can be
manipulated. and optionally to various position sensors
(both relative and absolute). pressure sensors, thermal
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sensors, or even light sensors. The method comprises
the steps of manipulating the deformable piece to pro-
vide a first morpheme input to the computer, with the
first morpheme input normally triggering a first default
action by the computer. The deformable piece may also
be manipulated to provide a second morpheme input to
the computer, with the second morpheme input convert-
ing the normallytriggered first default action to a second
action. The first and second morphemes (and any sub-
sequent morphemes) togetherform a sentence that can
be interpreted as a command to implement a computer
controlled action, whether it be to unlock an electroni-

cally controlled door, display a graphical image on a
computer display, or begin logging on to a computer net-
work. Advantageously, such a user interface system is
well suited for interaction with small computer devices,
and may even be cross-cultural to a limited extent, with
ability to squeeze or pinch being universal human at-
tributes.

[0009] According to a second aspect of the present
invention there is provided a device supporting a manip-
ulatable user interface, the device comprising‘

a feedback module for presenting information relat-
ed to a data structure,
a processortorcontrolling thefeedback module and
the data structure, and

a deformable piece including multiple subregions,
the deformable piece attached in a vicinity to the
feedback module, with the deformable piece con-
tacting at least one sensor that monitors positional
changes within multiple subregions of the deform-
able piece, the at least one sensor being connected
to the processor.

[0010] According to a third aspect of the present in-
vention there is provided a device supporting a manip-
ulatable user interface, the device comprising:

a processor and memory, and
a deformable piece including multiple subregions,
the deformable piece attached in a vicinity to the
processor and memory, with the deformable piece
contacting a sensor mesh that monitors positional
changes within multiple subregions of the deform-
able piece, the sensor mesh being connected tothe
processor.

[0011] According to a fourth aspect of the presentin-
vention there is provided a device supporting a manip-
ulatable user interface, the device comprising:

a feedback module for presenting information relat-
ed to a data structure,
a processorforcontrolling thefeedback module and
the data structure, and
a detector for determining handedness of a user,
the detector being connected to the processor for

modifying the displayed data structure based on
handedness of a user.

[0012] According to afifth aspect of the present inven-
tion there is provided a method for inputting information
to a device connected to a deformable piece, the meth-
od comprising the steps of:

spatially rotating device to provide a first morpheme
input to the device, the first morpheme input nor-
mally triggering a first default action by the device,
and

asynchronously manipulating the deformable piece
to provide a second morph eme input to the device,
with the second morpheme input converting the
normally triggered first default action to a second
action.

[0013] According to a sixth aspect of the present in-
vention there is provided a plurality of tileabie devices
for transferring data, comprising:

a first device having a processor and a first wireless
communication module for transferring data,
a second device having a processor and a second
wireless communication module for transferring da-
ta.

a third device having a processor and a third wire-
less communication module for transferring data,
wherein the first device is connected in substantially
simultaneous wireless communication with the sec-

ond device and the third device to pass data based
on spatial positions of the respective first device,
second device and third device.

[0014] The present invention is particularly useful for
portable computers that can be held in the palm of a
hand. It the portable computer is partially or completely
surrounded with a deformable material having embed-
ded or Contact pressure/deformation sensors, a user is
able to gesture with or manipulate the whole computer
in order to achieve some desired result. Material defor-

mation can be implemented at various scales. For in-
stance, a computer and connected deformation sensors
mounted inside aflexibletube could respondto right an-
gle bending of the tube, or even complex knotting or
looping ofthe tube. In practice however, only minute sur-
face deformations are required, being just sufficient to
provide tactile feedbackto pressing, pinching, or bend-
ing type manipulations. In either case, however. the
measurement of location and pressure applied to a sur-
face is sufficient to characterize the mode of interaction

(distinguishing a pinch from a prod).
[0015] One particularly preferred embodiment of a
handheld portable computer that responds to a physical
manipulatory grammar in accordance with the present
invention includes a computer, a feedback module to
provide visual. auditory, or tactile feedbackto a user (e.
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g., processor connected LCD display, audio speaker, or
tactile display to present Braille or other conventional
touch interface), and co-mounted graspable, deforma-
ble piece partially or completely surrounding the feed-
back module. In addition, various thermal or pressure
sensors are mounted to detect handedness of a user,

with the grasping hand generally being the non-domi-
nant hand for the user. Depending on the handedness
of the user (which can be considered as a morpheme),
the displayed data structure is modified. For example,
text displayed on an LCD display screen may be auto-
matically shifted rightward on the screen to allow pen
based annotation on the left side of the screen, thereby
aiding left handed users
[0016] Physically manipulatable user interfaces addi-
tionally provide an opportunity for multiple devices to in-
teract in a user friendly manner. For example, a tileable
display system having multiple displays with touch sen-
sitive deformable pieces surrounding the display can be
used to organize documents based on relative position
of contact of each display. For example, if two displays
initially showing separate data structures (e g two differ-
ent pages from two different electronic books) are
brought together in side by side touching contact, the
displayed visual information can alter (e.g. by displaying
adjacent pages of a single electronic book). As will be
appreciated. one can also use multiple computers con-
nected to physically manipulatable control elements to
construct complex commands for organizing data struc-
ures.

[0017] The method of the present invention may fur-
her comprise the step of spatially manipulating the de-
ormable piece as at least one of the first and second
morpheme inputs to the device.
[0018] At least one of the first and second morpheme
'npufs to the device may require spatially translating the
device; panning the device, pushing the device relative
0 a user, pulling the device relative to a user, moving
he device within a room and/or moving the device be-
ween widely separated sites.

[0019] At least one of the first and second morpheme
'nputs to the device may be based on detected light var-
'ations, detected thermal variations, detected electro-

magnetic variations, detected vibration variations and/
or detected acoustic variations, Information can be input
0 the device of the present invention by:

a) shaking the deformable piece to provide a mor-
pheme input to the device and triggering a first de-
fault action by the device in responseto shaking the
deformable piece.
b) flicking the deformable piece to provide a mor-
pheme input to the device, and triggering a first de-
fault action bythe device in response to flicking the
deformable piece.
c) facing the deformable piece to provide a mor-
pheme input to the device, and triggering a first de-
fault action by the device in response to facing the

deformable piece;
d) lifting the deformable piece to provide a mor-
pheme input to the device and triggering a first de-
fault action by the device in response to lifting the
deformable piece;
e) orienting the deformable piece relative to an ex-
ternal environmental object to provide a morph eme
input to the device, and triggering a first default ac-
tion by the device in response to orienting the de-
formable piece relative to an external environmen-
tal object; and/or
f) whacking the deformable piece to provide a mor-
pheme input to the device, and triggering a first de-
fault action by the device in response to whacking
the deformable piece.

[0020] Embodiments ofthe present invention will now
be described, by way of example, with reference to the
accompanying drawings, in which:

Figure 1 is a schematic diagram of an approximate-
ly spherical hand holdable portable computer hav-
ing a deformable surface, a status display, and a
pressure sensor array for detecting surface defor-
mations;
Figure 2 is a graphical diagram illustrating various
physical manipulation morphemes, with axes re-
spectively illustrating complexity of senseme tuples
required to form a morpheme, and plasticity of a de-
vice required to support the physical manipulation;
Figures 3-16 schematically illustrate various pre-
ferred classes of physical manipulation mor-
phemes;
Figure 17 is a graphical diagram illustrating various
spatial morphemes, with a first axis illustrating com-
plexity of senseme tuples required to form a mor-
pheme, and a second axis illustrating the degree of
positional information needed to support the phys-
ical manipulation (moving along a continuum from
relative local measurement along a single specified
dimension to absolute global measurement with six
degrees of freedom determined);
Figures 18-26 schematically illustrate various pre-
ferred spatial manipulation morphemes;
Figure 27 isa graphical illustration showing increas-
ing degrees of sensor system complexity that can
be used to detect various categories of environmen-
tal stimuli, including light effects, thermal effects,
the electromagnetic environment, and the vibratory/
acoustic environment;
Figure 28 is a graphical diagram illustrating various
physical manipulation morphemes for multiple in-
teracting devices, with axes respectively illustrating
the complexity of senseme tuples required to form
a morpheme, and increasing level of physical con-
tact;

Figures 29-34 schematically illustrate various pre-
ferred manipulation morphemes for multiple inter-
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acting devices;
Figures 35 and 36 are schematic diagrams illustrat-
ing "squeeze" and "tilt" morphemes applicable to a
portable computer;
Figure 37 is a schematic diagram illustrating tilt and
squee7e morphemes used to control view of large
two dimensional data sets with a relatively small dis-
play of a portable computer;
Figure 38 is a schematic illustration representing a
portable computer having a display ready to receive
annotations from a right handed user;
Figure 39 is a schematic illustration representing a
portable computer having a display ready to receive
annotations from a left handed user;
Figure 40 is an electronic schematic illustrating
components of the pressure and tilt sensitive mod-
ules of a portable computer such as illustrated in
Figures 35-39.
Figures 41 and 42 are schematic illustrations of a
scanner/printer/copier using a paper shaped dis-
play interface to support morphemic input;
Figures 43-45 are schematic illustrations of tileable
displays capable of supporting morphemic input;
Figure 48 illustrates optical sensors and patterns
suitable for use in conjunction with tileable displays
such as illustrated in Figures 43-45;
Figure 47 illustrates radio transponders suitable for
use in conjunction with tileable displays such as il-
lustrated in Figures 43-45; and
Figure 48 illustrates addressing of multiple tileable
displays.

[0021] Figure 1 illustrates an embodiment of the
present invention suitable for supporting a morphemic
user interface grammar. Support of the grammar can re-
quire detection of a user's physical manipulation of a de-
vice, detection of relative or absolute spatial location of
the device, detection of various environmental factors

acting on the device, and even detection and interaction
with multiple devices Ol external computer networks. As
illustrated, a device 10 has a deformable surface 20 with
an underlying deformation sensor mesh 22 for detecting
surface deformation across or within multiple subre—
gions of the deformable surface 20. The deformation
sensor mesh 22 is connected to an internally contained
processor 24 having associated memory system 26. For
detecting various positional or environmental variables,
a sensing system 28 is also provided. The illustrated de-
vice further includes a feedback module 33, which may
include an externally visible status display 30 or a non-
visual feedback module 31 (typically delivering auditory
ortactile feedback). In the illustrated device, a commu-
nications system 32 for reception or transmission of in-
formation to other electronic or computing devices is al-
so provided. All these components can be powered by
a power supply 25, which is usually an internally mount-
ed rechargeable battery of conventional construction.
[0022] Although the device to is illustrated as having

an approximately spheroidal and unitary mass, various
other shapes are contemplated to be within the scope
of the present invention. For example, the overall shape
may be similar to various rectangular prisms, or can be
ellipsoidal, toroidal, planar, or even be malleable
enough to support a wide range of user defined irregular
shapes. In addition, multiple cooperating shape ele-
ments are contemplated using conventional designs
that permit interlocking of multiple shape elements (e.g
using a ball and socket, a lock and key, or slidable or
rotatable interlocked components).
[0023] Whatever the shape of device 10, for operation
of the present invention the device 10 is completely or
partially enveloped by the deformable surface 20. The
present invention supports use of a great variety of de-
signs and materials for the deformable surface 20, de-
pending on the required plasticity, durability, longevity,
and of course, cost constraints. For example, contem-
plated designs for deformable surface 20 include, but
are not limited to:

a closed or open celled polymeric foam material
having a wall thickness of millimeters to centime-
ters, with thinner walled embodiments being sup-
ported (e.g. by adhesive attachment) by an internal
hard shell (constructed from polymeric or metallic
materials), and those thicker walled cmbodiments
directly supporting (by, e.g. brackets or supports)
internal components such as processor 24. Suita-
ble foams may include those composed in whole or
in part of widely available synthetic rubbers such as
polychloroprene (neoprene), polystyrenes, rubber
or nitrile rubber latex foams, polysiloxanes, block
polymers including styrene-butadiene or styrene
isoprene, or any other conventional material having
good elasticity and deformability;
a thin single layer polymeric surface loosely
wrapped around a internal hard shell (the hard shell
being constructed from polymeric or metallic mate-
rials). For example, a nylon or cotton weave, single
layer polyethylene, synthetic rubber (with little or no
foam cells present), or natural polymeric materials
such as leather wrapped around a polystyrene cas-
ing can be used;
a composite layered surface having a durable pol-
ymeric outer layer supported by an innerfoam layer:
or even

a polymeric bilayer having an intermediate fluid or
gel layer of a viscous or thixotropic material that can
be used to support cxtreme deformations. The in-
termediate layer can be relatively thick (one the or-
der of centimeters), or in certain embodiments can
have a thickness measured on micron to millimeter

scales. Such extremely thin layers would allow
complex twisting, folding, curling, or crumpling ac-
tions, and have been described in conjunction with
US. Patent 5,389,945, assigned to Xerox Corp.,
the disclosure of which is herein specifically incor-
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porated by reference.

[0024] The deformation sensor mesh 22 can be em-
bedded within, or positioned to contact, the deformable
surface 20. The deformation sensor mesh 22 can in-

clude an array of individual compressional or tensional
strain sensors, or alternatively, embedded or attached
positional sensors. For certain applications. continuous
sensors (e.g. bilayer sheets of capacitance sensors)
may be employed. One particularly useful continuous
sensor type uses multiple capacitance or resistance
strips, with deformation pressure resulting in a position-
ally localizable analog signal proportional to the applied
deformation pressure. Various sensor types can be
used, including simple capacitance sensors, resistive
strain sensors, analog or digital pressure switches. in-
ductive sensors, or even fluid flow sensors. Depending
on the sensortype employed, sensor data can be direct-
ly fed to the processor 24 in digital form, or be trans-
formed to digital format by an general purpose analogl
digital converter that typically provides a 4 or 8 bit range
(although as few as one or as many as 32 bits may be
required by various applications). An analog to digital
converter may be internal to the processor 24 or provid-
ed as an external module. As will be appreciated, the
sensor mesh 22 is intended to include combinations of

sensors and sensor types, which can be used overthe
whole or part of the deformable surface 20.
[0025] A positional or environmental sensor system
28 can also be supported by device 10. Various sensor
modes can be supported, including absolute or relative
positional information as determined by gyroscopic sen-
sors, accelerometers, or acoustic or infrared ranging
techniques. Environmental sensors, including conven-
tional light, image, thermal, electromagnetic, vibratory,
or acoustic sensors can also be present. Depending on
the desired application, even costly environmental or
positional sensors such as those incorporating differen-
tial GPS positioning, image analysis or recognition,
acoustic or voice identification, or differential thermal
sensors can be used as morphemic input Such mor-
phemic input, taken in conjunction with morphemic input
as detected by sensor mesh 22, can enhance precision
and flexibility of a user's control of device 10.
[0026] As illustrated, both sensor system 28 and sen-
sor mesh 22 are connected to the processor 24 and as-
sociated memory 26. The processor 24 and memory 26
are typically mounted within the deformable surface 20,
by either direct attachment tothe deformable surface 20
or by attachment to a hard casing positioned within the
deformable surface 20. Conventional CISC or RISC

processors can be used in the illustrated embodiment,
with low power processors such as the Signetics 87c752
or 87c751, Motorola 6BHC11 or 68582, or ARM 710 be-
ing preferred. If convenient, coprocessors such as ana-
log to digital converters or digital signal processors can
be used alone or in conjunction with a main processor.
Conventional flash, static, or dynamic RAM can used in

the present invention, although for certain applications
higher cost embedded DRAM may also be used. In
some storage intensive applications, memory 26 canin-
clude additional harddisk storage. either located within
the device 10 or available through an external connec-
tion As will be appreciated, for many applications use
of optional external communications can at least partial-
ly supplant use of internal processors and memory (ex-
cept for that necessary to support required sensor or
communication buffering and signalling).
[0027] The present invention optionally supports
communications with an external computer system 40
using its internal communications system 32 and asso-
ciated transceiver 34 The external computer system 40
also includes a transceiver 42, a personal computer or
workstation 44, and is connected to a local or wide area

network computer system 46. The transceivers 34 and
42 can support various communication protocols and
designs, including use of a serial tethered line 36 (using,
for example the RS-232C interface protocols), use of in-
frared signals 38 adhering to widely utilized IRDA com-
munication standards, or use of radiofrequency signal
37 (which can be, for example, a cellular telephone,
900MHz radio, or digital PCS telephonic communica-
tions). Alternative communication standards, or even al-
ternative communication carriers such as those based

on optical or acoustic techniques, can of course be em-
ployed.
[0028] As will be appreciated, in addition to direct
communication with external computer system 40, the
device 10 can be directly or indirectly maintained in con-
tinuous or intermittent communication with a number of

suitably equipped electronic devices, including a tablet
computer 110, or even a physically manipulatable port-
able computer 11 similar in design and function to device
10. Communication can be direct to a target device, or
through an intermediary retransmitter such as computer
system 40. Other possible communication targets in-
clude automation control systems, security authoriza-
tion units, personal digital assistants, notebookcomput-
ers, or any other suitably equipped electronic system.
[0029] Results of communications with external de-
vices, presentation of device stored information, or de-
vice status updates can all be provided to a userthrough
processor 24 controlled update of feedback module 33
Feedbackto a user can be primarily visual, such as can
occur in conjunction with visual display 30. Generally,
the display 30 can be a conventional passive or active
matrix liquid crystal display. although use of more so-
phisticated (and expensive) displays based on various
electrooptical or micromechanical techniques can of
course be used. In addition, for certain devices a non-
imaging display such as may be formed by a small
number of status lights (e.g. red or green LEDs), or to-
calized or distributed chromatic changes (in conjunction
with a deformable surface 22 constructed with suitable

electrochromic materials) may be all that is necessary
for visual feedback to the user.
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[0030] In some embodiments of the invention, visual
output through display 30 may be augmented (or even
replaced) with a non-visual display 31. The non-visual
display 31 can includetactile displays based on internal
actuators, auditory feedback, or even displays based on
conformal changes in device appearance For example,
one possible feedback display is based on internal au-
ditory speakers (emitting a range of sounds from simple
"beeps" to well formed speech, depending on available
processor speed and functionality) for providing user
feedback. As will be appreciated, non-visual display 31
and its associated actuators or electronics can support
alternative feedback modes, including, for example,
force feedback to a user through internal actuators, tac-
tile based feedback (e.g with multiple surface projec-
tions for presentation of Braille or other conventional
tactile user interface), modifications to the surface tex-
ture ofthe device, orany other conventional mechanism
for supplying information to a user.
[0031] To better appreciate operation of the present
invention, some selected modes of physical manipula-
tion of device 10 are schematically presented in Figure
1. As seen in Figure 1, device 10 can be translationally
moved in three spatial dimensions, as illustrated with
reference to orthogonal force arrows 50, 51, and 52. In
addition to translational motion, the device 10 can be

rotationally moved in any or all three spatial dimensions,
as represented by arrows 53, 54, and 55. By use of sen-
sor system 28 (alone or in combination with communi-
cation system 32), the relative or absolute position and
orientation in three dimensions can be determined.

[0032] In addition to determining spatial position and
orientation through use of sensors 28, the device 10 can
optionally use sensor mesh 22 to measure and localize
transient or continuing force application, with force vec-
tors and related timing information being determined
and interpreted, A few possible force actions (deforma-
tion modes) are schematically illustrated in Figure 1,
with arrows 60 and 61 illustrating depression of surface
20 (with the combination representing a squeeze), ar-
rows 62 and 63 illustrating sliding or rubbing deforma-
tion (with the combination representing a twist), and the
combination of sliding arrows 65 and 66, and outward
pull 67. together representing a pinch and outward pull.
The strength of the applied force can be measured (e,
g. a hard or soft squeeze is differentiated), its spatial
expanse found (e.g. to differentiate between poking with
a fingertip or a thumb pad), and timing determined (e.g.
to differentiate between a quick or a slow depression of
the surface). The deformation so caused may be either
permanent or transitory.
[0033] As will be appreciated by those skilled in the
art, each of the foregoing force actions represented by
arrows can be considered a senseme. Some temporally
distinguishable sensemes (or combinations of sense-
mes such as the foregoing discussed pinch/pull combi-
nation) further represent morphemes used as a basis
for a morphemic grammar in accordance with the

present invention. All of the following described mor-
phemes can be modified by numerous variations in ap-
plied pressure, force utilized. appendages used, body
parts, or extraneous intermediary objects used to apply
force. In addition, timing of various objects (whether
quick, slow, or alternately quick and slow) can modify
interpretation ofa morpheme. For example, if "squeeze"
is taken as atypical morpheme, one can appreciate var-
ious squeeze operations such as quick squeeze, slow
squeeze, hard squeeze, soft squeeze, narrow squeeze,
wide squeeze, squeeze between hands, squeeze be-
tween one hand and a user's chest or head, squeeze
between one hand and a table or wall, a squeeze made
between two pens or two books, or even a squeeze be-
tween a user's tongue and the root of the mouth. For
purposes of the present invention, all such squeeze
morphemes would be considered members of the
"squeeze" class, with individual variations acting as pos-
sible modifiers or selected cases, just as a "house cat"
might be considered a particular member of the class of
"felines", which more generally embraces lions, tigers,
and bobcats

[0034] To aid in understanding the diversity of con-
templated physical manipulation morphemes, Figure 2
illustrates selected morphemes arranged by increasing
plasticity of the device required to enable morpheme uti-
lization. and by increasing complexity of available
senseme tuples required to form or interpret a mor-
pheme appliedto a particular class of device, Beginning
with the least plastic device and the simplest senseme
set used to compose a morpheme, a definition of a pos-
sible physical manipulation and typical function invoked
by that manipulation of a device similar (but of course
possibly more complex) to that described in conjunction
with Figure 1 is presented:

DEPFlESS

[0035] Definition: indenting one or more subregions
of the device through the application of pressure.
[0036] Example: As seen in Figure 3, consider a de-
vice 122 having a display 123. The device 122 supports
a graphical illustration software application which allows
users to position geometric shapes or user defined
graphical objects The device can have four pads 124
placed around it, one on each side. By deforming a par-
ticular side, the user indicates a desire to "nudge" the
currently selected geometric shape 125 away from that
side to a new position 126.

SQUEEZE

[0037] Definition: To deform one or more subregions
of a device through the application of vectors of force,
some components of which are directed towards each
other, which compress the morphological structure of
the device. This is a special case of depression.
[0038] Example: As illustrated in Figure 4, considera
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device 132 which can display one or more documents
in either iconic (closed) or textual display (open) modes.
By selecting an open document 135, and then squeez-
ing a deformable edge 134 of the device 132, the user
indicates a desire to make the document ‘'smaller', in
this case to iconi7e it as icon 136.

FOLD

[0039] Definition: To deform a second subregion by
bending the first subregion such that it partially or com-
pletely overlaps the second subregion. Further defor-
mations can be applied to that new morphological struc-
ture on other subregions
[0040] Example: As illustrated in Figure 5, consider a
device 142 which can display documents. Suppose this
device 142 has been augmented such that a deformable
horizontal "f|ap' 144 on atop edge of the device 142 can
be folded to partially obscure a display 143. When the
user makes thisfolding gesture, the user indicates a de-
sire to password-protect ("hide") the currently displayed
document

CURL

[0041] Definition: Deforming one or more subregions
of the device by spirally configuring subregions relative
to each other in a cylindrical or circular morphological
structure

[0042] Example: As illustrated in Figure 6, consider a
device 150 which can display documents in various lan-
guages (English, French, etc). When the user takes
such a device 150, curls in a direction indicated by arrow
157 into atube, and then uncurls it. this "abra-cadabra"

gesture tells the device 150 to display the current doc-
ument in a different language.

STRETCH

[0043] Definition: Deforming one or more subregions
of a device through the application of vectors of forces,
some components of which are directed away from each
other, the vectors being applied at opposite ends of the
device. Example: As illustrated in Figure 7, consider a
device 160 with a graphical software application which
allows users to manipulate geometric shapes. By
stretching the device 160, the user indicates a desire to
"resize" or "rescale" the currently displayed shape 165
to a larger size 166, the amount of resizing being afunc-
tion of the amount of deformation. Note that SQUEEZ—

ING can indicate resizing the currently displayed to a
smaller size.

PINCH

[0044] Definition: Manipulating one or more subre-
gions by applying vectors of forces, aligned directly to-
wards each other, on opposite sides of the affected su-

bregion(s). This is typically, but not exclusively, accom-
plished using two-finger tactileforce. PINCH is a special
case of SQUEEZE.

[0045] Example: As illustrated in Figure 8. considera
device 170 which can copy documents. By performing
a "pinching" action 175, the user indicates that they wish
the next set of copies to be issued in stapled form

DOG EAR

[0046] Definition: Deforming a second subregion by
folding a first subregion at a logical corner or edge of
the second subregion, indicating a marker or location
point (eg. a bookmark) to be later referenced DOGEAR
is a special case of FOLD.
[0047] Example: As illustrated in Figure 9, considera
device 180 which displays a subset of the pages from a
multi-page document. By "dogearing" the upper right
corner 185 of device 180, the user indicates that they
wish a bookmark associated with the currently displayed
page or pages.

TWIST

[0048] Definition: Deforming one or more subregions
of the device through the application of two opposing
rotational forces offset from each other by a non-zero
difference about some central axis.

[0049] Example: As illustrated in Figure 10, consider
a device 190 which, over time, becomes degraded in
some aspect of its performance (its disk becomes frag-
mented, its memory needs garbage-collection, etc.). By
performing a "TWIST" gesture 195, the user indicates
thatthey wish the deviceto "wring itselfout", performing,
for example, garbage collection.

RELIEF-MAP

[0050] Definition: Deforming one or more subregions
of the device by raising and or lowering them by either
spatial transformation or the addition/removal of mate-
rial.

[0051] Example: As illustrated in Figure 11, consider
a device 200 which can display documents in either one-
or two- page format. When the user "scores" the device
by making a vertical indentation about the center axis of
the device while it displays a single page 206, the device
200 interprets the morpheme to request display of doc-
uments in a two-page format as pages 207 and 208.

RIP

[0052] Definition: Deforming one or more subregions
of the device by introducing a spatial discontinuity, by
applying vectors of force to partially ortotally disconnect
these subregions from the device.
[0053] Example: As illustrated in Figure 12, consider
a device 210 which can copy some or all of its informa-
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tion. When the user performs the "ripping" gesture 215,
removing one or more subregions, the device 210 cop-
ies its currently selected data set onto those subregions
216 and 217.

PERFORATE

[0054] Definition: Deforming one or more subregions
of the device by means of introducing a change in the
spatial connectivity of the subregions such that a hole
is introduced (either temporarily or permanently) in the
device.

[0055] Example: As illustrated in Figure 13, consider
a device 220 which is used to route messages between
various parts of a device network, and which displays
this functionality to the user by means of lines 222 rep-
resenting message pathways. When the user perforates
the device 220 with a finger or object 224 to introduce
a hole in one of these pathways 222, the system stops
routing messages along that pathway

SIMILARITY

[0056] Definition: Deformation of one or more subre-
gions of a device previously configured to represent
some other predefined object. Typicallythe device acts
in a manner consistent with the behavior of the real-

world object when it is manipulated in this manner.
[0057] Example‘ As illustrated in Figure 14, consider
a device 230 which contains text-to-speech and audio
input capability. and which presents itself to the user in
an anatomically accurate shape of a human head. When
the user opens lips 232 on the human head, internal
sensors detect opening of the lips and activate text-to-
speech capability.

3D MAP

[0058] Definition: The morphing of a device that can
be molded around an external object to permit a sensor
mesh to determine simultaneously size and shape of the
external object. The range of possible external objects
is large but is limited by the size of the device's solid
inner-housing and the volume of the moldable material
in the outer housing In this system the device has the
ability to accurately sense the amount of material from
its inner surface to the outer edge of the moldable ma-
terial (example: via ultrasonic sounding, similar to sonar
in water) thus determining an accurate electronic model
for the shape of the molded enclosure.
[0059] Example: As illustrated in Figure 15, by press-
ing a device attached moldable material 244 around the
surface of an external object (e.g. a cog 242) a device
240 can automatically generate a CAD model of that ob-
ject and store it in its memory.

MlM|CFlY

[0060] Definition: Deforming one or more subregions
of the device such that the resultant morphological
structure resembles a known real-world object and
through this association of subregions, the device acts
in a manner consistent with the object it resembles.
[0061] Example: As illustrated in Figure 16, consider
a device 250 containing a computer which contains text-
to-speech and audio input capability, and which
presents itself to the user as a misshapen blob having
the consistency and plasticity of moldable putty or clay.
Whenthe user performs the "M|M|CRY' action by mold-
ing part of the device 250 to resemble an ear, the audio
input capability is activated.
[0062] In addition to morphemes based on physical
manipulation, various morphemes based on varying de-
grees of relative or absolute spatial positioning are con-
templated to be useful in practice of the present inven-
tion. To aid in understanding the diversity of contemplat-
ed spatial morphemes, Figure 17 illustrates selected
spatial morphemes arranged by increasing knowledge
of spatial position required to enable morpheme utiliza-
tion, and by increasing complexity of available senseme
tuples required to form or interpret a morpheme applied
to a particular class of device. Beginning with a device
having only rudimentary relative positioning functional-
ity for supporting simple spatial sensemes, and ending
with a device absolutely positionable to within centime-
ters anywhere on Earth, a definition of a possible spatial
manipulation and typical function invoked by that ma-
nipulation of a device similar (but of course possibly
more complex) to that described in conjunction with Fig-
ure 1 is presented:

THAN SLATE (relative to device)

[0063] Definition: The linear movement of a device's
center of mass from one position in space to another.
[0064] Example; Used tosubstitutefor mouse control-
led graphical "sliders' in conventional graphical user in-
terfaces. When it is only physically possible to display a
small amount of list, large listings can still be searched
by "scrolling" a display window in response to the
TFlANSLATE morpheme

SHAKE

[0065] Definition: Spatially translating all subregions
of a device by repeated movement in opposing direc-
tions. such that the net translation is negligible.
[0066] Example: As illustrated in Figure 18, consider
a device 260 which is used as a calculating device.
When the user performs the "SHAKE" gesture, the de-
vice 260 clears its accumulator.
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REVOLVE

[0067] Definition: Rotating all subregions of a device
by rotating the subregions about a point internal to the
device. about any arbitrary plane.
[0063] Example‘ As illustrated in Figure 19, consider
a device 270 which displays an imaged slice of volumet-
ric data, such as medical data from a series of CAT
scans. By rotating the device about a center point 272
internal to the device 270 to a new position 274, the
plane specifying the imaged slice is changed according-
Iy.

TILT

[0069] Definition: Rotating one or more subregions of
a device by rotating the subregions such that one or
more components of the rotary force are in the direction
of gravity and the amount of rotation is between about
-180 degrees and +180 degrees.
[0070] Example: Consider a device which displays
frames from an animation sequence on the side facing
the user. As the device is tilted away, the speed of the
animation increases - as its tilted towards the user, the
speed of the animation decreases, analogous to oper-
ation of a gas pedal.

FLICK

[0071] Definition: A torwards TILT immediately fol-
lowed by an opposing backwards TILT.
[0072] Example. As illustrated in Figure 20, consider
a device 280 which can transmit some subset of its data

to another device. When the user performs the "FLlCK"
gesture by quickly tilting in the direction of arrow 2822,
followed by a reverse tilt along arrow 282, the device
280 performs this transmission, towards the device (not
shown) pointed to by the ray of the gesture.

SPIN

[0073] Definition: Rotating one or more subregions of
the device by rotating the subregions about a point in-
ternal to the device, such that the plane of rotation IS
one of the device's surface planes. SPIN can be consid-
ered a special case of REVOLVE.
[0074] Example: As illustrated in Figure 21, consider
a device 290 which can display a frame of video 295
from a video sequence. The user performs the "SPIN"
gesture in a counterclockwise direction. the device dis-
plays earlier frames in the sequence: when the gesture
is performed in a clockwise direction (arrow 292), the
device 290 displays a later frame 296 in the sequence
(represented by film strip 294).

OFIIENT

[0075] Definition: Rotating one or more subregions of

the device by rotating the subregions about the center
of the device, such that the plane of rotation is one of
the device's surface planes, and the amount of the re-
tation is a multiple of 90 degrees (i.e. to rotate the device
between cardinal compass points). Orient can be con-
sidered a special case of SPIN, which in turn is a special
case of REVOLVE.

[0076] Example: As illustrated in Figure 22, consider
a device 300 which can display a document in either 1
page, 2-page, or 4-page format ("1-up", "2-up", or
"4-up"). When the user performs the orient gesture in a
clockwise direction (arrow 302), the device 300 increas-
es the number of document pages it IS displaying from
one page 305 to two pages 306 and 307 Further orient
gestures would increase the number of displayed pag-
es. When performed in a counter-clockwise direction,
the device 300 decreases the number of pages it is dis-
playing.

FACE

[0077] Definition: Manipulating one or more subre-
gions of the device such that a first set of subregions is
no longer bottom-most and a second distinct set of su-
bregions now assumes the first subregions forrner po-
sition.

[0078] Example: As illustrated in Figure 23, consider
a device 310 which displays documents. and which al-
lows users to edit such documents. Consider further the

case in which the device presents itself to the user in
the form of a cube, in which 6 different documents are

displayed on the 6 different faces. When the user per-
forms the "FACE" gesture by making a particular lace
top-most, the document which is now on the top-most
face becomes editable by the user, while the document
which is no longer top-most is no longer editable.

LIFT

[0079] Definition; The movement of a device's center
of mass in a direction opposite to the current gravitation
force acting on the device.
[0080] Example: Commanding the device to display
the computer's file system at a position one level higher
in the hierarchy

PAN

[0081] Definition: The application of a TRANSLATION
to a device such that it is moved parallel to the front of
the user's body, at a substantially constant height.
[0082] Example: Viewing a spread-sheet on a device
with a display so small only one cell can be shown. By
PANing the device, the contents of the current row can
be shown in sequence depending on the rate or amount
of PAN. However, if the device were rotated away from
its current orientation during the PAN, a new row would
be chosen. The selection of the row could be dependent



APPLE INC. 
EXHIBIT 1007 - PAGE 0133

19 EP 0 899 650 A2 20

on the deviation from the original orientation.

PUSH-PULL

[0083] Definition: Manipulating one or more subre-
gions of the device by spatially translating them such
that they are moved along a line of projection from the
center of the device to the vertical axis of the user's

body.
[0084] Example: Consider a device with audio output
capability. As the device is "pushed" further away from
the body, its audio output level increases. When it's
"pulled" towards the body, its level decreases.

WHACK

[0085] Definition: The application of an accelerative
or de-accelerative force to one or more subregions of a
device such that said subregions contact or are contact-
ed by an external object, causing an equal and opposite
countering force.
[0086] Example‘ As illustrated in Figure 24, consider
a device 320 which can perform long and unpredictable
database searches. When the user performs the
WHACK gesture (e.g. upon a table 322), the current
search is aborted.

ORIENT (relative to environment)

[0087] Definition: Manipulating two subregions of the
device such that the line drawn between the centers of

those two subregions alters its orientation with respect
to the surrounding environment
[0088] Example: Displaying a CAD drawing of a ma-
chine—part in 3D on the display of a mobile device. As
the orientation of the device changes, so too does the
viewing angle and position of the rendered image

ORBIT

[0089] Definition: Rotating one or more subregions by
rotating the subregions and/or the center of mass of the
device about some point exterior to the physical bound-
aries of the device, about any arbitrary axis.
[0090] Example‘ As illustrated in Figure 25, consider
a device 330 which can search a network database,
such as the World Wide Web, for information. When the
user performs the "orbit" gesture, such a search is initi-
ated. The radius 332 of the rotation 834 specifies the
breadth of the search - wider circles specify a wider
search. The speed of the gesture specifies the time limit
imposed on the search - the quicker the gesture, the
more cursory the search.

ORBIT RELATIVE TO USER

[0091] Definition: Rotating one or more subregions by
rotating the subregions and/or the center of mass of the

device about some point exteriorto the physical bound-
aries of the device, where said point is proximal to a
bodyfeature ofthe user. This is a special case of ORBIT.
[0092] Example: As illustrated in Figure 26, consider
a device 340 which can perform audio output. By per-
forming the ORBIT gesture (in direction indicated by ar-
row 344) about the user's ear 345, the audio output is
activated.

MOVEMENT IN ROOM

[0093] Definition: The local detection of a device's 3D
position relative to reference points found within an en-
closing room Differences in the measured position are
used to trigger actions.
[0094] Example: Avirtual filing system that allows you
to save and restore files based on the devices current

position in the room. To save a file you mightthink care-
fully about the contents of the file and then walk to the
position in the room that might be most easily associated
with it. When retrieving the file you would use the same
thought processes and go back to the position you had
associated with the file. On doing so the files associated
with that position would be displayed and you would
then be able to select the file you were looking for. The
system is useful because the human mind is very good
at remembering information that is spatially organized
rather than in some abstract information data structure.

MOVEMENT BETWEEN WIDELY SEPARATED SITES

[0095] Definition: Manipulating one or subregions of
the device such that the detected absolute spatial posi-
tion of those subregions is changed.
[0096] Example: Consider a device which can display
information from a database of client information. When

the device is moved to a different client site, the device

automatically updates its display to display information
for the nearest client site.

[0097] In addition to morphemes based on physical
manipulation or spatial positioning, various morphemes
based on sensed environmental conditions are contem-

plated to be useful in practice of the present invention.
To aid in understanding the diversity of contemplated
environmental morphemes, Figure 27 illustrates select-
ed environmental morph emes loosely arranged in order
of increasing sensor complexity needed in some com-
monly sensed environmental categories. For each of the
proffered categories, some selected sensing systems
supportable by a device such as that described in con-
junction with Figure ] are presented:

LIGHT

[0098] Definition: Manipulating one or more subre-
gions of the device such that the amount of light falling
upon those subregions changes.
[0099] Example: Consider a device used in a lecture
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hall to take notes. When the room lights are turned on,
the light sensors detect this and turn down the backlight
to conseNe energy. When the room lights are turned off
(e.g. during a slide show) the light sensors detect this
and turn up the backlight to increase viewability.
[0100] Light sensors can range from thresholded bi-
nary light detectors, to light pattern detectors, to full im-
aging systems. Advanced techniques can include im-
age analysis and recognition to identify objects or per-
sons.

H EAT

[0101] Definition: Manipulating one or more subre-
gions of the device such that the amount of heat applied
to those subregions changes.
[0102] Example. Consider a portable computer which
has a stylus for entering text. By looking at the heat pro-
file along the back surface of the computer, the compu-
ter can detect whether it is being held with the left hand,
the right hand, both hands, or neither hand, and update
its interface accordingly.
[0103] Thermal (heat) sensors can range from simple
temperature sensors to sophisticated differential ther-
mal mappers and thermal imagers.

ELECTROMAGNETIC

[0104] Definition: Manipulating one or more subre-
gions of the device such that the electromagnetic spec-
trum applied to those subregions changes.
[0105] Example. By analyzingthe radio spectrum, the
device can derive estimates as to its absolute spatial
position, and use that to alter its functionality.
[0106] Electromagnetic detection can include mag-
netic compasses, radio detection. or GPS signal detec-
tion More advanced techniques can include electro-
magnetic spectrum analysis and interpretation, such as
roughly determining location based on available radio
signals.

VIBRATE

[0107] Definition: Manipulating one or more subre-
gions of the device by vibration.
[0108] Example: Consider a device which displays
textual information. When the user takes the device on

the bus, the ambient vibration level sensed bythe device
changes, and the device increases the size of the dis-
played text to help the user compensate.
[0109] This class of environmental morphemes can
include detection of intermittent contacts, lowfrequency
rumblings, or acoustic level detection. More advanced
techniques requiring greater processor power include
maximum frequency identification, spectral analysis of
acousticfrequencies (enabling the device to distinguish
background environmental noises from speech, for ex-
ample), or even speech based identification of persons

in the vicinity of a device.
[0110] In addition to morphemes based on physical
manipulation, spatial position, or sensed environmental
factors, various morphemes based on cooperation be-
tween multiple interacting devices are contemplated to
be usetul in practice of the present invention. To aid in
understanding the diversity of contemplated spatial
morphemes, Figure 28 illustrates multidevice mor-
phemes arranged by an increasing level of possible
physical contact, and by increasing complexity of avail-
able senseme tuples required to form or interpret a mor-
pheme appliedto a particular class of device. Beginning
with a device having only rudimentary edge deformation
functionality for supporting simple spatial sensemes,
and ending with complex deformable or embeddable
devices that can be wrapped about each other, a defi-
nition of a possible multidevice manipulation and typical
function invoked by that multidevice manipulation olde-
vices similar (but of course possibly more complex) to
that described in conjunction with Figure1 is presented:

TOUCH

[0111] Definition. To move one or more subregions of
a device such that they enter physical contact with a su-
bregion of a second device. in any alignment and to any
extent. Or, to take two devices so aligned and remove
that alignment.
[0112] Example‘ Consider two portable computers
350 and 351 the first of which contains a database, and

the second of which contains an IRDA port. When the
user touches the first computer 350 to the second com-
puter 351, the database is transmitted via the second
computer‘s port.

MATCH

[0113] Definition: To move one or more subregions of
a device such that they enter physical contact with one
or more subregions of a second device, with the subre-
gion(s) ol the first device and the subregion(s) of the
second device being aligned along one or more edges.
Or, to take two devices so aligned and remove that align-
ment.

[0114] Example‘ As illustrated in Figure 30, consider,
multiple devices 360, 361, and 362 which contain dif-
ferent versions of the same basic database. When the
user MATCHes the first device 360 tothe second device

361, followed by matching the third device 362 to the
matched first and second devices, their databases are

reconciled (synchronized).

STACK

[0115] Definition. To move one or more subregions of
a device such that they enter physical contact with a su-
bregion of a second device, such that the first device is
now located above, but physically adjacent to, the sec-
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end device. Or, to take two devices so aligned and re-
move (i.e. unstack) that alignment.
[0116] Example: As illustrated in Figure 31, consider
a set of devices 370. 371. and 372, each of which is

displaying a frame of video from a longer video se-
quence When the devices are stacked, the ordering of
the stacking specifies an order torthe video editing, and
a single composite video is now produced.

TlLE

[0117] Definition: To move one or more subregions of
a device such that they physically contact with a subre-
gion of a second device, such that the first device and
second device now form a single seamless spatial unit
or to take two devices so aligned and remove that align-
ment. TILE is a special case of MATCH.
[0118] Example: As illustrated in Figure 32, consider
a set of devices 380. 381, 382, 383. each of which can

independently display a portion of a large photograph.
When the devices are tiled, each device displays the
portion of the photograph appropriate to its current rel-
ative position in the tiled grid.

RELATIVELY ALIGN

[0119] Definition: To move one or more subregions of
a device such that they engage in a particular spatial
relation to one or more other devices, where said devic-
es are not touching.
[0120] Example: As illustrated in Figure 33. consider
a set of devices 390, 391, 392, and 393 which are dis-
playing a multi-page document. Whichever device is
presently placed at the far left (device 390) displays the
table of contents, whichever one is presently placed at
thefar right (device 393) displays the index, andthe oth-
ers display pages according to their respective loca-
tions. As differentdevices can have different display ca-
pabilities, moving them about can alter the document
display. For example, it only one of the devices has a
color display, when it is moved from second position to
third position then (a) the device which was in third po-
sition, displaying page #2, now displays page # 1, and
(b) the colordisplay, which was displaying page #1, now
displays page #2 in color.

WRAPPI NG/EMBEDDI NG

[0121] Definition: Manipulating one or more subre-
gions of a device such that these subregions spatially
occlude orare spatially occluded by some portion ofthe
second device.

[0122] Example: As illustrated in Figure 34, consider
a first device 400 which contains the infrastructure to

support the filtering of email. Consider a second set of
devices 401 and 402 which implement particular email
filters. When the user physically embeds device 401 (or
402) into the first device 400, by which the first device

400 now wraps the second device 401 (or 402), the par-
ticular email filter supported by the second device is ac-
tivated.

[0123] As those skilled in the art will appreciate, com-
binations of any of the foregoing described morphemes
based on physical manipulation, spatial position, envi-
ronmental conditions, or multiple interacting devices
can be extended by participation in a morphemic "sen-
tence". A sentence is defined as a sequence of one or
more temporally disjoint morph emes. Typically, be-
tween about 1/10th of a second and 2-3 seconds suffic-

es to distinguish morphemes within a sentence. Of
course, in some circumstances and indefinite time peri-
od may elapse The sentence level allows definition of
a physical manipulatory grammar by appropriate choice
of a morpheme sequence, and corollary rules govern-
ing, for example, use of active (verb like) morphemes,
naming (noun) morphemes, or connectors. Just as the
position and relation of words in a sentence define the
sentence's meaning (e.g. "horse chestnut" is not the
same as "chestnut horse"), similarly the position and re-
lation of morphemes in a manipulatory sentence define
the sentence's meaning. For example, in a communica-
tion mode a FLlCK followed by a WHACK could mean
"transfer data and erase the local copy", while a WHACK
followed by a FLlCK means "power on the device and
transfer data". In other settings. a FLICK or a WHACK
could mean something entirely different. To better un-
derstand construction of morphemic sentences, the fol-
lowing examples are discussed:

DATA TRANSFER SENTENCE

[0124] Consider a device which can transmit some or
all of its information to anotherdcvice. Furthermore, this

transmission can be done either unencrypted, or en-
crypted (to increase security) Furthermore, this trans-
mission of a text+graphics document can either include
the graphics. or omit them (to save time). Suppose that
the user wishes to perform the command "Transmit the
information in document A, encrypted, omitting graph-
ics, to machine B". Then a gestural sequence (morph e-
mic sentence) to support this could be:

DEPRESS - the user presses on a displayed rep-
resentation of A, indicating that A is to be selected
for an upcoming operation
FLICK - the user flicks the device in the direction of

device B, indicating that the operation is a transmis-
sion to B

FOLD — the user folds the top quarter of the device
over the lower three-quarters, indicating that the
transmission is to be encrypted.
TWIST — the user twists the device about its central

axis, indicating that the data is to be "wrung out", i.
e. the graphics are to be omitted
SOUEEZE - the user squeezes the device, indicat-
ing that they are confirming that the operation is to
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proceed.

[0125] Note that none of these gestures, in isolation,
performs an act — the "ensemble" of temporally separat-
ed morphemes must be interpreted in order to form the
complete action

DRAWING MODIFICATION SENTENCE

[0126] Consider a device which displays geometric
shapes for user manipulation. Furthermore, one of the
manipulations supported is to resize (or rescaie) a
shape. Furthermore, suppose that this resizing can be
done either aliased (jaggy) or anti-aliased (edges are
smoothed). Suppose thatthe user wishesto performthe
command "Resize shape A by 120%, about the X axis
only, using anti-aliasing". Then a morphemic sentence
to support this could be:

DE PRESS— the user presses on a displayed repre-
sentation of A, indicating that A is to be selected for
an upcoming operation
STRETCH — the user stretches some portion of the
device, indicating that the operation is to be a re-
size. When the user starts stretching, a portion of
the status display displays "100". The user contin-
ues to stretch until the status display reads "120"
REL|EF—MAP — the user "scores" the display by
making a horizontal line of depression, indicating
that the operation is to take place only about the
horizontal (X) axis.
DEPRESS - a circular thumb stroke is made in a

different area of the device, indicating that anti-
aliasing (smoothing the edges) is to be performed.

DATABASE PRESENTATION SENTENCE

[0127] Consider a device which contains various per-
sonal information databases, such as a list of phone
numbers, a list of addresses, and a calendar. Suppose
that the user wishes the most appropriate of those da-
tabases displayed. Then a gestural sequence to support
this could be:

SPATIAL LOCATION - the user carries the device

such that it is spatially proximate to either the tele-
phone, the address book, or the refrigerator (where
the family calendar is displayed), whichever is ap-
propriate.
DE PRESS - the usertouches the device to activate

the operation. The device now displays the person-
al information appropriate to that location.

DATABASE RETRIEVAL SENTENCE

[0128] To extend the foregoing example of a database
presentation sentence, consider two computers which
contain calendar databases. if the user wishes to syn-

chronize the calendars, a suitable gestural sequence to
support this could be;

SQUEEZE - the user squeezes the device to acti-
vates its gestural recognition capabilities
ORBIT - the user orbits the device aboutthe surface

of the other device 3 times, indicating a desire to
only match data for the next 3 weeks.
MATCH - the user matches the edge of the device
to the edge of the calendar, indicating a desire to
"match" contents between the two devices.

PRINTER/COPI ER CONTROL SENTENCE

[0129] Consider a device which can produce paper
copies of documents. Suppose that the user wishes to
tell such a device to produce a stapled. two sided copy
of document A, enlarged to the next greatersize Then
a gestural sequence to support this could be:

DEPRESS - the user presses on a displayed rep-
resentation of A, indicating that A is to be selected
for an upcoming operation
RIP - the user introduces a spatial discontinuity into
a portion of the device, indicating thatthe upcoming
operation is to be a copy ("carrying away" some of
the data).
PINCH — the user pinches the upper left corner of
the device, indicating that the copies are to be sta-
pied.
SQUEEZE — the user presses on the front and back
of the device, indicating that the copy is to be two-
sided.
STRETCH - the user stretches the device, indicat-

ing that the copy is to be an enlargement to the next
greater size.
FACE - the device typically has its paper emitter on
the bottom, preventing users from making copies
accidentally. By facing the device such that the
emitter is on the side, the copying operation is initi-
ated.

LIGHT BASED CONTROL SENTENCE

[0130] Consider a device which can display docu-
ments. Suppose the user is using the document while
seated on a train, and wishes the document to display
itself with a backlight when the train enters atunnel, and
wishes the document to display itself in a larger font
when the train rumbles over rough tracks. Then a ges-
tural sequence to support this could be

SQUEEZE - the user squeezes on the device, indi-
cating that a loss of light is to be compensated for
by a backlight.
LIGHT - as thetrain enters a tunnel the LIGHT ges-
ture is made, and the device turns on the backlight.
WHACK — the user briskly raps the device against
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the palm of their hand, indicating that their desired
preference for adjusting hard-to-read documents is
to increase the font size.

VIBFIATE - as the train goes over a bridge, the vi-
bratory gesture is sensed. Because of the position
of this VIBRATE morpheme (after the preceding
WHACK gesture) in this morphemic sentence, the
device now increases the font size on the displayed
text.

LIGHT - the user puts the device into his suitcase,
making the LIGHT gesture. In this context (with no
SQUEEZE before it), the LIGHT gesture causesthe
device to power-off its display.
To better appreciate utility and construction of de-
vices in accordance with the present invention, sev-
eral examples of devices are now described:

PORTABLE COMPUTER WITH SQUEEZE AND TILT
CONTROL

[0131] A handheld portable computer 500 (eg. a
3Com® Pa|mPilot®) capable of being fitted with deform-
able, pressure sensitive edging 504 is schematically il-
lustrated in Figures 35 and 36. The computer 500 sup-
ports a name and address software application, provid-
ing a user viewable name-address entry field on display
503. In this embodiment, a user can squeeze the de-
formable, pressure sensitive edging 504 (squeeze ar-
rows 507) of the computer 500 In response, the name
and address software application causes the display
503 to animate by slowly incrementing (scrolling)
hrough the name Iistfrom "A" towards "Z" entries. When
he user squeezes edging 504 again, the software ap-

plication stops the scrolling animation. Scrolling func-
ionality is further enhanced by the use of a tilt sensor,

which allows the computer's behavior to mimic conven-
ional rotatable address books If the computer 500 is
ilted away from the 45 degree angle at which someone

might typically hold it, the scrolling rate is increased. In
his application, the closer the computer 500 was tilted
owards the user (as indicated by arrow 506 of Fig. 36),
he faster the scroll rate toward However, it a user

ilted the computer 500 back past the neutral 45 degree
position (as indicated by arrow 506 in Figure 36), the
animation would move backwards with a velocity related
0 the magnitude of tilt. in this way it was possible fora
user to search for items in a long list in a very natural
way, while only using one hand.
[0132] In an alternative mode schematically illustrat-
ed in Figure 37, scrolling speed can be completely con-
trolled by pressure. The greater the squeeze pressure
(arrows 537), the faster the list scrolls. Release of the
applied pressure causes the scrolling to halt. In this al-
ternative user interface strategy application tilt (as indi-
cated by orthogonal tilt arrows 530 and 532) could be
used to change the direction of the scrolling through the
list. allowing a user to search portions of a large two di-
mensional data set (schematically illustrated as a data

plane 520) that is not entirely visible either horizontally
orvertically on display 503. By simply tilting the display
503 of computer 500 as if it were a window through
which the data plane 520 can be viewed, any particular
portion of the data plane (for example, data subset 524)
can be viewed. As will appreciated, in both the foregoing
modes the speed of scrolling, the specific neutral tilt an-
gle, and required pressures to initiate scrolling changes
can be adjusted to fit a particular user.

PORTABLE COMPUTER WITH HANDEDNESS
DETECTION

[0133] Pressure sensors have been added to aug-
ment a conventional keyboard 551 enabled user inter-
face to a hand holdable Windows® CE class computer
550 (ie. a Cassio® Cassiopia®) schematically illustrat-
ed in Figures 38 and 39. In this embodiment, user hand-
edness was determined by using pressure sensors po-
sitioned on a right back-edge and a left back-edge of
computer 550. User studies have found that the differ-
ence in pressure between the right and left side gave a
direct indication of handedness of a user. As respective-
Iy illustrated in Figures 38 and 39, handedness was
used to justify formatted text 554 to the left (Fig. 38) or
right (Fig. 39), thereby allowing more space 555 on dis-
play 553 for an electronic annotation pen to be used to
mark—up the text.
[0134] For both the embodiment of the invention illus-
trated by Figures 35-37, and the foregoing embodiment
illustrated in Figures 38 and 39, material deformation of
a spongy, elastic, or otherwise deformable material
must be measured. Although various techniques can be
used to measure material deformation, including those
based on imaging orfluid volumetric changes, one par-
ticularly uselul technique is based on the use of pres-
sure transducers. Commercially available sensors
measure pressure (indicative of material deformation)
by converting a pressure change to a change in electri-
cal characteristics. For example, inexpensive sensors
that change resistance in response to pressure can be
obtained in a variety of shapes and sizes, including pa-
per thin sensors, and easily bendable sensor strips.
Sensors of this kind can be customized to any particular
shape or form that a gestural Ul might require. The
change in resistance is usually linearly related to pres-
sure, with the sensor generally being placed in a poten-
tial divider network to model the pressure as a change
in potential. For a practical circuit the resulting signal
needs to be amplified, buffered and translated such that
the change in value from minimum pressure to maxi-
mum pressure spans a useful range. The modified sig-
nal can now be fed into an analog to digital converter
(ADC) to produce a digital representation of pressure.
An 8-bit ADC can typically be used for most applications,
however, if greater sensitivity to pressure changes is re-
quired, a higher resolution ADC (e.g 16-bit ADC) can be
used. As will be appreciated, the ADC could be memory
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mapped into the processor's address space as a periph-
eral, or alternatively supplied as a retrofitted pressure
interface to existing computers capable of benefiting
from this system. Since an RS232 connection is an in-
terface that is almost universally available on portable
computers, one strategy is to have the parallel output of
the ADC converted into a serial RS232 frame using a
serializer such as a UART and then level-shiftand buffer

the signal as specified by the RS232 standard. At the
computer end of the serial interface, another level-shift-
er and UART, the output of which is readable by the
processor, performs the serial—to—parallel conversion.
[0135] As described with reference to Figure 40, in re-
alizing a working system a microcontroller 564 (a Sig-
netics 87c752) with an ADC built in to combine many of
he l/O tasks in a single chip can be used in combination

with level shifter 566 (a MAX3223). This approach has
he advantage that intelligent processing of the inputsig-

nal is possible with software. Tilt measurement was pro-
vided by a tilt sensor 567 connected to a buffer/amp 562
0 supply an analog signal to microcontroller 564. The
pressure measurement can also be encoded within a
protocol across the serial link. This particular microcon-
roller 564 has five ADC inputs, but by making use of

eight digital control lines, it is possible to use only one
ADC input and one buffer amplifier 561, to measure up
0 eight pressure points with pressure sensors 565. This
's achieved by using the control lines to select only one
sensor at a time and take a reading for each using a
single input to the ADC. After eight sensors have been
selected, eight readings are acquired in memory. The
design is practical becausethe microcontroller can take
measurements and make analog to digital conversions
at a rate far higher than is needed to communicate with
a host computer 569.
[0136] For scrolling or handedness based software
applications, 16 levels were determined to be adequate
for representing a pressure measurement. in order to
have a high data throughput to the host computer 569,
each measurement was encoded in one byte of an
RS232 frame such that the four lowest bits were the

pressure representation and the highest four bits were
the sensor ID. Each frame of the RS232 data was there-

fore completely self contained. Of course any protocol
that limits itselfto a specific number of devices in its ad-
dress space will eventually have the problem that some-
day applications might be designed that need to refer-
ence far more devices than are supported. The solution
used in this protocol is to resewe the sensor ID number
15 as a special value that can extend the semantics of
the encoding to include an arbitrary number of bytes rep-
resenting a sensor or value. For the described software
applications, the commonly used H8232 frame format
(1 start, 8 data no parity, 1 stop bit at a baud rate of 9600)
was chosen.

[0137] In operation the host computer 569 deter-
mined handedness by utilizing information about the
current pressure exerted on two subregions — one, on

the back of the device, occupying roughly the left half,
and the other, also on the back of the device, occupying
the right half. The current pressure values were convert-
ed from analog to digital form, such that a digital value
of 0 (zero) represents no pressure, and a digital value
of, for example, 15 represents maximum pressure. The
detection circuitry then proceeds:

if (left_sensor is high AND right_sensor is high) then
conclude that the user is gripping the device

with both hands

else if (left,sensor is high AND right,sensor is low)
then

conclude that the user is gripping the device
with the left hand

only

else if (left_sensor is low AND right_sensor is high)
then

conclude that the user is gripping the device
with the right hand

only

else if (left_sensor is low AND right_sensor is low)
then

conclude that the user is gripping the device
with neither hand

Also, to optimize communication, pressure values are
only sent when they change. In order to account forjitter
and error in the pressure sensors, a sensor is only con-
sidered 'high' if its value is higher than some minimum
threshold [eg '2‘ on the 0 to 15 range).

SCANNER/PFllNTEFl/COP|EFl SUPPORTING EDGE
DEFOHMABLE DISPLAY

[0138] A scanner/printer/copier device 570 is sche-
malically illustrated in Figure 41. As seen in Figure 41
(and in more detail in Figure 42) the device 570 supports
a display 574 having a deformable edge 572, with the
combination roughly shaped like a piece of paper. In op-
eration, a user can place a written document in the de-
vice 570 for scanning. An electronic version of the
scanned document is displayed (i.e. as text 575 in Fig-
ure 42) on the display 574. By outwardly pulling the de-
formable edge 572 as indicated by arrow 577. a user
can instruct the device 570 to resize the document be-

fore printing or copying. Pinching opposing sides of the
deformable edge 572 (arrows 578) can further instruct
the device 570 to print double sided copies. As will be
appreciated, various other morphemes can be used to
provide a simple interface for interacting with device
570.
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TlLEABLE AND STACKABLE PORTABLE DISPLAYS

[0139] Multiple autonomous display tiles having an
onboard display controller and at least one surface con-
sisting substantially of a conventional display are partic-
ularly useful for the practice of various aspects of the
present invention. Such tiles can be interconnected in
response to various morphemes such as TOUCH,
FLICK, RELATlVELY ALlGN, or WHACK, or even can
be operated without substantial user mediated morphe-
mic input in certain situations.
[0140] Advantageously, tile positioning can be used
as an interface specifier in and of itself. For example,
each display tile can contain a video segment in inde-
pendent memory. Sh uffling or reorganizing the tiles can
allow users to physically manipulate the sequence of
video segments to affect a physically manipulatable vid-
eo editing system. Using the card analogy, tiles can be
used to re-sequence documents, pages within a docu-
ment, audio annotations, voice mail, or other temporal
media contained within the tiles. The resultant sequence
can then be played as a whole by using the tiled struc-
ture as a unit.

[0141] For purposes of the present invention, display
tile array configurations can be categorized as lollows.
[0142] Close-packed display tile array 600 (Figure 43)
in which tiles 602 are arranged to span a surface 610 in
closely abutting, but not overlapping relationship, such
that the continuous display area is maximized (i e.
seamlessly). As Will be appreciated, the tiles could
themselves form a freestanding continuous surface, or
they could be disposed on atable or other suitable sup-
port. Each of the tiles 602 supports a display 604 sized
to substantially cover a front surface of each tile 602. In
certain embodiments, a back surface of each tile 602

can also support a display. Advantageously, this would
allow for creation of free standing displays with images
visible on the front and back. The surface 610 can be a

plane, a sphere, or any arbitrary shape that permits til-
ing.
[0143] Loose-packed display tile array 620 (each tile
622 having a display 624 as seen in Figure 44) in which
lies 622 are slotted into a lattice pattern (indicated by

dotted lines 625). Each tile can be considered to be sit-
uated in a regular bounded lattice slot (namely, the lat-
ice slot that contains a defined center of each of the

iles) within the lattice where the dimensions of the
bounded slot are no more than afewtimes the maximum

dimension of the tile, and there is no more than one tile

‘n any slot. Within the lattice regions any of the tiles can
be positioned arbitratrily and still retain the same inter-
relationship with the group. It is still possible for tiles to
ouch one another at the boundaries of two or more lat-

ice slots, however, this is not a requirement.
[0144] Free-format display tiles 630 (each tile 632
having a display 634 as seen in Figure 45) are similar
0 loose-packed display tiles 620 where the size and
shape ofthe lattice slots may varyfreely (e.g. the dimen-

sion of a lattice slot may be many times the maximum
dimension of any of the participating tiles). The only con-
straint on the arrangement is that there must be no am-
biguous relationships about the relative connectivity of
the each of the tiles 632. That is to say, a tile that is to
display the next piece of information to one side of an-
other tile must be unique and not be confused with the
task of another tile in the tiling lattice.
[0145] 3D display tiles (packable displaytiles) are cre-
ated by extending the three foregoing display tile cate-
gories. However for close packed tiling of display tiles,
packed devices in the center of a 3D structure would not
be available as the user interface. This may not matter
as the surface of the 3D shape will expose a area that
will have unique affordances for some classes of appli-
cation. For instance, cubic tiles packed into the shape
of a large cube can display, using the six faces of the
larger cube, the various projections that could be ren-
dered by viewing a 3D CAD drawing from each degree
of freedom.

[0146] As will be appreciated, display tiles need not
be recti-linear but can be hexagonal, circular, or of arbi-
trary shape and size. The size of tiles need not be con-
stant for all tiles within a larger structure. Tiles need not
be aligned but may require proximity to indicate adjoin-
ing points or edges.
[0147] Tiles need not be in physical contact to define
they are joined in a group activity but instead this may
be a programmed function. The connectivity can also
be discovered through a radio network from a coordi-
nating server or from a distributed algorithm that draws
in as many computers as necessary foratask, using the
wireless network to negotiate the resources it needs.
The tiled computers may also be connected by wired
networking systems, although in cases where the topol-
ogy might need to rapidly change, this is not as desirable
as a wireless system. An example of a wired networking
system of this type is a system that uses the internet to
include many computers in a single task, one in which
each computer knows its relative position even though
they may be separated by rooms or in the extreme cases
buildings, cities or countries. However, in general the
most useful case of display tiling is when the tiles are
proximate enough that they can all be viewed by one
person to create a display medium whereby the viewing
experience is an enhancement over using a single dis-
play. Accordingly, tiles can operate as either a single
larger contiguous structure or they can retain individual
properties and independent functions or a combination
of both. (e.g., jumbo-tron like function. 12x12 small dis-
plays as used in a TV studio, or picture in-picture fea-
tures found in commercial TVs or editing suites).
[0148] Depending on the type of packing, various
schemes can be used to allow for permanent, intermit-
tent, or even one-tirne communication between display
tiles For example, close packed tiling can make use of
wired connectivity between computers or could use a
variety of wireless or optical communication technolo-
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gies. in the case of wired connectivity, edge mounted
conventional plug and socket connectors may be used
to create a rigid tiled array. Plug and socket systems
lend themselves to parallel connections for bulk and
high-speed data transfer. They also provide a conven-
ient method of power distribution, which can allow for
one of the tiles providing a power source that supports
the rest of the array. A plug and socket connection be-
tween tiled computers 692 in atiled computer array 890
(with both data and power transfer shown) is schemat-
ically illustrated by lines 695 in Figure 48.
[0149] The exact design and locations of electrical
connectors depends on the intended use, and subse-
quently, the shape of tile components For applications
where large seams between displays are acceptable,
simple rigid connectors could be attached to the center
of each edge, providing connectivity to all the surround-
ing tiles. Other applications might require a more com-
plex design. For example, applications which require
high-quality information display on a seamless array
surface (i.e. tiled blueprints), might employ spring-|oad-
ed contacts on the four edge connectors. The spring
mechanism allows all array connections to be made be-
low the display surface, while tiles can still be inserted
and removed from the interior of the array. Removal of
tiles could be triggered by some host signal which actu-
ates a release of the spring and pops the tile out of the
array.

[0150] Serial connectivity can also be used in a close
packed arrangement such as that illustrated in Figure
43. it has the advantage that fewer connections have to
be made and in practice it might be more reliable. How-
ever the net bandwidth between tiles will be less than a

parallel system. Serial communication lends itselfto ep-
ical and wireless systems thus removing the need for

any physical connections. For optical technologies
alignment of the transmitter and receiver is still impor-
ant although the clever use of light pipes and lens cap-
ure techniques can introduce more flexibility. Wireless

systems can use many different bands of the EM spec-
rum (kHz, MHz, GHz), utilizing a variety of modulation
echniques (amplitude modulated, frequency modulat-

ed, orthose based on code division multiple access) and
operate at a range of transmitter powers. There is no
onger a need for direct alignment if the system is de-
signed with suitable communication tolerances. The
ransmitter range plays a crucial part in the design. If
here is only enough power in an emitted signal to be

picked up within a few millimeters of a tile edge, then
he signals will be isolated. the topology will be defined

by the physical connectivity and the complexity of de-
signing the system to avoid interference from neighbor-
ng signal sources Will be minimized. However, an alter-
native design is to use more powerful radios. In this case
all tiles will be able to contact all other tiles and inter-tile

connectivity needs to be defined by another parameter.
Signal strength can be used or, more deliberately, infor-
mation that relates the ID of a tile to a spatial map (per-

haps held in one master tile) describing the position of
all tiles in the tile array. In this system it is also necessary
to minimize inter-tile interference. For digital packet-da-
ta systems that operate at the same frequency. carrier
sense multiple access (CSMA-CD or CSMA-CA) sys-
tems are well known techniques to solve this problem
Other solutions involve tiles using different frequencies,
with frequencies reused depending on the power of the
transmitters. This is the technique used by traditional
cellular telephones. Yet another approach is to use
Code Division Multiple Access (CDMA) that relies on the
overlaying of signals in the same region of the EM spec-
trum, a technique known as spread spectrum modula-
tion

[0151] For loose packed display tiles, the wireless
techniques described above in connection with close
packed tiling generally become essential to the imple-
mentation. However, a special case of loose packing ex-
ists in which each edge of a tile does make contact with
every other surrounding tile, except that it may only be
a single point of contact and not at a accurately defined
place. A wired version of this system can be built in
which the entire edge of each tile is a serial connection
including one of the two vertices that define the edge.
Communication in each direction can be achieved by a
variety of commercially available techniques, including
use of a one-wire interface (plus a ground) for bidirection
communication between tags and a reader. Note that
the ground connection for a tile arrangement can be de-
rived by sharing a common ground connection through
the surface the tiles are laid out on. For example, the
surface could be made of a metal sheet. The system
may befurther enhanced by ensuring that the edge con-
tact is made of a magnetic material and the vertices
have a magnet embedded in the end. Such an arrange-
ment ensures that there will be a good electrical contact
between the transmitter and the receiver.

[0152] The receiver can also derive power from an
electrically transmitted signal by bridge-rectifying it and
storing the collected charge in a capacitor for use by its
own electronics. Thus, power distribution can also be
included in a one—wire interface. In this wayflexible con-
nectivity can be achieved to support the rapid and con-
venient rearrangement of tiles in which only the mini-
mum amount of care needs to be taken in setting up
connectivity.
[0153] Loosely packed tile displays such as illustrated
in Figure 45 may require that the display surfaces use
a best effort algorithm to present a unified display with
all the sections of the displayed image bearing the cor-
rect spatial arrangement to each other even though, in
the case of rectangular tiles, they might not be regis-
tered vertically or horizontally and have an offset angle
relative to each other. In orderto implement the desired
tile display algorithm, not only is the relative arrange-
ment of tiles important but the exact offset (distance and
angle) from each other is also important. There are sev-
eral methods that are suitable for automatically deter-
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mining offsets between loosely packed tiles. For exam-
ple, as illustrated with respect to Figure 46 (showing
communicating tiles 652 and 654, with respective dis-
plays 651 and 653), optical encoding 660 along an edge
can be used to identify tile orientation. It is possible to
use a binary coded optical pattern along an edge which
is regular and encodes the distance from a vertex at any
point. A tile that abuts, or is relatively aligned, can read
this pattern using optical sensors 658 and 659 and de-
termine the display offset in the direction of the edge.
Alternatively, as illustrated by Figure 47 (showing com-
municating tiles 672 and 674), it is possible to use radio
based techniques that rely on signal strength triangula-
ion Each vertex 675 or 678 of a tile 672 can contain a

wireless transmitter and a receiver. If these vertices

ransmit a short characteristic wireless signal at well
known times, a nearby tile 674 can use the receivers
situated at its own vertices 680, 681, 682, and 688 to

riangulate the position of each transmitting vertex rela-
ive to them by measuring the relative delay by which
he signal was received. After two of the vertices of the

original transmitting tile 672 have signaled the adjoining
ile 674 can determine its exact position and orientation

within their local region of a tile array. The transmitting
and receiving tiles can now swap roles, with the result
hat both tiles will knowtheir relative position. This proc-
ess can be extended across the tile array.
[0154] Free format tiling differs from |oose—packed til-
ing in that there are no proximity, or regular format, con-
straints. To demonstrate how a free format tiling system
might work, the following example is described. Imagine
a number of laptop computers each fitted with a Global
Positioning System (GPS) and a radio modern. Each
aptop can determine its position (with acceptable error)
and communicate it to all the other laptops by contacting
hem through the radio modem. After some period of
ime the laptops will all know their relative location and

absolute location. if any computers changes its location,
't can update the local neighbors to ensure there is
enough understanding in the array to consider the com-
puters are in a known tiling configuration even though
hey are not close to each other and in fact they may be

‘n different geographic regions. An application that
might use this free format tiling system is one that wish-
es to ensure information is being correctly sent in a uni-
orm and dispersed fashion across a very large area.
:or example, the information that each laptop computer
receives could be instructions to release an amount of

a pesticide used to control an insect that does damage
0 commercial crops. If the pesticide is released in too

high a concentration in any locality, it may be hazardous
0 human health. The tiled approach allows the comput-
ers to roam (e.g in the back of a truck), displaying in-
ormation as to the type and concentration of pesticide
hat is to be released given their current relative prox-

imity.
[0155] Various conventional algorithms can be used
0 support distribution of information between autono-

mous tiled displays. These algorithms assume a system
by which there is a master controller generating data to
be displayed. There is also a large array of tiled com-
puters thatthe system will use to displayvisual data and/
or process information. Each computer in the tiled array
contains a unique ID. It is the lob of the master to split
the data into pieces that each computer can display and
for this information to be packaged along with the ID of
the targetcomputer. The algorithms below describe how
the information travels from the master to a destination

display tile:

Daisy chain routing

[0156] Display tiles are arranged to have a logical
connectivity with each other so that each one onlytrans-
mits information to the next in a predefined line. The
computers are said to be daisy chained to each. Any
information sent to the start of the chain contains an ID

and the first computer in the chain compares it to its own
ID. If it matches, it acts on the data. If not, it sends the

data on to the next computer in the chain until itfinds its
destination.

N-ary routing

[0157] In N-ary routing the path to the destination is
contained in the ID of the device. A simple routing ex-
ample is schematically illustrated with refrence tothe di-
rection arrows 695 in Figure 48, which shows quater-
nary routing in physically connected tileable displays. In
quaternary routing, an array is conceptually arranged as
a quaternary tree with each node having an input and
three outputs. In this system each pair of bits of the ID
contains a routing command. A 0 indicates send the
packet to the first output, a 1 indicates the second out-
put, a 2 indicates the third output, and 3 indicates no
furthertransmission. There is also acountthat gets dec-
remented by each node to tell successive nodes the bit
number that is currently being considered and when the
packet has reached its destination. in this way packets
are forwarded from node to node with a simple choice
at each stage until they reach theirtarget display. As will
be appreciated, it is possible to design N-ary systems
with more than three outputs (a power of two is usually
convenient for implementation (e.g. 4, 8 , 16 ...)).

Flooding

[0158] Flooding has no predefined routing structure.
The computerthat takes the first packet from the master
checks to see if it has the correct ID. If not, the packet
is sent out on all links to which it has not yet sent or
received that packet. The result is a flood of copies of
the packet across the array eventually reaching its des-
tination. The packets must also have a maximum hop
count to ensure they eventually are removed from the
system. The disadvantage of this approach is that many
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more tiles are burdened with the processing of unwant-
ed data than in the previous two schemes which may
impact the overall efficiency of the system.

Hot Potato

[0159] The Hot Potato algorithm is similar to the
Flooding algorithm, except a retransmitted packet is
sent out on only one output that is either chosen ran-
domly or is the least busy. The process stops when the
packet reaches the correct tile. The time that a packet
takes to reach its destination is not deterministic.

Claims

1. A device (10) supporting a manipulatable user in-
terface, the device comprising:

a feedback module (33) for presenting informa-
tion related to a data structure,

a processor (24) for controlling the feedback
module (33) and the data structure, and
a deformable piece (20) including multiple su-
bregions, the deformable piece attached in a
vicinity to the feedback module, with the de-
formable piece contacting at least one sensor
(22) that monitors positional changes within
multiple subregions of the deformable piece
(20), the at least one sensor (22) being con-
nected to the processor (24).

2. A method for inputting information to a device con-
nected to a deformable piece, the method compris-
ing the steps of:

manipulating the deformable piece to provide a
first morpheme inputtothe device, the first mor-
pheme input normally triggering a first default
action by the device,
asynchronously manipulating the deformable
piece to provide a second morpheme input to
the device, with the second morpheme input
converting the normally triggered first default
action to a second action

3. A device supporting a manipulatable user interface,
the device comprising:

a processor (24) and memory (26), and
a deformable piece (20) including multiple su-
bregions, the deformable piece (20) attached
in a vicinity to the processor (24) and memory
(26), with the deformable piece (20) contacting
a sensor mesh (22) that monitors positional
changes within multiple subregions of the de-
formable piece, the sensor mesh (22) being
connected to the processor (24).

4. A device supporting a manipulatable user interface,
the device comprising;

afeedback module (33) for presenting informa-
tion related to a data structure,

a processor (24) for controlling the feedback
module (33) and the data structure, and
a detector (20) for determining handedness of
a user, the detector being connected to the
processor (24) for modifying the displayed data
structure based on handedness of a user.

5. A method for inputting information to a device con-
nected to a deformable piece, the method compris-
ing the steps of:

spatially rotating device to provide a first mor-
pheme input to the device, the first morpheme
input normally triggering a first default action by
the device, and

asynchronously manipulating the deformable
piece to provide a second morpheme input to
the device with the second morpheme input
converting the normally triggered first default
action to a second action.

6. A plurality of tileable devices for transferring data,
comprising:

a first device having a processor and a first
wireless communication module for transfer-

ring data,
a second device having a processor and a sec-
ond wireless communication module for trans-

ferring data,
a third device having a processor and a third
wireless communication module for transferr-

ring data,
wherein the first device is connected in sub-

stantially simultaneous wireless communica-
tion with the second device and the third device

to pass data based on spatial positions of the
respective first device, second device, and third
device.
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Descrbtion

[0001] The present invention relates to a method for
giving notice of an incoming call in a mobile communi-
cation terminal, and more particularly to a method for
giving notice of an incoming cell through various vibra-
tion patterns.
[0002] Conventionaily, as a method for giving notice
of an incoming call, a mobile communication terminal
generates a ring tone, melody, orvibration. in a method
for goneratingthe ring tone andmelody, the mobile com-
munication terminal generates a predetermined audiblc
indication upon receiving the incoming call Moreover,
in a method forgenaraling the vibration, themobi|ecom-
munication tenninai generates the vibration by driving a
vibration motor when the incoming call is received.
[0003] Because the vibration of the mobile communi-
cation terminal does not annoy those around a person
carrying the mobile communication ten'ninai in public
places, for example, a movie theater. the terminals vi-
bration mode is used for giving notice of an incoming
call in the public places. According to a vibration onloll
setting, the mobile communication terminal generates
vibration based on a fixed vibration pattern.
[(1004] As mobilecommunication terminals are widely
used. various supplementary functions are provided to
terminal users. One 0‘ the supplementary functions, a
caller |D service. provides a telephone number of a call-
er to a mobile communication terminal of a called party.
Through the caller ID service. the mobile communica-
tion terminal of the called party can display the ca|lei‘s
telephone number received so that the called party can
identify the caller oi an incoming call. Moreover, the mo-
bile communication terminal can seta sound for partic-
ular incoming call notification so that the sound can be
mapped to a telephone number previously stored by the
user. Th us, the mobile comrnunicationten-riinal can gen-
erate the sound for particular incoming call notification
according to a received telephone number of a caller.
Therefore, the user can identify the caller of the incom-
ing calithroughthemobilecommunication terminal with-
out a special operation.
[D0051 However, when the conventional mobile com-
munication terminal gives notice of the incoming call by
the vibration, a special operation is needed to ridenti1y—
ing the caller because a vibration pattern is fixed. in par-
ticular, a visually handicapped person can never identity
the caller of the incoming call before communicating
with the caller.
[D006j- it is the object of the present invention to pro-
vide a method for giving notice of an incoming call by
providing caller information through various vibration
patterns.

This object is solved by the SUD]!-.‘Ct matters of the
independent claims: Preferred embodiments are de-
fined by the dependent claims.
[0007] in accordance with an aspect of the present in-
vention, the above and other objects are accomplished
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by a method for giving notice of an incoming call in a
mobile communication terminal, comprising the steps
of: a) configuring and storing a plurality of vibration pat-
terns according to a user's input, the vibration patterns
being made up of infonnation associated with time pe-
riods for which vibration generation is maintained, time
periods for which vibration generation stops, and inten-
sity of vibration for each time period; b) setting a vibra-
tion pattern of the stored vibration patterns for _a partic-
ular telephone number of previously stored telephone
numbers in a particular incoming call notification mode,
and c) when an incoming call is receivcd from a caller,
generating vibration based on the set vibration pattern
if the callers telephone number matches the particular
telephone number
[0008] The above features and other advantages of
the present invention will be more clearly understood
from the ioiiowing detailed description taken in conjunc-
tion with the accompanying drawings, in which:

Fig. i is a block diagram illustrating a configuration
of a mobile communication terminal in accordance
with the present invention;
Fig. 2 is a flow chart illustrating a procedure of con-
figuring a vibration pattern in accordance with an
embodiment of the present invention;
Fig. 3 is a flow chart illustrating a procedure of set-
ting a configured vibration pattern in accordance
with an embodiment ofthe present invention;
Fig. 4 is a flow chart illustrating a procedure ot set-
ting a particular vibration pattern in accordance with
an embodiment of the present invention;
Fig. 5 is a flow chartillustrating a procedure ofgiving
notice of an incoming call in accordance with an em-
bodiment ol the present invention; and
Fig. 6 is a view illustrating vibration pattern graphs
in accordance with an embodiment of the present
invention.

[0009] Preferred embodiments of tho present inven-
tion will be described in detail herein below with refer-
ence to the annexed drawings. In the following descrip-
tion, detailed descriptions of known functions and con-
figurations incorporated herein will be omitted when it
may make the subject matter of the present nvention
rather unclear.
[0010] A configuration of a mobile communication ter-
minai to which the present is applied will be described
with reterence to Fig. 1. Fig. 1 is a block diagram illus-
trating a configuration of a mobile commu nication termi-
nal to which the present invention is applied, As illus-
trated in Fig. 1. the mobile communication terminal in-
cludes a controller 10. a vibration driver 20, a vibrator
30, a memory 40, a key input module 50, a display mod-
uie 60, and a RF (Radio Frequency) module 70.
[0011] The controller 10 carries out an entire control
operation ofthe mobile communication terminal. Under
control of the controller 10, the HF module 70 carries
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outtransmission and reception of voice data and control
data, the display module 60 displays various messages;
and the vibration driver 20 drives the vibrator 30 so that
vibration can be generated. When the vibration is gen-
erated in response to an incoming call in accordance
with the present invention, intensity of the vibration var-
ies with time for which vibration is generated. The con-
troller 10 controls voltage applied to the vibration driver
20 according to a vibration pattern stored in the memory
40. The vibration driver 20 drives the vibrator 30 on the
basis of magnitude of the applied voltage so that the in-
tcnsity of the vibration can be adjusted.
[0012] The key input module 60 includes a plurality or
numeric keys and function keys and outputs key input
data corresponding to a key pressed by the user. in ac-
cordance with the present invention, the key input mod-
ule 60 includes an intensity adjustment key 51 and a
time adjustment key 53, When avibration pattern is con-
figured. a function of adjusting intensity of vibration is
allocated to the intensity adjustment key 51 and a func-
tion of adjustin g a time period for which vibration gener-
ation is maintained and a time period for which vibration
generation stops is allocated to the time adjustment key
53. in accordance with the present invention, numeric
keys or direction keys can be employed as the intensity
adjustment key 51 and the time adjustment key 53. in
accordance with the embodiment of the present inven-
tion, volume adjustment keys positioned on a left side
of the mobile communication terminal can be allocated
as keys having a function of adjusting the intensity for
vibration, and left and right direction ieys can beallocat-
ed as keys having a function of adjusting each time pe-
riod.

[0013] The memory 40 stores program data neces-
sary ior controlling an operation of the mobile commu-
nication terminai and stores data generated while the
mobile communication terminal is controlled. in accord-
ance with the present invention. the memory 40 addi-
tionallystores program datafor a "vibration mode menu"
and a plurality ofvibration pattoms. Moreover, themem—
ory 40 stores a list of telephone numbers. Through the
vibration mode menu, various vibration patterns can be
configured according to the users selection. Some ot
the configured vibration patterns can be set in a basic
incoming call notification modc.
[D014] Aitematively, a particular telephone number
can be mapped to a particuiarvibrarion pattern set in a
particular incoming call notification mode. and the vibra-
tion oi‘ a corresponding vibration pattern can be gener-
ated according to a received telephone number of a call-
er when the mobile communication terminal receives an
incoming call. The vibration mode menu as described
above includes a vibration pattern configuration option
and avibration pattern setting sub-rnenu in accordance
with the embodiment of the present invention. The vi-
bration pattern is configured as a first vibration pattern
graph 3 and a second vibration pattern graph 5 as illus-
trated in Fig. 6. The first and second vibration pattern
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graphs 3 and 5 show the generation of vibration and the
intensity of vibration, varying with time.
[0015] The controller 10 ofthe mobile communication
terminal configures and stores the various vibration pat-
terns in response to the users selection. The controller
10 can set avibration pattern of the stored vibration pat-
terns in the basic incoming call notification mode. Aller-
natively, a particular telephone number can be mapped
to a particular vibration pattern set in the particular in-
coming call notification mode, andthe vibration of acor-
responding vibration pattern can be generated accord-
ing to a rcccived telephone numberof acallerwhen the
mobile communication temtinal receives an incoming_
call. This procedure will be described with reference to
Figs. 2 to 6. .
[0016] First, a procedure of configuring a vibration
pattern will be described with reference to Figs. 2 and
6. Fig. 2 is a flow chart illustrating a procedure of con-
figuring a vibration pattern in accordance with an em-
bodiment of the present invention, and Fig. 6 is a view
illustrating vibration pattern graphs in accordance with
an embodiment of the present invention. Referring to
Fig. 2, the controller 10 recognizes that a user has se-
lected a vibration pattern configuration option in step
101. in step 103, the controller 1 U switches on operating
mode to a vibration pattern configuration mode. In step
105, thc controller 1 U commands the display module 60
to display an initialscreen image 1 for a vibration pattern
configuration graph as illustrated in Fig. 6. The initial
screen image 1 for a vibration pattern configuration
graph is a screen image for visualy showing a vibration
pattern to be configured by the user. The vibration pat-
tern configuration graph lncludes a time axis T and an
intensity axis 5. The time axis T shows time periods for
which vibration generation is maintained and time peri-
ods for which vibration generation stops. A time unit "t"
of the time axis T depends upon mechanical character-
istics of a vibration motor, a minimum time unit of a timer
or an operating system of the mobilecommunication ter-
minal, etc. An intensity unit "s" of the intensity axis S
depends upon intensity of vibration capable of being
recognized by the user.
[0017] After the controller 10 commands the display
module 60 to display the initial screen image 1. the con-
troller 10 configures a vibration pattern as the vibration
pattern graph shown in Fig. 6 according to the intensity
adjustment key 51 and the time adjustment key 53 in-
putted bythe userand then commands the display mod-
ule 80 to display a graph of the configured vibration pat-
tern. For example, through the intensity adjustment key
51 and the time adjustment key 53, the user sets a first
time period of ''it'' and first intensity of ''is'' of vibration
to be generated torthe first time period of "1t". The user
then sets a second time period of "lt" after the first time
period and second intensity of "es" of vibration to be
generated for the second time period of "1t". The user
then sets athird time period of "2t" after the second time
period and third intensity of "45" of vibration to bc gen-
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erated lorthethird time period of "2t". The user then sets
a fourth time period of "At" afterthethird timeperiod and
fourth intensity of "3 s" of vibration to be generated for
the fourth time period of "4t". The userthen sets a fifth
time period of "21" after the fourth time period and fifth
intensity of "1s“ of vibration to be generated for the filth
time period of "2t". If the usercan input the vibration pat-
tern in the mobile communication terminal by manipu-
latirg the keys as described above, the controller 1 0 of
the mobile communication terminal sequentially config-
ures the vibration pattern according to input keys and
then commands the display module so to display a vi-
bration pattern graph as the iirstvibrafjon pattern graph
3 shown in Fig. 6. The user can arbitrarily configure the
vibration pattern and configure the vibration pattern as
the second vibration pattern graph 5 shown in Fig. 6 As
described above, the vibration pattern graph is dis-
played so that the user can configure the vibration pat-
tern.

[0018] Returning to Fig. 2, the controller 10 deter-
mines in step 107 whether a key for vibration pattern
configuration completion is input and then proceeds to
step 109 if the key for vibration pattern configuration
completion is input. Otherwise, the controller 10 contin-
ues to configure the vibration pattern in the above step
105. In step 109, the controller 10 stores the configured
vibration pattern and then registers it to a list of vibration
patterns. At this time, a storage format of vibration pat-
terns stored in the memory 40 is as follows.

{(Time Period, Vibration lntensity)]
[0019] A storage format of the second vibration pat-
tern graph shown in Fig 6 is as follows

{(1l1)?{]l5)l (3.4)- (3i2)!(2to)!(a!3)}
[0020] A procedure of setting the stored vibration pat-
terns in an incoming call notification mode will be de-
scribed with reference to Figs. 3 and 4. Fig. 3 is afloiw
chart illustrating a procedure of setting a configured vi-
bration pattern in accordance with an embodiment of the
present invention, and Fig. 4 is a flow chart illustrating
a procedure of setting a particular vibration pattern in
accordance With an embodiment of the present inven-
tion.

[0021] Referring to Fig, 3, in step 201 a vibration pat-
tern setting sub-menu is selected by the user. In step
203, the controller to switches an operating mode to a
vibration patlern setting mode and then commands the
display module 60 to display a basic vibration pattern
setting option and a particular vibration pattern setting
option contained in the vibration pattern setting sub-
menu. The basic vibration pattern setting option is for
giving notice of an incoming call on the basis of a basic
vibration pattern in the basic incoming call notification
mode when the mobile communication terminal re-
ceives the incoming call.The particular vibration pattern
setting option is for giving notice of an incoming call on
the basis of a particular vibration pattern mapped to a
particular caller telephone number in the particular in-
coming call notification mode when the mobile commu-
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nication terminal receives the incoming call.
[0022] In step 205, the controller 10 determines
whetherthe user selects the basic vibration pattern set-
ting option. The controller 10 proceeds to step 207 if the
user selects the basic vibration pattern setting option.
Otherwise, the controller 10 proceeds to step 209. in
step 207: the controller 10 sets, in the basic incoming
call notification mode, a vibration pattern of the vibration
patterns previously registered according to the user's
selection

[0023] if, in step 205, the user has selected the par-
ticular vibration pattern setting option, ie., if the user
does not selectthe basic vibration pattern setting option
the controller 10 sets, in the particularincoming call no-
tification mode, a vibration pattern of the vibration pat-
terns previously registered for a particular caller tele-
phone number according to the user's selection in step
209

[0024] A procedure of setting a particular vibration
pattern for a particular telephone number in the partic-
ular incoming call notification mode in the above step
209 will be described in detail with reference to Fig. 4.
Referring to Fig. 4, the controller 10 switches an oper-
ating mode to the particular vibration pattern setting
mode, if the user selects the particular vibration pattern
setting option at the above step 205 of Fig. 3. The con-
troller t0 commands the display module 50to display a
list of telephone numbers previously registered at step
301. The controller 10 recognizes a telephone number
selected by the userat the above step 303 and then pro-
ceeds to step 305. In step 305. the controller 10 com-
mands the display module 60 to display a list of regis-
tered vibration patterns. in step 307, the controller 10
recognizes a vibration pattern selected by the user. in
step 309, the controller 10 sets or maps the vibration
pattern selected in the above step 307 and the tele-
phone numberselected in the above step 303 in the par-
ticular incoming call notification rrode.
[0025] Hereinafter, a description will be given of an
operation of the controller to when the incoming call is
received after an incoming call notification mode is set
through the above—described procedure with reference
to Fig. 5. Fig. 5 is a flow chart illustrating a procedure of
giving notice of an incoming call in accordance with an
embodiment of the present invention. After an incoming
call is received in step 401, the controller 10 proceeds
to step 403. in step 403. the controller 10 determines
whether an operating mode of the mobile communica-
tion terminai is currently a vibration mode. if the operat-
ing mode of the mobile communication terminal is cur-
rently the vibration mode, the controller 1 0 proceeds to
stea 405. if the operating mode of the mobile communi-
cation terminal is not currently the vibration mode. the
controller 10 proceeds to step 41?. In step 417. the con-
troller 10 gives notice of the incoming call according to
another operating mode set by the user
[0026] in step 405, the controller 10 determines
whether the incoming call notification mode is a basic
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incoming call notification mode. It the basic incoming
call notification mode is set, the controller 10 proceeds
to step 401'. If the basic incoming call notification mode
is notset, the controller 1 0 proceeds to step 415: In step
415, the controller 10 controls the vibrator 30 through
the vibration driverzo so that the vibrator 30 can gen-
eratevibration based on the setvibration pattern forpre—
determined time periods untllthe user inputs a response
to the vibration.
[0027] On the other hand, the controller 10 deter-
mines in the above step 407 whether the incoming call
notification mode is aparticular incoming call notification
mode. If the particular incoming call notice is se:, the
controller 10 proceeds.to step 409. It the particular in-
coming call notice is not set, the controller 10 proceeds
to step 413. in step 413, the controller 10 controls the
vibrator 30 through the vibration driver 20 so that the
vibrator 30 can generate general vibration for a prede-
termined period of time until the user gives a response
to the vibration.
[0028] In step 409, the controller 10 determines
whether a telephone number of an incoming call match-
es a telephone number mapped to a particular vibration
pattern IT a callers telephone number of an incoming
call matches atelephone numbermappedto aparticular
vibration pattern, the controller 10 proceeds to step 411 .
Ila calier's telephone number of an incoming call does
not match a telephone number mapped to a particular
vibration pattern, the controller 1 D proceeds to step 413.
In step 411, the controller 10 controls the vibrator 30
through the vibration driver 20 so that the vibrator 30
can generate vibration based on the particular vibration
pattern mappedto the caller's telephone numbcrfor pre-
determined time periods untllthe user inputs a response
to the vibration
[0029] As is apparent from the description above, the
present invention p'ovides a method forgiving notice of
an incoming call by generating vibrations of different vi-
bration patterns based on a caller's telephone number
when the mobile communication terminal receives the
incoming call. 7
[0030] Although preferred embodiments of the
present invention have been disclosed for illustrative
purposes, those skilled in the artwill appreciate that var-
ious modilications, additions. and substitutions are pos-
sible, withoutdeparting from the scope of the invention.
Therefore, the present invention is not limited to the
above-described embodiments. but the present inven-
tion is defined by theclaims, which folloiwalong with their
full scope of equivalents.

Claims

1. A method for giving notice of an incoming call in a
mobile communication terminal, comprising the
steps of:

setting a vibration pattem in an incoming call
notification mode; and
when an incoming call is received, generating
vibration based on the set vibration pattern.

The method as set forth in claim 1, wherein the vi-
bration pattem is set for a particular telephone
number of previously stored telephone numbers in
a particular incoming call notification mode.

The method as set forth in claim 1 or 2, wherein the
incoming call is received from a caller.

The method as set tnrth in claim 2 or 3, wherein the
vibration is generated based on the set vibration
pattern if a telephone number of the incoming call
matches the particular telephone number

The method as described in one of claims 1 to 4.
further comprising configuring and storing a plural-
ity of vibration patterns according to a users input,
the plurality of vibration patterns including informa-
tion associated with time periods lorwhich vibration
generation is maintained, time periods lorwhich vi-
bration generalion stops, and intensity of vibration
for each time period.

The method as set forth in claim 5, wherein the plu-
rality of vibration patterns are configured by inputs
of an intensity adjustment key and a time adjust-
ment key from a user.

The method as set forth in claim 6, wherein the in»
tensity adjustment key and the time adjustment key
are volume adjustment keys of the mobile commu»
nication ten-ninal.

The method as set forth in claim 5 or 6, wherein the
configuring and storing the pturality olvibration pat
terns according to a users input comprises the
steps of:

displaying a graph corresponding to inf0m1a~
tion associated with time periods for which vi-
bration generation is maintained, time periods
tor which vibration generation stops, and inten-
sity of vibration for each time period, in re-
sponse to the inputs of the intensity adjustment
key and the time adjustment key lromthe user:
and
storing a vibration pattern based on the dis»
played graph in response to a configuration
completion command from the user,

The method as set forth in one of claims 5, 6 or 8,
wherein the plurality of vibration patterns are dis-
played in form of a graph according to a user's re-
quest.
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10. The method as set forth in one of claims 5, 6. 8 or
9, wherein the plurality of vibration patterns are dis-
played in text forrr according to a users request.

11. A mobile communication terminal adapted to oper-
ate according lo one of c\aims1 to 10.
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Description

[0001] The present invention relates generally to elec-
tronic devices. More particularly, the present invention
relates to an electronic device having a display having
both input and output functionality.
[0002] There existtoday manytypes ofconsumerelec—
tronic devices, each of which utilizes some sort of user
interface. The user interface typically includes an output
device in the form of a fixed display, such as an Liquid
Crystal Display (LCD), and one or more input devices,
which can be mechanically actuated as for example,
switches, buttons, Keys, dials, joysticks, navigation pads,
or electrically activated as for example touch pads and
touch screens. The display is typically configured to
present visual information such as text and graphics, and
the input devices are typically configured perform oper-
ations such as issuing commands, making selections or
moving a cursor or selector in the consumer electronic
device. Each of these well known devices has consider-

ations such as size and shape limitations, costs, func-
tionality, complexity, etc. that must be taken into account
when designing the consumer electronic device. In most
cases, the user interface is positioned on the front face
of the electronic device for easy viewing of the display
and easy manipulation of the input devices.
[0003] Figs. 1A-1 F are diagrams of various handheld
electronic devices includingforexample atelephone 10A
(Fig. 1A), a PDA 10B (Fig. 1B), a media player 1 DC (Fig.
1C), a remote control 10D (Fig. 1D), a camera 1 OE (Fig.
1E), and a GPS module 10F (Fig. 1F). Figs 1G—1H, on
the other hand, are diagrams of other types of electronic
devices including for example a laptop computer 10G
(Fig. 1G), astereo 10H (Fig. 1H), and afax machine 10l
(Fig. 1|). In each of these devices 10, a display 12 is
secured inside the housing of the device 10. The display
12 can be seen through an opening in the housing, and
is typically positioned in a first region of the electronic
device 10. One or more input devices 14 are typically
positioned in asecond region of the electronic device 10
next to the display 12 (excluding touch screens, which
are positioned over the display).
[0004] To elaborate, the telephone 10A typically in-
cludes a display 12 such as a character or graphical dis-
play, and input devices 14such as a number pad and in
some cases a navigation pad. The FDA 10B typically
includes a display 12 such as a graphical display, and
input devices 14 such as a touch screen and buttons.
The mediap|ayer10ctypicallyincludesadisp|ay12such
as a character or graphic display, and input devices 14
such as buttons or wheels. The iPod brand media player
manufactured by Apple Computer, Inc. of Cupertino, CA
is one example of a media player that includes both a
display and input devices disposed next to the display.
(iPod is a trade mark of Apple Computer, Inc. which is
registered in some countries.) The remote control 10D
lypically includes an input device 14 such as a keypad
and may or may not have a character display 12. The

camera 10E typically includes a display 12 such as a
graphic display and input devices 14 such as buttons.
The GPS module 10Ftypica||y includes a display 12 such
as graphic display and input devices 14 such as buttons,
and in some cases a navigation pad. The laptop computer
10G typically includes a display 12 such as a graphic
display, and input devices 14 such as a keyboard, a
touchpad and in some cases ajoystick. The iBook brand
notebook computer manufactured by Apple Computer,
Inc. of Cupertino, CA is one example of a laptop computer
that includes both a display and input devices disposed
next to the display as for example in a base. (iBook is a
trade mark of Apple Computer Inc which is registered in
some countries.) The stereo 10H typically includes a dis-
play 12 such as a character display, and input devices
such as buttons and dials. The fax machine 10| typically
includes a display 12 such as a character display, and
input devices 14 such as a number pad and one or more
buttons.

[0005] Although the user interface arrangements de-
scribed above work particularly well, improved user in-
terface devices, particularly ones that can reduce the
amount of real estate required and/or ones that can re-
duce oreliminate input devices, are desired. By reducing
or eliminating the input devices, the display of the elec-
tronic device can be maximized within the user interface

portion of the electronic device, or alternatively the elec-
tronic device can be minimized to the size of the display.
[0006] The invention relates, in one aspect, to an inte-
gral input/outp ut device. The integral input/output device
includes a display that moves relative to a frame. The
integral input/output device also includes a movement
detection mechanism configured to generate signals
when the display is moved. The signals are indicative of
at least one predetermined movement of the display.
[0007] The invention relates, in another aspect, to an
electronic device having a housing and a display device.
The improvement includes constraining the display de-
vice within the housing while permitting a least one com-
ponent of the display device to be moved within the hous-
ing so as to signal at least one user input.
[0008] The invention relates, in another aspect, to a
hand held electronic device. The hand held electronic

device includes a housing enclosing operational compo-
nents ofthe hand held electronic device. The hand held

electronic device also includes a display actuator dis-
posed at a surface of the housing. The display actuator
includes at least a display device and a detection mech-
anism. The display device is configured to present visual
information within a viewing area of the housing. The
display device also has a movable component that
moves relative to the housing. The detection mechanism
is configured to generate signals when the movable com-
ponent is moved relative to the housing.
[0009] The invention relates, in another aspect, to a
method for receiving a user input. The method is imple-
mented on an electronic device having a display. The
method includes displaying a graphical user interface on
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the display. The method also includes generating one or
more input signals when the display is moved. The input
signals are used to provide user input to the electronic
device.

[0010] The invention relates, in another aspect, to an
electronic device. The electronic device includes a hous-

ing. The electronic device also includes a movable dis-
play apparatus constrained within the housing, wherein
physically moving the movable display apparatus within
the housing operates to signal at least one user input.
[0011] Embodiments of the invention may will now be
described in detail, by way of example only, with refer-
ence to the accompanying drawings, in which:

Figs. 1A-1| are diagrams of various electronic devic-
es.

Fig. 2 is a side elevation view, in cross section, of a
display actuator, in accordance with one embodi-
ment of the present invention.
Figs. 3A and 3B are side elevation views, in cross
section, of a push display button, in accordance with
one embodiment of the present invention.
Figs. 4A and 4B are side elevation views, in cross
section, of a sliding display switch, in accordance
with one embodiment of the present invention.
Figs. 5A — 5C are side elevation views, in cross sec-
tion, of a clickable display button, in accordance with
one embodiment of the present invention.
Figs. 6A and 6B are side elevation views, in cross
section, of a display dial, in accordance with one em-
bodiment of the present invention.
Figs. 7A and 7B, are side elevation views, in cross
section, of a display actuator with a touch screen, in
accordance with one embodiment of the present in-
vention.

Fig. Sis a simplified perspective diagram of an elec-
tronic device, in accordance with one embodiment
of the present invention.
Fig. 9 is a side elevation view, in cross section, of an
electronic device, in accordance with one embodi-
ment of the present invention.
Figs. 1 OA-1 OD are side elevation views, in cross sec-
tion, of the electronic device shown in Fig. 9, in ac-
cordance with one embodimentofthe presentinven—
tion.

Figs. 11A and 1 1B are side elevation views, in cross
section, of an electronic device, in accordance with
an alternate embodiment of the present invention.
Fig. 12 is diagram of an electronic device, in accord-
ance with an alternate embodiment of the present
invention.

Fig. 13 is a diagram of an electronic device, in ac-
cordance with an alternate embodiment of the

present invention.
Fig. 14 is a perspective diagram of an electronic de-
vice, in accordance with one embodiment of the

present invention.
Fig. 15A is a side elevation view, in cross section, of

an electronic device, in accordance with one embod-
iment of the present invention.
Fig. 15B is a top view, in cross section, of the elec-
tronic device shown in Fig. 15A, in accordance with
one embodiment of the present invention.
Figs. 16A and 16B are side elevation views, in cross
section, ofthe electronic device shown in Fig. 15A,
in accordance with one embodiment of the present
invention.

Fig. 17 is a diagram of an electronic device, in ac-
cordance with an alternate embodiment of the

present invention.
Fig. 18 is a block diagram of an electronic device, in
accordance with one embodiment Of the present in-
vention.

[0012] Theinvention relates to adisplay apparatusthat
both displaysvisual information and serves as a mechan-
ical actuatorto generate inputsigna|s.Thatis,the display
apparatus is not only an output device, but also a me-
chanically actuated input device. Accordingly, in one em-
bodiment, the display apparatus can be referred to as a
display actuator. By way of example, the display appa-
ratus, which displays visual information such as text,
characters and/or graphics, may also act like a push or
clickable button(s), a sliding toggle button or switch, a
rotating dial or knob, a motion controlling device (such
as a joystick or navigation pad), and/orthe like. The dis-
play apparatus may be incorporated into any electronic
device to control various aspects of the electronic device.
Alternatively, the display apparatus may be astand alone
device that operatively couples to an electronic device
through wired orwireless connections. For example, the
display apparatus may be a peripheral input/output de-
vice that connects to a personal computer. In eithercase,
the display apparatus can be configured to generate
commands, make selections and/or control movements

in a display.
[0013] Embodiments of the invention are discussed
below with reference to Figs. 2-18. However, those
skilled in the art will readily appreciate that the detailed
description given herein with respect to these figures is
for explanatory purposes as the invention extends be-
yond these limited embodiments.
[0014] Fig. 2 is a display actuator 50, in accordance
with one embodiment of the present invention. The dis-
play actuator50 includes a movable display 52 that along
with presenting visual information, such as text, charac-
ters and graphics via display signals from display control
circuitry 53, also causes one or more input signals to be
generated when moved. The input signals can be used
to initiate commands, make selections, or control motion
in a display. The display 52 is typically movable relative
to a frame or housing 54 that movably supports the dis-
play in its various positions. In some cases, the display
52 is movablycoupledtotheframe 54, and in othercases
the frame movably restrains a floating display. Further-
more, the input signals are typically generated by a de-



APPLE INC. 
EXHIBIT 1007 - PAGE 0187

5 EP 1 691 263 A1 6

tection mechanism 56 that monitors the movements of

the display 52 and produces signals indicative of such
movements.

[0015] The display 52, which again is configured to dis-
play text, characters and/or graphics via one or more
display signals, is typically selected from flat panel de-
vices although this is not a requirement and other types
of displays may be utilized. Flat panel devices typically
provide a rigid planar platform, which is robust and which
makesfor easy manipulationthereof. Byway ofexample,
the display 52 may correspond to a liquid crystal display
(LCD) such as character LCDs that are capable of pre-
senting text and symbols or graphical LCDs that are ca-
pable of presenting images, video, and graphical user
interfaces (GUI). Alternatively, the display 52 may corre-
spond to a display based on organic light emitting diodes
(OLED), or a display that is based on electronic inks.
More alternatively, the display may be based on plasma
and DLP technologies.
[0016] The movements ofthe display 52 may be widely
varied. For example, the movable display 52 may be con-
figured to translate, slide, pivot, and/or rotate relative to
the frame 54. As shown in Figs. 3A and 3B, the movable
display 52 is configured to translate as, for example, in
the 2-direction, such that the display 52 is depressible
(by a force F) in a manner similar to a push button. For
example, the display 52 may translate between an up-
right and a depressed position in order to generate an
input signal via the detection mechanism 56.
[0017] As shown in Figs. 4A and 4B, the movable dis-
play 52 is configured to slide in for example the x and/or
y directions in a manner similar to a sliding switch. By
way of example, the display 52 may slide between a first
position and a second position in order to generate one
or more user inputs via the detection mechanism 56. In
some cases, the display 52 may also be configured to
slide in the x/y plane thereby covering both the x and y
directions as well as diagonals located therebetween.
[0018] As shown in Fig. 5A — 5C, the movable display
52 is configured to pivot around an axis 58. In such em-
bodiments, the display 52 can provide an action similar
to a clickable button. The position of the axis 58 may be
placed proximate an edge of the display 52 to form a
single tilting action (Fig. 5A) or it may be placed towards
the center of the display 52 to form multiple tilting actions
(Figs. 5B and 5C). In the first case, a single input is typ-
ically generated when the display is tilted while in the
later case multiple user inputs may be generated. For
example, a first user input may be generated when the
display 52 is tilted in the forward direction (Fig. 5B) and
a second user input may be generated when the display
52 is tilted in the backward direction (Fig. 5C). Additional
axes may also be used to produce even more tilting ac-
tions and thus more signals. For example, when asecond
axis is used, additional signals may be generated when
the display 52 is tilted to the right and left sides rather
than forward and backward.

[0019] As shown in Figs. 6A and 6B, the display 52 is

15

configured to rotate as for example about the z axis 60
such that the display 52 operates similarly to a dial or
wheel. For example, the display 52 may be rotated clock-
wise or counterclockwise in order to generate various
user inputs via the detection mechanism 56.
[0020] it should be noted that the invention is not lim-
ited to the movements shown in Figs. 3-6, and that other
movements are possible including for example a combi-
nation of the embodiments shown above. When com-

bined, each of the various actions typically generates its
own set of user inputs. Alternatively, combined actions
may cooperate to produce a new set of user inputs. By
way of example, the tilting action shown in Fig. 5 may be
combined with the sliding action shown in Fig. 4, or the
translating action of Fig. 3 may be combined with the
rotating action of Fig. 6. Any combination of actions may
be used including more than two. Forexample, the trans-
lating action of Fig. 3 may be combined with the tilting
actions and rotating actions of Figs. 5 and 6.
[0021] in orderto produce the various movements, the
display 52 may be coupled to the frame 54 through var-
ious axels, pivotjoints, sliderjoints, ball and socketjoints,
flexurejoints, magneticjoints, rollerjoints, and/orthe like.
By way of example, and not by way of limitation, an axel
may be used in the embodiment shown in Figs. 6A and
6B, apivotjointutilizingfor example pivotpins oraflexure
may be used in the embodiment shown in Figs. 5A-5C,
and a sliderjoint utilizing for example achannel arrange-
ment may be used in the embodiments shown in Figs.
3A, 3B, 4A and 4B. The display 52 may additionally be
made movable through a combination of joints such as
a pivol:/sliding joint, pivot/flexure joint, sliding/flexure
joint, pivot/pivot joint, in order to increase the range of
motion (e.g., increase the degree of freedom).
[0022] Furthermore, in orderto generate signals indic-
ative of the movements, the detection mechanism 56
generally includes one or more movement indicators 57
such as switches, sensors, encoders, and/or the like as
well as input control circuitry 59. In one embodiment, the
input control ci rcuitry 59 can be embodied in an integrated
circuit chip, such as an ASIC. These devices, which can
be directly attached to the frame 54 or indirectly through
for example a Printed Circuit Board (PCB). The devices
may also be placed underneath the display 52 or at the
sides of the display 52 in orderto monitorthe movements
of the display 52. Alternatively or additionally, these de-
vices may be attached to the display 52 or some com-
ponent of the display 52. The movement indicators 57
may be any combination of switches, sensors, encoders,
etc.

[0023] Switches are generally configured to provide
pulsed or binary data such as activate (on) or deactivate
(off). By way of example, an underside portion ofthe dis-
play 52 may be configured to contact or engage (and
thus activate) a switch when the user presses on the
display 52. Sensors are generally configured to provide
continuous oranalog data. Byway of example, the sensor
may be configured to continuously measure the position
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or the amount of tilt of the display 52 relative to the frame
54 when a user presses on the display 52. Encoders, on
the other hand, typically utilize one or more switches or
sensors to measure rotation, for example, rotation of the
display 52.
[0024] Any suitable mechanical, electrical and/or opti-
cal switch, sensor or encoder may be used. Forexample,
tact switches, force sensitive resistors, pressure sensors,
proximity sensors, infrared sensors, mechanical or opti-
cal encoders and/or the like may be used in any of the
arrangement described above.
[0025] Referring to Figs. 3A-6B, and by way of exam-
ple and not limitation, an encoder may be used in the
embodiment of Figs. 6A and BB, one or more switches
may be used in the embodiments shown in Figs. 3A, 3B,
5A, 5B and 5C, and one or more sensors may be used
in the embodiment shown in Figs. 4A and 4B. It should
be noted, however, that these particular arrangements
are not a limitation and that other arrangements may be
used to monitor the movements in the embodiments

shown in Figs. 3A—6B.
[0026] Referring to Figs. TA and TB, a touch screen
62 may be provided along with the movable display 52
to further increase the functionality of the display actuator
50. The touch screen 62 is a transparent panel that is
positioned in front of the movable display 52. Unlike the
movable display 52, however, the touch screen 62 gen-
erates input signals when an object, such as a finger,
touches or is moved across the surface of the touch

screen 62 (e.g., linearly, radially, rotary, etc.). The touch
screen 62 is typically operatively coupled to input control
circuitry 63. the input control circuitry 63 can be imple-
mented as an integrated circuit chip, such as an ASIC.
In some cases, the input control circuitry 63 can be com-
bined with the input control circuitry 59 of the detection
mechanism 56, while in other cases these components
can be kept separate.
[0027] To elaborate, touch screens allow a user to
make selections and/or move a cu rsor by simply touching
the display screen via a finger or stylus. For example, a
user may make a selection by pointing directly to a graph-
ical object displayed on the display screen. The graphical
object may for example correspond to an on—screen but-
ton for performing specific actions in the electronic de-
vice. In general, the touch screen recognizes the touch
and position of the touch on the display and a controller
of the electronic device interprets the touch and thereaf-
ter performs an action based on the touch event. There
are several types of touch screen technologies including
resistive, capacitive, infrared and surface acoustic wave.
[0028] In one particular embodiment, thetouch screen
is a capacitive touch screen that is divided into several
independent and spatially distinct sensing points, nodes
or regions that are positioned throughout the touch
screen. The sensing points, which are typically hidden
from view (transparent), are dispersed about the touch
screen with each sensing point representing a different
position on the surface of the touch screen (or touch

screen plane).
[0029] The sensing points may be positioned in a grid
or a pixel array where each pixilated sensing point is ca-
pable of generating a signal. In the simplest case, a signal
is produced each time an object is positioned over asehs—
ing point. When an object is placed overmultiple sensing
points or when the object is moved between or over mul-
tiple sensing point, multiple signals can be generated.
As should be appreciated, the sensing points generally
map the touch screen plane into a coordinate system
such as a Cartesian coordinate system a Polar coordi-
nate system or some other coordinate system.
[0030] As shown in Fig. 7A, the touch screen 62 gen-
erates touch screen signals when an object such as a
user’s finger is moved over the top surface of the touch
screen 62 in the x, y plane. As shown in Fig. 7B, when
the display 52 is moved (e.g., depressed), the detection
mechanism 56 generates one or more input signals. In
some cases, the display actuator 50 is arranged to pro-
vide both the touch screen signals and the input signals
atthe same time, i.e., simultaneously movingthe display
52 while implementing atouch action on the touch screen
62. In other cases, the display actuator 50 is arranged to
only provide an inputsignal when the display 52 is moved
and a touch screen signal when the display 52 is station-
aw. Furthermore, the display is configured to present vis-
ual information during both display movements and finger
movements thereon. That is, while the display actuator
50 is reporting inputsfrom thetouch screen and actuator,
it is also receiving inputs for controlling the display.
[0031] in some cases, the display is configured to dis-
play information associated with the actuator portion of
the display. For example, it may present information in-
dicating how to use the actuator orwhat function the ac-
tuator will implement when the display is moved. The
information is typically only presented in the region of
relevance. For example, if a forward tilt produces a menu
command, then the display may present a title "MENU"
in the location of where the forward tilt is implemented.
Alternatively, the display may present selectable icons
in the region where the actuator will affect selection of
one or more ofthe icons.

[0032] Referring to all the previous Figures, the display
actuator 50, which includes both input and output func-
tionality, is typically connected to an electronic device.
The display actuator 50 may be a stand alone unit that
is operatively coupled to the electronic device through
wired or wireless connections. Alternatively, the display
actuator 50 may be integrated into the electronic device,
i.e., it is a permanent fixture of the electronic device.
When a stand alone unit, the display actuator50 typically
has its own enclosure and can be considered aperipheral
input device, such as a keyboard or mouse. When inte-
grated with an electronic device, the display actuator 50
typically uses the enclosure of the electronic device and
can be considered a permanent fixture of the electronic
device.

[0033] The electronic device may correspond to any
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consumer related electronic product. By way of example,
the electronic device may correspond to computers such
as desktop computers, laptop computers or PDAs, media
players such as music players, photo players or video
players, communication devicessuch astelephones, cel-
lular phones or mobile radios, peripheral devices such
as keyboards, mice, and printers, cameras such as still
cameras and video cameras, G PS modules, remote con-
trols, car displays, audio/visual equipment such as tele-
visions, radios, stereos, office equipment such a fax ma-
chines and teleconference modules, and the like.
[0034] In essence, the display actuator 50 can be in-
tegrated with any electronic device that requires an input
means such as buttons, switches, Keys, dials, wheels,
joysticks/pads, etc. In fact, the display actuator 50 can in
some instances completely replace all other input means
(as well as output) of the electronic device. By way of
example, the display and buttons of the media player
shown in Fig. 1C can be replaced by the display actuator
50 thereby producing a device with no visible buttons.
[0035] One of the advantages of the display actuator
50 is that because the display provides user inputs, con-
ventional user input means on electronic devices having
displays can be substantially eliminated. Furthermore,
the size of the display 52 can be maximized since the
real estate is no longer needed forthe conventional input
means. For example, the display 52 can be configured
to substantially fill the entire user interface portion of a
hand—held electronic device without impairing the user
inputfunctionality. Alternatively, the hand—held electronic
device can be minimized to the size of the display 52. In
either case, the display 52 is allowed to utilize a greater
amount of the real estate of the electronic device.

[0036] Fig. 8 is a simplified perspective diagram of an
electronic device 100, in accordance with one embodi-
ment ofthe present invention. The electronic device 100
includes a display actuator 102 that incorporates the
functionality of a mechanical button(s) directly into a dis-
play device 104 seated within a housing 106. in other
words, the display device 104 acts like a mechanical but-
ton(s). In this embodiment, the display device 104 is di-
vided into a plurality of independent and spatially distinct
button zones 108. The button zones 108 represent re-
gions of the display device 104 that may be tilted relative
to the housing 106 in orderto implement distinct clicking
actions. Although the display device 104 can be broken
up into any number of button zones, in the illustrated
embodiment, the display device 104 is separated into
four button zones 108A-108D and thus implements four
clicking actions.
[0037] The clicking actions are arrangedto actuate one
or more movement indicators contained inside the hous-

ing 106. Thatis, aparticular button 2one108 movingfrom
a first position (e.g., upright) to a second position (e.g.,
tilted) is caused to actuate a movement indicator. The
movement indicators are configured to detect move-
ments of display device 104 during the clicking action
and to send signals corresponding to the movements to

a controller of the electronic device. By way of example,
the movement indicators may be switches, sensors
and/orthe like. In most cases, there is a movement indi-
catorfor each button zone. It should be noted, however,
that this is not a limitation and that button zones do not

necessarily require their own movement indicator. For
example, a virtual button zone disposed between adja-
cent button zones can be created when two movement

indicators associated with the adjacent button zones are
activated at the same time. Using this technique, the four
button zones shown in Fig. 8 may be expanded to include
eight button zones without increasing the number of
movement indicators.

[0038] The tilt of the display device 104 can be provid-
ed by a variety of different mechanisms including, for
example, ball and socket arrangements, pivot pin ar-
rangements, flexure arrangements, gimbal arrange-
ments and the like. Each of these mechanisms allows

the display device 104 to at least pivot about a first axis
110 so that the display device 104 can be tilted in the
region of button zones 108A and 108D, and about a sec-
ond axis 112 so that the display device 104 can be tilted
in the region of button zones 108B and 108C.
[0039] Fig. 9 is a side elevation view, in cross section,
of an electronic device 120, in accordance with one em-
bodiment of the present invention. The electronic device
120 may, for example, correspond to the electronic de-
vice shown in Fig. 8. The electronic device 120 includes
a tiltable display device 122 seated within a housing 124.
The housing 124 is configured to enclose the electrical
components ofthe electronic device including the tiltable
display device 122 and the control circuitry associated
therewith. Although enclosed, the housing 124 typically
includes an opening 126 for providing access to the dis-
play device 122. The tiltable display device 122, on the
other hand, includes a display 128 and a touch screen
130 disposed above the display 128. In orderto support
and protect the display device 122 including the display
128 and touch screen 130 during movements, the display
device 122 may additional include a platform 132 dis-
posed underneath the display 128 and a transparent cov-
er 134 disposed over the touch screen 130.
[0040] The transparent cover 134, which may be
formed from a clear plastic material, may be part of the
touch screen 130 or it may be a separate component.
Furthermore, the platform 132, which is formed from a
rigid material such as plastic or steel, may be a part of
the display 128 or it may be a separate component. The
platform 132 is primarily configured to help form a rigid
structure to prevent bowing and flexing of the display
device. The platform 132 may also include a printed cir-
cuit board to aid the connectivity of the devices coupled
thereto. In some cases, all the elements of the display
device 122 are attached together to form an integrated
stacked unit. In other cases, the cover 134 and platform
132 are configured to encase the display 128 and touch
screen 130. In fact, in cases such as this, the cover134
may be configured to distribute a majority of the load
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exerted on the display device 122 to the platform 132
thereby protecting the display 128 and touch screen 130.
[0041] In order to generate input signals based on
movements ofthe display device 122, the electronic de-
vice 120 further includes one or more mechanical switch-

es 140 disposed between the display device 122 and the
housing 124. The mechanical switches 140 include ac-
tuators 142 that generate input signals when depressed
by movement of the display device 122. For example,
tilting the display device 122 in the region of a mechanical
switch 140 compresses the actuator 142 thereby gener-
ating input signals. In most cases, the actuators 142 are
spring biased so that they extend away from the switch
140 and bias the display device 122 in the upright posi-
tion. The mechanical switches 140 may be attached to
the housing 124 or to the display device 122. In the illus-
trated embodiment, the mechanical switches 140 are at-
tached to the backside of the display device 122, for ex-
ample, at the platform 132. As such, the mechanical
switches 140 and more particularly the actuators 142 act
as legs forsupporting the display device 1 22 in its upright
position within the housing 124 (i.e., the actuators rest
on the housing or some componentmounted to the hous-
ing as for example a PCB). By way of example, the me-
chanical switches may correspond to tact switches and
more particularly, enclosed SMT dome switches (dome
switch packaged for SMT).
[0042] To elaborate further, the display device 122 is
movably restrained within a cavity 144 provided in the
housing 124. That is, the display device 122 is capable
of moving within the cavity 144 while still being prevented
from moving entirely out of the cavity 144 via the walls
of the housing 124. In essence, the display device 122
floats in space relative to the housing 124 while still being
constrained thereto (the display device is not attached
to the housing). This is sometimes referredto asagimbal.
[0043] As shown, the display device 122 is surrounded
by side walls 146, a top wall 148 and bottom wall 150.
The side walls 1 46 are configuredto substantially prevent
movements in the x and y directions as well as rotations
about the z axis (e.g., excluding a small gap that allows
a slight amount of play in order to prevent the display
from binding with the housing during the tilting action).
The top and bottom walls 148 and 150, however, are
configured to allow movement (although limited) in the z
direction as well as rotation aboutthe x andy axis in order
to provide the tilting action. That is, while the top and
bottom walls 148 and 150 may constrain the display de-
vice 122to the cavity 144, they also provide enough room
for the display device 122 to tilt in order to depress the
actuator 142 of the mechanical switches 140. Further-

more, the spring force provided by the mechanical
switches 140 places the top surface of the display device
122 into mating engagement with the bottom surface of
thetopwa||148 ofthe housing 124 (e.g., uprightposition).
When upright, the display device 122 may be flush with
the outer peripheral surface of the housing 124 (as
shown), or it may be recessed belowthe outer peripheral

surface of the housing 124. It is generally believed that
a flush mounted display is more aesthetically pleasing.
[0044] Referring to Figs. 10A-10D, one embodiment
of Fig. 9 will be described in greater detail. In this partic-
ular embodiment, the display device 122 is separated
into a plurality of buttons zones152A—152D similarto the
embodiment of Fig. 8. Although not expressly stated in
Fig. 9, each of the button zones in Fig. 10 includes a
distinct mechanical switch 140 located underneath the

display device 122.
[0045] As shown in Figs. 1OA—1 OD, a user simply
presses on the top surface of the display device 122 in
the location of the desired button zone 152A—152D in
order to activate the mechanical switches 140A—140D

disposed underneath the display device 122 in the loca-
tion ofthe button zones 152A—152D. When activated, the
switches 140 generate button signals that may be used
by the electronic device. In all of these Figures, the force
provided by the finger works against the spring force of
the actuator until the switch 140 is activated. Although
the display device 122 essentiallyfloats within the cavity
144 of the housing 124, when the user presses on one
side ofthe display device 122, the opposite side contacts
the top wall 148 (opposite the press) thus causing the
display device 122 to pivot about the contact point 154
without actuating the switch 140 in the region ofthe con-
tact point 154. In essence, the display device 122 pivots
about four different axes.

[0046] As shown in Fig. 10A, the display device 122
pivots about the contact point 154A when a user selects
button zone152Atherebycausingthe mechanical switch
140A to be activated. As shown in Figs. 10B, the display
device 122 pivots aboutthe contact point 154 D when a
user selects button zone 154D thereby causing the me-
chanical switch 140D to be activated. As shown in Figs.
10C, the display device 122 pivots about the contact point
154C when a user selects button zone 1520 thereby
causing the mechanical switch 140C to be activated. As
shown in Figs. 10D, the display device 122 pivots about
the contact point 154B when a user selects button zone
152B thereby causing the mechanical switch 140B to be
activated. As should be appreciated, the signals gener-
ated by the various switches 140 may be used by the
electronic device to perform various control functions
such as initiate commands, make selections, or control
motion in a display.
[0047] By way of example, and referring to Figs. 8-10,
the first button zone 108A may be associated with afirst
command, the second button zone 108B may be asso-
ciated with a second command, the third button zone

1080 may be associated with a third command and the
fourth button zone 108D may be associated with afourth
command. In the case of a music player, for example,
the first button zone 108A may correspond to a menu
command,thesecond button zone108B may correspond
to a seek backwards command, the third button zone

108C may correspond to a seek forward command, and
the fourth button zone 108D may correspond to a play/
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pause command,
[0046] Alternatively or additionally, the buttons zones
108A-D may be associated with arrow keys such that the
actuation of the first button zone 108A initiates upward
motion in the display 102, the actuation of the second
button zone 108B initiates left side motion in the display
102, the actuation of the third button zone 108C initiates
right side motion in the display 102, and the actuation of
the fourth button zone 108D initiates downward motion

in the display 102. This arrangement may be used to
implement cursorcontrol, selector control, scrolling, pan-
ning and the like.
[0049] Figs. 11A and 1 1 B are diagrams of an electronic
device 150, in accordance with an alternate embodiment

of the present invention. This embodiment is similar to
those shown in Figs 8-10, however instead of relying on
the spring action of a mechanical switch, the electronic
device utilizes a separate spring component. As shown,
the electronic device 160 includes a display device 122
containing all of its various layers. The display device
122 is coupled to the housing 124 via a spring element
162. The spring element 162, or in some cases flexure,
allows the display device 122 to pivot in multiple direc-
tions when a force is applied to the display device 122
thereby allowing a plurality of button zonesto be created.
The spring element 162 also urges the display device
122 into an upright position similarto the previous em-
bodiments.

[0050] When the display device 122 is depressed at a
particular button zone (overcoming the spring force), the
display device 122 moves into contact with one or more
switches 164 positioned underneath the button zone of
the display device 122. Upon contact, the switch 1 64 gen-
erates a button signal. The switch 164 may be attached
to the display device 122 or the housing 124. In the illus-
trated embodiment, the switch 164 is attached to the
housing 124. In some cases,asea|166 may be provided
to eliminate crack and gaps found between the display
device 122 and the housing 124 when the display device
is tilted. The spring element 162 may be widely varied.
For example, it may be formed from one or more con-
ventional springs, pistons, magnets or compliant mem-
bers. In the illustrated embodiment, the spring element
162 takes the form of a compliant bumper formed from
rubber or foam.

[0051] Fig. 12 is diagram of an electronic device 170,
in accordance with an alternate embodiment of the

present invention. This embodiment is similar to those
shown in Figs 8-10, however instead of relying on a gim-
bal feature, the electronic device 170 utilizes a ball and
socket joint 172 to movably couple the display device
122 to the housing 124. Like the gimbal of Figs. 9-10, or
the spring element of Fig. 11, the ball and socket joint
172 allows the display device 122 to pivot in multiple di-
rections when a force is applied to the display device 122
thereby allowing a plurality of button zones to be created.
[0052] Fig. 13 is a diagram of an electronic device 180,
in accordance with an alternate embodiment of the

present invention, This embodiment is similar to those
shown in Figs. 8-10, however unlike those embodiments,
the display 128 and touch screen 130 are fixed. In this
particular embodiment, the cover 134 provides the tilting
action for engaging the mechanical switches 140. For
example, the mechanical switches 140 may be attached
to the bottom surface of the cover 134 at the peripheral
edge of the cover 134 underneath the top wall 148. Fur-
thermore, the display 128 and touch screen 130 may be
supported in a fixed position underneath thetiltable cover
134 via one or more posts 182, which may include shock
mounting features.
[0053] Fig. 14 is a perspective diagram of an electronic
device 200, in accordance with one embodiment of the
present invention. The electronic device 200 is similarto
the embodiments described above in that different input
signals are generated when moving the display to differ-
ent positions. However, unlike those electronic devices,
the electronic device 200 of Fig. 14 includes a sliding
display device 202 ratherthan a tilting display device. As
shown by the arrows, the display device 202 is configured
to slide relative to the housing 204 in order to generate
various inputsignals. Although the display device can he
slid into an infinite number of positions including various
diagonals between the arrows, in the illustrated embod-
iment, the display device 202 is configured to implement
fourclicking actions in directions towards the sides 206A-
206D.

[0054] Theclicking actions are arrangedto actuate one
or more movement indicators contained inside the hous-

ing 204. That is, display device 202 moving from acenter
position to a side position is caused to actuate a move-
ment indicator. The movement indicators are configured
to detect movements of display device 202 during the
clicking action and to send signals corresponding to the
movements to a controller of the electronic device 200.

By way of example, the movement indicators may be
switches, sensors and/or the like.

[0055] The sliding action ofthe display device 202 can
be provided by a variety of different mechanisms includ-
ing for example channel arrangements, roller arrange-
ments, and the like. Each of these mechanisms allows
the display device to at least slide in the direction of the
arrows A—D, and in some cases may also allowthe display
device to slide in the x-y plane.
[0056] Figs. 1 5A and 15B are diagrams of an electronic
device 220, in accordance with one embodiment of the
present invention. The electronic device 220 may for ex-
ample correspond to the electronic device shown in Fig.
14. The electronic device 220 includes a display device
222 slidably seated within a housing 224. The housing
224 is configured to enclose the electrical components
of the electronic device 200 including the slidable display
device 222 and control circuitry associated therewith. Al-
though enclosed, the housing 224 typically includes an
opening 226 for providing access to the display device
222. The slidable display device 222, on the other hand,
includes a display 228 and atouch screen 230 disposed
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above the display 228 In order to support and protect
the display device 228 during movements, the display
device 228 may additional include a platform 232 dis-
posed underneath the display 228 and atransparent cov-
er 234 disposed over the touch screen 230.
[0057] The transparent cover 234, which may be
formed from a clear plastic material, may be part of the
touch screen 230 or it may be a separate component.
Furthermore, the platform 232, which is formed from a
rigid material such as plastic or steel, may be a part of
the display 228 or it may be a separate component. The
platform 232 is primarily configured to help form a rigid
structure to prevent bowing and flexing of the display
device 222. In some cases, all the elements of the display
device 222 are attached together to form an integrated
stacked unit. In other cases, the cover 234 and platform
232 are configured to encase the display 228 and touch
screen 230. In fact, in cases such as this, the cover 234
may be configured to distribute a majority of the load
exerted on the display device 222 to the platform 232
thereby protecting the display 228 and touch screen 230.
[0058] In order to produce the sliding action, the dis-
play device 222 is disposed within a channel 240. The
width ofthechanne|240 is generallysized and dimension
to receive the ends of the display device 222 and the
depth of the channel 240 is generally sized to constrain
the display device 222 to the housing 224 while leaving
room for sliding movement. As shown, the channel 240
is formed by a top wall 242 of the housing 224 and a
lower support structure 244 that protrudes away from the
side wall 246 of the housing 224. The lowersupport struc-
ture 244 may span the entire length of the housing 224
from side to side or it may only span a partial length (as
shown). Furthermore, the lower support structure 244
may be an integral component of the housing 224 (as
shown) or it may be a separate component attached
thereto. Alternatively, only the platform may be disposed
within the channel.

[0059] The top surface of the lower support structure
244 may include a frictionless or low friction surface to
enhance the sliding action and preventing sticktion be-
tween the displaydevice 222 andthelowersupport struc-
ture 244 when the display device 222 is slid therebe—
tween. Alternatively or additionally, the bottom surface
of the display device 222 may also include a frictionless
or low friction surface. Alternatively or additionally, the
top surface of the display device in the location of the
channel and/or the bottom surface of the top wall 242
may include a frictionless or low friction surface. By way
of example, the frictionless or low friction surface may be
formed from frictionless or low friction material such as

Teflon. Alternatively, roller bearings may be used.
[0060] In most cases, the display device 222 is sus-
pended within the channel 240 via one or more spring
elements 250. The spring elements 250 are disposed
between the sides of the display device 222 and the side
walls of the housing 224. In the illustrated embodiment,
there is a spring element 250 located at each ofthe sides

of the display device 222, In most cases, the spring ele-
ments 250 are centered relative to the display device 222
so that the forces exerted by each spring elements 250
on the display device 222 are equally balanced. In es-
sence, the spring elements 250 bias the display device
222 so that the display device 222 is centered relative to
the opening 226 in the top wall 242. In orderto slide the
display device 222 from the center position to one of the
side positions, the biasing force provided by the spring
elements 250 must be overcome.

[0061] in order to generate input signals based on
movements of the display device 222, the electronic de-
vice 220 further includes one or more sensors 252, such
as force sensitive resistors (FSR), strain gauges or load
cells, disposed between the display device 222 and the
housing 224 in the location of the spring elements 250.
These types of sensors 252 monitorthe pressure exerted
on them by the moving display device 222, and control
circuitry generates signals when the force reaches a pre-
determined limit. By way of example, sliding the display
device 222 towards the FSR sensor 252 compresses the
FSR sensor 252 and as a result input signals are gener-
ated. The sensor 252 may be attached to the housing
224 or to the display device 222. In the illustrated em-
bodiment, the sensors 252 are attached to the housing
224 between the spring element 250 and the housing
224.

[0062] Referring to Figs. 16A and 16B, one embodi-
ment of Fig. 15 will be described in greater detail. In order
to select a button feature, a user places their finger on
the top surface of the display device 222 and slides the
display device 222 in the direction of the desired button
feature. During sliding, the force provided by the finger
works againstthe spring force ofthe spring elements 250
disposed between the display device 222 and the hous-
ing 224. Furthermore, one end of the display device 222
is inserted deeper into the channel section 240A while
the opposite end is removed, but not entirely from the
channel section 240B, which is opposite the channel sec-
tion 240A. As the display device 222is inserted deeper
into the channel 240A, a greater amount of force is ap-
plied to the sensor 252 through the spring element 250.
Once a pre—set limit has been reached, the sensor circuit
generates a button signal that may be used by the elec-
tronic device 22O to perform a control functions such as
initiating commands, making selections, or controlling
motion in a display.
[0063] Fig. 17 is a diagram of an electronic device 280,
in accordance with an alternate embodiment of the

present invention. This embodiment is similar to those
shown in Figs. 14-16, however unlike those embodi-
ments, the display 228 and touch screen 230 are fixed.
In this particular embodiment, the cover 234 provides the
sliding action for engaging the sensors 252 rather than
the entire display device. As shown, the cover 234 is
retained within the channels 240 and suspended by the
spring elements 250 while the display 228 and touch
screen 230 are supported in a fixed position underneath
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the slidable cover 234 via one or more posts 282, which
may include shock mounting features.
[0064] Fig. 18 is a block diagram of an exemplary elec-
tronic device 350, in accordance with one embodiment
of the present invention. The electronic device typically
includes a processor 356 configured to execute instruc-
tions andto carry out operations associated with the elec-
tronic device 350_ For example, using instructions re-
trievedfor examplefrom memory, the processor356 may
controlthe reception and manipulation ofinput and output
data between components of the electronic device 350.
The processor 356 can be implemented on a single-chip,
multiple chips or multiple electrical components. For ex-
ample, various architectures can be used forthe proces-
sor 356, including dedicated or embedded processor,
single purpose processor, controller, ASIC, and so forth.
[0065] In most cases, the processor 356 togetherwith
an operating system operates to execute computer code
and produce and use data. The operating system may
correspond towell known operating systems such as 08/
2, DOS, Unix, Linux, and Palm OS, or alternatively to
special purpose operating system, such as those used
for limited purpose appliance—type devices (e.g., media
players). The operating system, othercomputercode and
data may reside within a memory block 358 that is oper-
atively coupled to the processor 356. Memory block 358
generally provides a place to store computer code and
data that are used by the electronic device 350. By way
of example, the memory block 358 may include Read-
Only Memory (ROM), Random—Access Memory (RAM),
hard disk drive and/or the like.

[0066] The electronic device 350 also includes a mov-
able display 368 that is operatively coupled to the proc-
essor 356. The display 368 is generally configured to
display a graphical user interface (GUI) that provides an
easy to use interface between a user of the electronic
device 350 and the operating system or application run-
ningthereon. The display36B mayfor example be a liquid
crystal display (LCD).
[0067] The electronic device 350 also includes a touch
screen 370 that is operatively coupled to the processor
356. The touch screen 370 is configured to transfer data
from the outside world into the electronic device 350. The

touch screen 370 may for example be used to perform
tracking and to make selections with respect to the GUI
on the display 368. The touch screen 370 may also be
used to issue commands in the electronic device 350.

[0068] The touch screen 370, which is positioned in
front of the display 368, recognizes touches, as well as
the position and magnitude of touches on a touch sensi-
tive surface. The touch screen 370 reports the touches
to the processor 356 and the processor 356 interprets
the touches in accordance with its programming. For ex-
ample, the processor 356 may initiate a task in accord-
ance with a particular touch. A dedicated processor can
be used to process touches locally and reduce demand
forthe main processor of the electronic device.
[0069] The touch screen 370 may be based on sensing

technologies including but not limited to capacitive sens-
ing, resistive sensing, surface acoustic wave sensing,
and/or the like. Furthermore, the touch screen may be
based on single point sensing or multipoint sensing. Sin-
gle point sensing is capable ofonly distinguishing a single
touch, while multipoint sensing is capable of distinguish-
ing multiple touches that occur at the same time. By way
of example, a touch screen which can be used herein is
shown and described in greater detail in copending and
commonly assigned U.S. Patent Application No.:
10/840,862, titled "MULT|PO|NT TOUCHSCREEN,"
filed on May 6, 2004, and which is hereby incorporated
herein by reference.
[0070] in some case, the electronic device 350 may
be designed to recognize gestures applied to the touch
screen 370 and to control aspects ofthe electronic device
350 based on the gestures. Generally speaking, a ges-
ture is defined as a stylized interaction with an input de-
vice that is mapped to one or more specific computing
operations. The gestures may be made through various
hand, and more particularly finger motions. Alternatively
or additionally, the gestures may be made with a stylus.
In all of these cases, the touch screen 370 receives the

gestures and the processor 356 executes instructions to
carry out operations associated with the gestures. In ad-
dition, the memory block 358 may include a gesture op-
erational program, which may be part of the operating
system or a separate application. The gestural operation
program generally includes a set of instructions that rec-
ognizes the occurrence of gestures and informs one or
more software agents ofthe gestures and/or what action
(s) to take in response to the gestures. By way of exam-
ple, gesture methods, which can be used herein, are
shown and described in greater detail in copending and
commonly assigned U.S. Patent Application No.:
10/903,964, titled "GESTU RES FOR TOUCH SENSI-
TIVE INPUT DEVICES," filed on July 30, 2004 and which
is hereby incorporated herein by reference.
[0071] The electronic device 350 also includes a de-
tection mechanism 380 that is operatively coupled to the
processor 356. The detection mechanism 380, utilizing
movement indicators 382 such as switches and sensors,
is configured to monitor movements of the display 368
or some component thereof (e.g., cover), and to send
signals indicative ofthe movements to the processor 356,
which interprets the signals in accordance with its pro-
gramming. In some cases, a dedicated processor can be
used to process the movement signals and reduce de-
mand for the main processor of the electronic device.
[0072] As mentioned above, the movable display 368
is configured to mimic a mechanical actuator such as a
clickable button, a sliding switch orajoystick. The display
region of the electronic device 350 can therefore be used
to transfer data from the outside world into the electronic

device 350. The display region may for example be used
to issue commands in the electronic device 350 orcontrol

motion and make selections with respect to the GUI on
the display 368.
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[0073] In one particular embodiment of the present in-
vention, the electronic devices described above corre-

spond to hand-held electronic devices with small form
factors. As used herein, theterm "hand held" means that
the electronic device is typically operated while being
held in a hand and thus the device is sized and dimension

for such use. Examples of hand held devices include
PDAs, Cellular Phones, Media players (e_g_, music play-
ers, video players, game players), Cameras, GPS receiv-
ers, Remote Controls, ancl the like.
[0074] Hand held electronic devices may be directed
at one-handed operation or two—handed operation. In
one-handed operation, a single hand is used to both sup-
port the device as well as to perform operations with the
user interface during use. Cellular phones such as hand-
sets, and media players such as music players are ex-
amples of hand held devices that can be operated solely
with one hand. In eithercase, a usermay grasp the device
in one hand between the fingers and the palm and use
the thumb to make entries using keys, buttons or a nav-
igation pad. In two—handed operation, one hand is used
to support the device while the other hand performs op-
erations with a user interface during use or alternatively
both hands support the device as well as perform oper-
ations during use. PDA’s and game players are examples
of hand held device that are typically operated with two
hands. In the case of the PDA, for example, the user may
grasp the device with one hand and make entries using
the other hand, as for example using a stylus. In the case
of the game player, the user typically grasps the device
in both hands and makes entries using either or both
hands while holding the device.
[0075] The display actuator of the present invention is
a perfect fit for small form factor devices such as hand
held devices, which have limited space availableforinput
interfaces, and which require central placement of input
interfaces to permit operation while being carried around.
This is especially true when you consider that the func-
tionality of handheld devices have begun to merge into
a single hand held device (e.g., smart phones). At some
point, there is not enough real estate on the device for
housing all the necessary buttons and switches without
decreasing the size of the display or increasing the size
of the device, both of which leave a negative impression
on the user. In fact, increasing the size of the device may
lead to devices, which are no longer considered "hand—
held."

[0076] When the display is incorporated into the hand
held device (e.g., integrated into the device housing), the
display presents the visual information associated with
the hand—held electronic device, while the mechanical
action of the display and possibly the touch sensitivity of
the touch screen provides the input means necessary to
interact with the hand—held electronic device. The display
actuator can therefore reduce the numberof input devic-
es neededto supportthe device and in many cases com-
pletely eliminate input devices other than the display ac-
tuator. As a result, the hand-held electronic device may

appear to only have a display and no input means (or
very few). The device is therefore more aesthetically
pleasing (e.g., smooth surface with no breaks gaps or
lines), and in many cases can be made smaller without
sacrificing screen size and input functionality, which is
very beneficial for hand—held electronic device especially
those hand—held electronic device that are operated us-
ing one hand (some hand-held electronic device require
two handed operation while others do not). Alternatively,
the screen size can be made larger without affecting the
size ofthe device and input functionality, i.e., the display
can be made to substantially fill the entire front surface
of the hand held device.

[0077] in one particular implementation, the hand held
device is a music player and the display actuator is con-
figured to substantially fill the entire front surface of the
music player. The display actuator is the primary input
means of the music playerand in some cases is the only
input means. Furthermore, the display actuator is con-
figured to generate control signals associated with a mu-
sic player. For example, the display actuator may include
button functions including, Select, Play/Pause, Next,
Previous and Menu. Alternatively oradditionally, the but-
ton functions may include volume up and volume down.
[0078] While this invention has been described in
terms of several preferred embodiments, there are alter-
ations, permutations, and equivalents, which fall within
the scope of this invention. It should also be noted that
there are many alternative ways of implementing the
methods and apparatuses ofthe present invention.

Claims

1. An integral input/output device, comprising:

a display that moves relative to a frame; and
a movement detection mechanism configured
to generate signals when the display is moved,
the signals being indicative of at least one pre-
determined movement of the display.

An electronic device having a housing and a display
device, wherein the improvement comprises con-
straining the display device within the housing while
permitting a least one component of the display de-
vice to be moved within the housing so as to signal
at least one user input.

An electronic device as recited in claim 2, wherein
the at least one component of the display device can
be moved in a plurality of different positions so as to
signal a plurality of different user inputs.

An electronic device as recited in claim 2, wherein
the display device serves as a primary user input
mechanism for the electronic device.



APPLE INC. 
EXHIBIT 1007 - PAGE 0195

21 EP 1 691263 A1 22

An electronic device as recited in claim 2, wherein
the display device serves as the only user input
mechanism for the electronic device.

An electronic device as recited in claim 2, wherein
the electronic device is a handheld electronic device.

A hand held electronic device, comprising:

a housing enclosing operational components of
the hand held electronic device; and
a display actuator disposed at a surface of the
housing, the display actuator including at least:

a display device configured to present vis-
ual information within a viewing area
of the housing, the display device having a
movable component that moves relative to
the housing, and
a detection mechanism configured to gen-
eratesignalswhen the movable component
is moved relative to the housing.

The hand held electronic device as recited in claim

7 wherein the display device includes a display, the
display being configured to present text, characters
or graphics.

The hand held electronic device as recited in claim

8 wherein the display is a liquid crystal display.

. The hand held electronic device as recited in claim

8 wherein the display is the movable component.

. The hand held electronic device as recited in claim

8 wherein the display device includes a transparent
cover positioned over the display, and wherein the
transparent cover and the display cooperate to form
the movable component.

. The hand held electronic device as recited in claim

11 wherein the display device includes a touch
screen positioned between the display and the trans-
parent cover, and wherein the transparent cover,
touch screen and display cooperate to form the mov-
able component of the display device.

. The hand held electronic device as recited in claim

8 wherein the display device includes a transparent
cover positioned over the display, and wherein the
transparent cover is the only movable component of
the display device.

. The hand held electronic device as recited in claim

8wherein the display device includes a platform dis-
posed below the display, a touch screen positioned
over the display, and a transparent cover positioned
over the touch screen, and wherein the display,

5

touch screen, transparent cover and platform coop-
erate to form the movable component of the display
device.

. The hand held electronic device as recited in claim

7 wherein the movable component translates be-
tween an upright and a depressed position relative
to the housing in order to generate an input signal
via the detection mechanism.

. The hand held electronic device as recited in claim

7 wherein the movable component slides between
a first position and a second position relative to the
housing in orderto generate an input signal via the
detection mechanism.

. The hand held electronic device as recited in claim

7 wherein the movable component is pivoted be-
tween an upright position and atilted position relative
to the housing in order to generate an input signal
via the detection mechanism.

. The hand held electronic device as recited in claim

7 wherein the movable component is rotated about
an axis relative to the housing in order to generate
an input signal via the detection mechanism.

. The hand held electronic device as recited in claim
7 wherein the detection mechanism includes one or

movementindicatorsthat generate signals indicative
of the movements of the movable component, the
movement indicators being selected from switches,
sensors or encoders.

. The hand held electronic device as recited in claim

7 wherein the housing includes an opening for pro-
viding access to the display device, the display de-
vice being tiltably seated within the housing, and the
detection mechanism including one or more me-
chanical switches disposed between the display de-
vice and the housing, the mechanical switches gen-
erating input signals when the display device is tilted
in the region of the mechanical switch.

. The hand held electronic device as recited in claim

7 wherein the housing includes an opening for facil-
itating user interaction with the display device, the
display device being slidably seated within the hous-
ing, and the detection mechanism including one or
more sensors disposed between the display device
and the housing, the sensors generating input sig-
nals when the display device is slid in the region of
the sensor, the sensors being selected from force
sensitive resistors, strain gauges or load cells.

. The hand held electronic device as recited in claim

21 wherein the housing includes a channel and
wherein the display device is disposed within the
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channel in order to permit a sliding action of the dis-
play device relative to the housing, and wherein the
display device is suspended within the channel via
one or more spring elements.

. A method TOF receiving 8. USGF input, said method
being implemented on an electronic device having
a display, said method comprising:

displaying a graphical user interface on the dis-
play; and
generating one or more input signals when the
display is moved, the input signals being used
to provide user input to the electronic device.

. A method as recited in claim 23, wherein the display
is movable.

. A method as recited in claim 23, wherein the elec-
tronic device includes a housing, and wherein the
display is movable within the housing.

. An electronic device, comprising:

a housing; and
a movable display apparatus constrained within
the housing, wherein physically moving the
movable display apparatus within the housing
operates to signal at least one user input.

. The electronic device as recited in claim 26 wherein

the movable display apparatus translates, slides,
pivots or rotates relative to the housing.

. The electronic device as recited in claim 26 wherein

the electronic device is a hand held media player,
and wherein the at least one user input is a media
control input.

. The electronic device as recited in claim 26 wherein

the movable display apparatus is the only input
means of the electronic device.

. The electronic device as recited in claim 26 wherein

the movable display apparatus is the primary input
means of the electronic device.

31. A handheld media player, comprising:

a housing for enclosing internally various func-
tional components for operating the handheld
media player, the housing including an opening;
a display capable of presenting text and/or
graphics covering the opening and including in-
ternal circuitry, the display cooperating with the
housing to form the peripheral surfaces of the
handheld media player, the display having aflat
outertouchable su rface that is exposed to a user

otthe handheld media player, display being con-
figured to tilt to at least four positions relative to
the housing, the at leastfour positions including
a top tilt position, a bottom tilt position, a left tilt
position and a right tilt position; and
a plurality of mechanical switches located within
the housing and underneath the display, the plu-
rality of mechanical switches including at least
four mechanical switches that cooperate with
the tilting of the display to provide at least four
distinct user inputs, the four mechanical switch-
es including a first mechanical switch, a second
mechanical switch, a third mechanical switch
and a fourth mechanical switch, the first me-
chanical switch being located underneath a top
portion of the display, the second mechanical
switch being located underneath a bottom por-
tion of the display, the third mechanical switch
being located underneath a left portion of the
display, and the fourth mechanical switch being
located underneath a right portion ofthe display,
the first mechanical switch generating a first
switch signal when the display is tilted to the top
tilt position, the second mechanical switch gen-
erating a second switch signal when the display
is tilted to the bottom tilt position, the third me-
chanical switch generating a third switch signal
when the display is tilted to the left tilt position,
the fourth mechanical switch generating afourth
switch signal when the display is tilted to the
right tilt position.

. A handheld media player as recited in claim 31,
wherein the handheld media playerfurther compris-
es a circuit board having one or more electrical com-
ponents mounted thereon, and
wherein display electrically couples to one or more
electrical components mounted on the circuit board.

. A handheld media player as recited in claim 32,
wherein the circuit board is provided internal to said
housing such that the circuit board is beneath the
display.

. A handheld media player as recited in claim 33,
whereinthefirst,second, third andfourth mechanical
switches are mounted on different sides of one sur-
face of the circuit board.

. A handheld media player as recited in claim 31,
wherein the display includes at least a circuit board
having one or more electrical components mounted
thereon.

. A handheld media player as recited in claim 31,
wherein depressing a side of the display causes a
corresponding one of the mechanical switches to
provide a switch signal.
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. A handheld media player as recited in claim 31,
wherein the display can be depressed inward sub-
stantially uniformly such that two or more ofthe first,
second, third and fourth mechanical switches pro-
vide their corresponding switch signals.

. A handheld media player as recited in claim 31,
wherein the display is a liquid crystal display.

. A handheld media player as recited in claim 31,
whereinthe housing has afrontsurface, and wherein
the opening of the housing is at the front surface.

. A handheld media player as recited in claim 39,
whereinthedisplayconsumessubstantiallyallofthe
front surface of the housing.

. A handheld media player as recited in claim 31,
wherein the handheld media player stores media
items that can be presented to the user bythe hand-
held media player, and wherein interaction with the
display by the user of the handheld media player
enables the user of the handheld media player to
make media selections from the media items.
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(5?) Digital camera (100) Shown in FIG. 4 has input
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plane, that detects a touching position of a linger (Boa)
of an operator and a sliding speed 01 the finger (30a),
(32) that computes a vibration pattern based on the slid-
ing speed detected by the input detection section (24),
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and vibration section that vibrates the input detection
plane based onthe vibration pattern thus computed. The
(32) computes a vibration pattern of the input detection
plane to generate vibi-ations from its low frequency and
small amplitude to its hightrequency and large amplitude,
as the finger (Boa) goes away from a position where it
has touched the Input detection plane.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an input device having a haptic function, an information input method, and an
electronic device that are well applicable to a digital camera, information-processing apparatus, portable telephone,
information portable terminal unit, etc. to which information is input by performing haptic operation on an input detection
plane in a sliding manner. More specifically, it relates to those having vibration means for vibrating the input detection
plane by using a vibration pattern computed on the basis of a haptic position by an operation body on this input detection
plane and a sliding speed of this operation body, thereby enabling to be generated plural kinds of vibrations which have
different period of vibration time (amplitude, frequency, and the number oi times of vibrations) for each separate operator
andwhich co'respond to a sliding speed or a sliding lapse of time ofthe finger etc. of the operator, which is the operation
body.

BACKGROUND ART

[0002] Recently, users (operators) have come to photograph a subject by using a digital camera having many kinds
oi operation modes and to ta<e various contents into a portable terminal unit such as a portable telephone or a personal
digital assistant (PDA) and utilize the contents. These digital camera, portable tenninal unit. etc. each has an input
device. As the input device, a keyboard and a touch panel having both of input means such as a JOG dial and display
portion and the like are used in many cases.
[0003] As for this kind of digital camera, portable terminal unit, etc., a portable information terminal and programs
therefor have been disclosed in Patent Literature 1 of Japan (Japanese Patent Application Laid Open Publication No.
2003-256120. pp. 2-3, FIG. 1). This portable information terminal has a display portion on its terminal unit body and a
JOG dial at approximately middle of the body. The JOG dial is provided at a position different from that of the display
portion. This JOG dial is rotated clockwise or counterclockwise so that an image on the display portion may be rotated
as interlocked with this rotation. Moreover, by pressing the JOG dial toward the body, an image range is changed. By
configuring an information terminal in sucha manner, avariety of kinds of operations can be performed more comfortably.
That is, the JOG dial employs a mechanical structure so that the operator may be given a haptic sense synchronized
with any changes in contents displayed on the display portion for each time when he or she selects an input item on the
display portion.
[0004] Further. some other portable terminal units having a haptic input function hasan inputtunction—provideo display
portion that combines any ones ofvarious types of touch panels and display portions. By this type of portable terminal
unit, an operator selects an input item by directly touching an icon display position in a space of two dimensions other
than a depth-wise direction of the display portion as viewed from the operator. in such a manner, the operator can
perform an input operation through a contacting (inputting, getting a touch of) a variety of icons displayed orithe display
portion with a smaller eyeball movementthan the JOG dial type, thus more directly selecting an input item.
[0005] it is to be noted that an electronic device relative to the past examples such as a digital camera, an information
processing apparatus, a portable telephone. and an information portable terminal unit that are provided with a haptic
input function have the following problems.

i. By a portable information terminal in which a display portion and a JOG dial are separated in arrangement as
disclosed in PatentLiteratJ.rre 1, an operator can get only a single haptic sensegerierated by amechanical stnicture,
so that this haptic sense does not have a large impact on him or her presently.
ii. By an input function-provided portable terminal unit that combines any ones of various types of touch panels and
display portions, when having selected an icon on the display portion, the operator cannot get a haptic sense
synchronized with that selection.
iii. in this connection, in the case of configuring a haptic function-provided input device by combining a plurality of
vibrators and input means so that a haptic sense may be obtained through an operation to straightly touch its input
operation surface, it is predicted that mere combination of the mechanism of separately arranging a display portion
and input means as disclosed in Patent Literature 1 and an input function that combines various types of touch
panels and display portion will not give a sufficient haptic sense it the operator touches the input operation surface
at different speeds.

DISCLOSURE OF THE INVENTION

[0006] A haptic function—provideo input device related to the present invention is adevice thatperformstouch operation
to slide on an input detection plane. The input device has input detection means, which has the input detection plane,
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for detecting a touching position of an operation body and a sliding speed of the operation body, computation means
for computing a vibration pattern based on the sliding speed detected by the input detection means, and vibration means
for vibrating the input detection plane based on the vioration pattern computed by the computation means.
[0007] According to a haptic function-provided input device related to the present invention, on the assumption that
performing touch operation to slide on an input detection plane, input detection means having the Input detection plane
detects a touching position of finger of an operator, which is one example of an operation body, and a sliding speed of
this linger. Computation means computes vibration patterns based on the sliding speed of the finger etc. of the operator
detected by the input detection means.
[0003] For example, the computation means computes a vibration pattern of the input detection plane to generate
vibrations from its low frequency and small amplitude to its highfrequency and large amplitude, as the operation body
goes away from a position where it has touched the input detection plane Therefore, it is possible to generate plural
kinds of vibrations which have different vibration patterns (amplitude, frequency, and vibration timesi for each operator
and which correspond to a sliding speed or a sliding lapse of time of the finger of the operator.
[0009] An information input method related to the present invention is a method for inputting information by performing
touch operation to slide on an input detection plane. The method has the steps of detecting a touched position and a
sliding speed of an operation body that touches the input detection plane, computing a vibration pattern based on the
touched position and the sliding speed that are detected, and vibrating the input detection plane based on the computed
vibration pattern.
[0010] According to the information input method related to the present invention, in a case oi inputting informaton
by performing touch operation to slide on an input detection plane, it is possible to generate plural kinds of vibrations
which have different vibration patterns for each operator and which correspond to a sliding speed or a sliding lapse of
time of the finger etc. of the operator, which is the operation body.
[0011] An electronic device related to the present invention is an electronic device having a haptic function-provided
input device that performs touch operation to slide on an input detection plane and display means for displaying a display
image based on information input by the input device. The input device includes input detection means, which has the
input detection plane, lor detecting a touching position of an operation body and a sliding speed ol the operation body,
computation means for computing a vibration pattern based on the sliding speed detected by the input detection means.
and

vibration means torvibratingthe input detection plane basedonthevibration patterncomputed bythe computation means.
[0012] According to the electronic device related to the present invention, the hapticfunction-provided input device
related to the present invention is applied thereto, so that in the case of inputting inlonnation by performing touch
operation to slide on an input detection plane, it is possible to generate plural kinds of vibrations which have different
vibration patterns for each operator and which correspond to a sliding speed or a sliding lapse of time of the finger etc
of the operator, which is the operation body.

BRIEF DESCRIPTION OF THE DRAWINGS

[001 3]

FIG. 1 is a perspective view of a digital camera 1 00 for illustrating a configuration thereof to which a haptic function-
provided input device according to each of the embodiments of the present Invention is applied;
FIG. 2 is a perspective view of a camera body 20 for illustrating a configuration of a rear thereof;
FIG. 3A IS a cross-sectional view of the camera body 20 for illustrating a configuration thereof as viewed from a
bottom thereof;
FIG. 3B isa cross-sectional ofthecamera body 20 for illustrating aconfiguration thereof as viewed from atop thereof;
FIG. 4 is a block diagram for showing an internal configuration of the digital cameraioo;
FIG. 5 is a perspective view of an input detection section 24 for showing an example 01 operation thereof;
FIG. GA is a diagram for showing an example of setting input positions Pt-P5 on the input detection section 24;
FIG. 6B is a drawing for showing an example of a relationship between the input detecbon section 24 and input
points Pf-P5;
FIG. 7A is a drawing forshowing an example of setting input positions P1 —P5 in operation case I;
FIG. 7B is a drawing for showing an example of a vibration pattern at time point Tp2+Tu between input positions
P2 and P4 in operation case I;
FIG. 7C is a drawing for showing an example of a vibration pattem at time point Tp2+Tot+T[I between input positions
P2 and P4 in operation case I;
FIG. 7D is a drawing for showing an example of a vibration pattern at time point Tp2+Tu.+2XT[l between input
positions P2 and P4 in operation case I;
FIG. ‘IE is a drawing for showing an example of a vibration pattern at time poini Tp2+Ta-i-3XT[l between input
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positions P2 and P4 in operation case I;
FIG. 7F is a drawing for showing an example of a vibration pattern at time point Tp2+Toi+4)(Tj5 between input
positions P2 and P4 in operation case I;
FIG. 7G is a drawing forshowing an example of a haptic image between input points P2 and P4 in operation case I;
FIG. BA is a drawing forshowing an example of setting input positions P1<P5 in operation case ll;
FIG. 8B is a drawing for showing an example of a vibration pattern at time point Tp2+Tu between input positions
P2 and P4 in operation case ll;
FIG. BC is adrawing for showing an example of a vibration pattern at time point Tp2+Tu+Tp between input positions
P2 and P4 in operation case ll;
F|G.BD is a drawing for showing an example of a vibration pattern at time point Tp2+Toi+2XT|3 between input
positions P2 and P4 in operation case ll;
FIG. SE is a drawing for showing an example of a vibration pattern at time point Tp2+Ta+3XTfl between input
positions P2 and P4 in operation case ll;
FIG. BF is a drawing for showing an example of a vibration pattern at time point Tp2+Tei+4XT|1 between input
positions P2 and P4 in operation case ll;
FIG. 8G is a drawing for showing an example of a haptic image between input points P2 and P5 in operation case ll;
FIG. 9A is a drawing for showing an example of a vibration pattern to an actuator 25e when a sliding speed is V1,
related to a conventional method;
FIG. 95 is a drawing Iorshowing an example of a vibration pattern to another actuator 25f when the sliding speed
is V1, related to the conventional method:
FIG. 9C is a drawing for showing an example of a long lapse of time of touching an input detection section related
to the conventional method;
FIG. 9D is a drawing for showing an example of a vibration pattern to the actuator 25e when the sliding speed is
V2, related to the conventional method;
FIG. QE is a drawing for showing an example of a vibration pattern lo another actuator 25f when the sliding speed
is V2, related to the convemional method; '
FIG. 9F is a drawing for showing an example of a short lapse of time of touching the input detection section related
to the conventional method;
FIG. WA is a drawing for showing an example of a vibration pattem to an actuator 25s when the sliding speed
Vx=V1, related to a method of the present invention;
F G. 105 is a drawing for showing an example of a vibration pattern to another actuator 25! when the sliding speed
is Vx=V1, related to the method of the present invention;
F G. ‘HA is a drawing for showing an example of setting input positions Pf-P5 at the time of a sliding speed of V1
when finger moves slow according to the method of the present invention and the conventional method;
F G. ‘I 15 is a drawing forsriowing an example of a naptic image atthe time of the sliding speed of V1 according to
the method of the present invention and the conventional method;
F G‘ ‘HC is a drawing forshowing an example ofserling input positions P1-P5 at the time of a sliding speed of V2
when the finger moves fast according to the method of the present invention and the conventional method;
F G. 11D is a drawing for showing an example ofa haptlc image atfhe time of the sliding speed of V2 according to
the conventional method:
F G. 11E is a drawing for showing an example of a haplic image atthe time of the sliding speed of V2 according to
the method of the present invention;
F G. 12A is a conceptual diagram for showing an example of image display before zoom-in in a zoom~in mode:
F G. 12B is a conceptual diagram for showing an example of image display during zoom—in;
FIG. 12C is a conceptual diagram for showing an example of image display after 7oom-in;
F G. 15A is a conceptual diagramfor showing an example of operations before adjustment in a volume adjustment
mode:

F G. 135 is a conceptual diagram for showing an example of operations during adjustment;
FiG. 136 is a conceptual diagram for showing an example of operations after adjustment;
F G. 14A is a flowchart showing an information processing example (No. 1) in a digital camera ‘I00 according to a
first embodiment.
F G. 14B is a flowchart showing an information processing example (No. 2) in the digital camera 100;
FIG. MO is a flowchart showing an information processing example (No. 3) in the digital camera 100;
F G..14D is a flowchart showing an information processing example (No. 4) in the digital camera 100;
FIG. 15 is a flowchart (subroutine) showing a processing example in the zoom—in mode; and
F G. 16 is a perspective view of adigital camera 200 according to a second embodiment for illustrating an example
of a haptic function-provided input mechanism used therein.
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BEST MODE FOR CARRYING OUT THE INVENTION

[0014] The present invention has solved the conventional problems, and it is an object of the present invention to
provide a haptic function-provided input device, an information input method, and an electronic device that enable to be
generated plural kinds of vibrations which have different vibration times for each operator and which correspond to a
sliding speed or a tapse of sliding time of the finger etc. of the operator.
[0015] The following will describe one embodiment of the haptic function—provlded input device, the information input
method, and the electronic device related to the present invention.

[First Embodiment]

[0016] In the first embodiment, vibration means for vibrating an input detection plane in accordance with a vibration
pattern computed based on a touch position and a sliding speed of an operation body on this input detection plane is
provided, thereby enabling to be generated plural kinds of vibrations which have different periods oi vibration time
(frequency. amplitude, and the number of times) for each operator and which correspond to a sliding speed or a lapse
of sliding time of the finger etc. of the operator, which is the operation body. _
[0017] A digital camera 100 shown in FIG. 1 is one example of electronic devices to which a hapticfunction-provided
input device related to the present invention is applied. This digital camera 100 has a camera body 20. The camera
body 20 is constituted of a chassis 22. The chassis 22 is assembled by causing a front case 21A and a rear case 21 B
that are roughly box-shaped to abut against each other with a roughly square—shaped shock absorber2.'3 made oi rubber
being sandwiched between openings of these respective cases.
[0018] On an upper face plate of the chassis 22, an input detection section 24 constituting a hapticfunctionprovided
input device (input detection means) is mounted. The input detection section 24 has the input detection plane and is
operated in a slide input mode. The slide input mode is referred to as an operation to perfomi any touch input to slide
on an input detection plane when switching modes such as a playback/fasbforward mode, a zoom-out mode, a zoom-
in mode. and a volume adjustment mode. As in this embodiment, besides the slide input mode, otherprocessing modes
are prepared. In these other modes, a shutter button operation mode, an erasure button operation mode, a power source
button operation mode, an operation mode to switch between a standard mode and a snap mode, etc. are included. As
the input detection section 24, a rectangular electrostatic inputsheet is used.
[0019] inside the front case 21A, along a longitudinal direction of the input detection section 24, actuators 25a and
25b constituting the vibration means are provided with a predetermined spacing therebetween and configured to vibrate
the input detection plane based on a desired vibration pattern. Similarly, inside the rear case 21 E, along a longitudinal
dlrectionof the inputdetectionsection24, acIuators25cand 25d are providedwith a predetermined spacingtherebetween
and configured to vibrate the Input detection plane based on the desired vibration pattern. in the present embodiment,
the actuators 25a and 25c are faced to each other and the actuators 25b and 25d are faced to each other. This forces
the vibrations to be made strong.
[D020] Besides, the front case 21A mounts a lens 25, shown in FIG. 1, to have a zoom function so that an image of
a subject may be l‘on'ned when photographing the subject. Further, atthe right comer of the front case 21A, an extemal
interface terminal 39 is provided to connect an external device to which any iniomtatlon can be transferred,
[0021] The rear case 21B shown in FIG, 2 is provided with a display portion 29 to display an Image to be displayed
on the basis of information input by the input detection section 24. The display portion 29 is configured to perfom1 a
monitorfunction as well as otherfunctions such as a finderfunction. As the display portion 29. a liquid crystal display
(LCD) IS used which has a resolution of about 640 pixels by 430 pixels.
[DOM] As can be seen from a bottom of the camera body 20 shown in FIG. 3A, besides the lens 26 and the display
portion 29, substrate mounting components 27 and a battery 26 are mounted inside the chassis 22. As can be seen
from atop of the camera body 20 shown in FIG. 3B, the input detectionseciion 24 and the actuators 25a-25f are mounted
inside the chassis 22, The input detection section 24 shown in FIG. 3B is constituted of an electrostatic capacitive input
sheet. One sheet of electrostatic capacitive input sheet is constituted of a roughly rectangular sheet, so that by pressing
a plurality of predetermined positions of this electrostatic capacitive sheet, the above~described mode buttons function
respectively. '
[0023] In the present embodiment, at right and left positions underthe inputdetectim section 24, besides the actuators
25a-25d mounted inside the front case 2i A and the rear case 21B, the actuators 25e and 25f are also mounted to vibrate
the input detection plane based on a desired vibration pattern so that vibrations may propagate to, for example, an
operation direction. Each of the actuators 25a-25f is constimted of a piezoelectric sheet or a piezoelectric element.
[D024] Next, a haptic function—providecl input device, the digital camera 100, and a haptic feedback input method in
the digital camera too of the present invention will be described. FIG. 4 is a block diagram for showing an internal
configuration ofthe digital camera 100, indicating blocks of important sections ofthefunctions constituted ofthe substrate
mounting components 27 etc in the chassis shown in FIGS. 1. 2, and 3A. and 138. Like components in FIGS. 4 and 2
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are indicated by the same symbols.
[0025] The digital camera 100 shown in FIG. 4 is provided with the input detection section 24, the display portion 29,
anA/Ddriver31 , a CPU32, apower source unit 33, acamera 34, otherdevices 35, aspeaker 36, and a vibration section 40.
[0026] The input detection section 24 has the input detection face as shown in FIG. 2 etc. and E configured to detect
a touch position by the finger 30a of the operator as the operation body and a degree of sliding (moving speed) of the
finger 30a of this operator. Although, in FIG. 2, an electrostatic capacitive input device has been described as the
electrostatic capacitive sheet as forthis input detection section 24, the present invention is not limited to that; any device
may be used as far as it can distinguish between a cursorlng and a selection function.
[0027] For example, the input detection section 24 may be an input device such as a resistance film typed one, a
surface acoustic wave (AW) typed one, an optical typed one, or a multiple-stage typed tact switch. Preferably, any input
device may be used as far as it is configured to be able to give position information and force information to the CPU
32. The abovedescribed input detection section 24 is supplied with at ieastposition information S1 and force information
52 (pressing force), which provides an input quantity, via the operator's finger 30a.
[0028] The display portion 29 is configured to display an image to be displayed based on information input by the
input detection section 24. The display portion 29 is set to perform a monitor function as well as such functions as a
finderfunction. Forexample, the dispiayportion 29 displays icons ofthe 2oom»inmode, the zoom-out mode_theplayback./
fast-forward mode, the volume (Vol) adjustment mode, etc. based on control information (command D) fromthe CPU 32.
[0029] The input detection section 24 has the AID driver 31 connected thereto, to receive the position information S1
and the input quantity S2 output from the input detection section 24 and perform anaIog~to—digita| conversion thereof.
For example, the A/D driver 31 converts an analog signal comprised ofthe position information S1 and the input quantity
32 into digital data in orderto distinguish between the cursorlng and the selection function. Along with it, the AID driver
31 detects, through computation, which is cursorlng input or selection information and supplies the CPU 32 with data
D3 constituted of a flag indicating either cursorlng or selection, position detection data D1 or input quantity data D2.
Those computations may be performed in the CPU 32. _
[0030] The A/D diver 31 is connected with the CPU 32 which is one example of computation means, and receives
an input signal from the ND driver 31 and supplies a command D to devices of the power source unit’.-1'3, the camera
section 34, the other devices 35, the display portion 29, the speaker 36, and an actuator drive section 37.
[0081] For example, the CPU 32 has a function (algonthmj to process a sine waveform generated in the actuator drive
circuit 37 by using asiiding speed of an operators!) 5 a parameter in the same vibration mode.TheCPiJ 32 is configured
to compute a vibration pattern based on the sliding speed detected by the input detection section 24, in the present
embodiment, the CPU 32 computes a vibration pattern of the input detection plane such that as the finger 30a of the
operator goes away from a point where it has touched the input detection plane originally, the input detection plane can
generate vibration pattern from low frequency and small amplitude to high frequency and large amplitude.
[0032] Further, the CPU 32 constitutes control means, and conducs vanabie control on input information based on
the sliding speed. For example, the CPU 32 conducts such a control as to set a larger quantity of input information when
the operator’s finger has been slid faster thana quantity of input infonnation when it has been slid at a standard sliding
speed.
[0033] The vibration section 40 is constituted of the actuator dn‘ve circuit 37 and the actuators 25a—25f, to vibrate the
input detection plane based on a vibration pattern computed by the CPU 32 in such a manner that vibrations may
propagate to an operation direction thereof. The above-described CPU 32 is connected to the actuator drive circuit 37
to generate vibration control signals Sarsf in acxoroance with each command D from the CPU 32 and supply the plural
actuators 25a, 25b, 25c, 25d, 2Ee, and 2Ef with the vibration control signals Sa-Sf. The vibration control signals Sa—Sf
have, forexample, outp utwavefomts W1 -W3, withslne waveshape.This enables to be driven the six actuators 25a-25f.
[0034] Further, the CPU 32 is connected to the camera 34 to photograph a subject through the above-descnbed lens
26 in accordance with the command D. As the camera 34, an imaging device (CCD), not shown, is used to output
photographed data obtained through photographing ofthe subject.
[0035] The other devices 35 include a storage device, an external terminal, etc. For example the storage device
stores photographed data and reads this photographed data in accordance with the command Dfrom the CPU 32. The
external terminal includes the external interface terminal 39 shown in FIG. 1, ‘.0 output the command D from the CPU
32 to an external device such as a printer so that a printer mode not shown, may be activated. The speaker 36 produces
icon confirmation sound or device-handling announcing sound in accordance with the command D from the CPU 32.
[D036] The power source unit 33 is connected to the battery 28 described earlier and supplies power to the input
detection section 24, the display portion 29, the AID driver 31 , the CPU 32, the camera 34, the other devices (storage
device, external terminal, etc.) 35, the vibration section 40, etc
[0037] By configuring the digital camera 100 as the above, it is possible to generate plural kinds of vibrations which
correspond to a sliding speed or a lapse of sliding time of the operator's finger 30a and which have different vibration
patterns (amplitude,frequency, andvibrationtimesi foreach operator. The operatorelosensesfunction-specific vibrations
from the CPU as a haptic sense when having received vibrations through his or her fingeraoa. Also, contents displayed
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on the display portion 29 are utilized so that each function can be decided through visual perception by operators eyes
and a sound produced by speakerafi is utilized sothat each function can be decided through auditory perception of hisears.

[0038] Next, an operation example will be described in which the operator gets a haptic sense from the camera body
20 with him or her sliding his or her finger 30a on the input operation face. FIG. 5 is a perspective view of the input
detection section 24 for showing an example of operation on the input detection section 24, in which a portion of the
operator's linger 30a is expanded.
[0039] In the present embodiment, the input detection section 24 shown in FIG. 5 has an input operation face PH and
is operated In such a manner that the operator's finger 30a may be slid (go over) on this input operation face PR at a
predetermined speed from, for example, a left bottom portion to a right top portion in the figure in a condition where that
the finger 30a is in contact with that face PR through constant force. The input operation face PR is defined to be a
region enclosed by a broken line including an upper of the chassis to which the input detection section 24 is projected.
[0040] In the present embodiment, on the rigrit and left sides of the input detection section 24 shown in FIG. BA, the
actuators 25f and 25e are respectively provided. The input detection section 24 and the actuators 25a, 25b, 25e, 25f,
etc. are all fixed to the chassis 22 by adhesive 27. As the input detection section 24, an electrostatic capacitive sheet
(touch panel) and the like are used to detect a sliding speed of the operators finger 30a.
[0041] In FIG. 6B, five points of positions P1-P5 are set on the input operation face PR. In the present embodiment,
an example is employed in which one end of the input detection section 24 is arranged between positions Pi and P2
and the other end of the input detection section 24 is arranged between positions P4 and P5. The operator goes over
the input operation face PR at esilding speed V0 in a direction from position P1 to position P5. In this case, the CPU
32 calculates a rate of change Vx, which is detected by the input detection section 24. in input positions P1 through P5
on a time axis thereof, that is, a sliding speed Vx of the operator's finger 30a.
[0042] In the present embodiment, the input detection section 24 prepares beforehand a haptic waveform Wo when
a standard rate of change in "input positions P1 through P5 along the time axis thereof, that is, a standard sliding speed
of the operator's finger 30a is set to V0. Table 1 shows contents of the haptic wavefomi Wo with respect to the standard
sliding speed Vo.

Table 1

haptic wavefomi Wo with respectto rate of change V0 in position along a basic time axis

Frequency fx

Amplitude Ax
The number oftimes Nx

H1, H2, H3. H4, .......................................................... ..

[0043] in Table 1, fit indicates a frequency of the haptic waveform Wo, Ax indicates its amplitude, and Nx indicates
the number of times (of its waves). At the first stage of a vibration pattern, the haptic waveform Wo has a frequency

=Ht[Hz]. an amplitude Ax=A1[pmJ, the number of times Nx=n1_ Similarly, at the second stage thereof, it has fx=H2,
the amplitude Ax=A2, and the number of times Nx=n2; at the third stage thereof, it has fx=H3, the amplitude Ax=A3,
and the number of times Nx=n3: atthe fourth stage thereof, it has fx=H4, the amplitude Ax=A4, and the number of times
Nx=n4,..., where units are omitted.
[0044] Further, in the present embodiment, a sliding speed Vx in a case where the finger goes over on the input
operation face PH at the standard sliding speed Vo or slower (V1<Vo) is set equal to Vt (Vx=V‘I). This is defined to be
operation case I, Table 2 shows contents of a haptic waveform Wv with respect to sliding speed V1.

Table 2

haptic waveform Wv with respect to rate of change Vx In position along a detected time axis

Frequency fx H1, H2, H3, H4, .......................................................... ..

Amplitude Ax A1, A2, A3, A4,
The number oftimes Nx .

V0 V0 V0

111?, 112;, n3'E(‘y‘_i -— ———
E

n_Vx'

[0045] In the operation case I shown in Table 2, ix indicates a frequency of the haptic waveform Wv, Ax indicates its
amplitude, and Nx indicates the numberof times of its waves. At the first stage of a vibration pattern, the haptic waveform
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Wv has a frequency fx=H1[Hz], an amplitude Ax=A1[um], the number of times Nx=n1-VoNx. Similarly, at the second
stage thereof, it has fx=H2, the amplitude Ax=A2, and the number of times Nx=n2-VoNx; at the third stage thereof, it
has lx=H3, the amplitude Ax=A3, and the number ottimes Nx=n3‘Vo/vx: at the fourth stage thereof, it has Ix=H-4, the
amplitude Ax=A-'1, and the number of times Nx=n4—Vo.fVx,..., where units are omitted.
[0046] Furmennore. in the present embodiment, a sliding speed Vx in a case where the finger goes over faster than
the standard sliding speed Vo (V2>Vo)is set equal to V2 (V1 <V2). This is defined to be operation case II. Table 3 shows
contents of the haptic waveform Wv with respect to the sliding speed V2.

Table 3

haptic waveform Wv when Nx>(VoNx)

Frequency fx H1, H2, H3, H4,

Amplitude A1 A1, A2, A3, A4, ........................... ..
The number of times Nit 1,1,1,1,

[0047] in Table 3, hr indicates a frequency of the haptic waveform Wv, Ax indicates its amplitude, and Nx indicates
the number of times of its waves. in this case, however, these contents are employed only when at least one of the
number oltimes Nx=n1 - VoNx, Nx:n2- VoNx, Nx=n3 - Vo/Vx, Nx=n4- VoNx. takes avalue below one (1). At the
first stage of a vibration pattern, the haptic waveform Wv has a frequency fx=H1 [Hz], an amplitude Ax:A1[um], and the
number of times Nxzt, Similarly, at the second stage thereof, it has fx=H2, the amplitude Ax=A2, and the number of
times Nx=2; at the third stage thereof, it has fx=H3, the amplitude Ax=A3, and the number of times Nx:3; at the fourth
stage thereof. it has ix:H4, the amplitude Ax=A4. and the number of times Nx=4,..__ where units are omitted.
[0048] In this case, I the number of times N): is set to nx - VoNx (x=1, 2, 3, 4, ...) when distinguishing between the
operation cases I and II. the CPU 32 decides whether nx - ‘Jo/Vxzt with respect to the standard sliding speed Vo. By
using a result of this decision. the digital camera 100 can generate plural kinds of haptic senses having the same haptic
image but different periods of vibration time in the same vibration mode.
[0049] Next, an example of a vibration pattern and an example of a haptic image in the operation case I will be
described. Along a horizonta axis shown in FIG. 7A, input positions P1 —P5 related to operation cme I are given. Vertical
axes shown in FIG. 7B-7G all give amplitude Ax and horizontal axes thereof all give time t. Each graduation of the time
axis corresponds to 0.1 [5]. Each graduation of the input position axis corresponds to 1cm. This example exemplifies the
case of moving from input positions P1 to P5 by taking 2[s]. that is, the case of moving over a distance of all sections
of 4cm at a sliding speed of 2cm/s (operation case I).
[0050] FIG. TA shows the operation case I, that is, a case where the operators finger title has gone over the input
operation face PR at a sliding speed of V1 of the operators finger 30a that is the standard sliding speed Vo or slower
[V1sVo). in this case, during a lapse of time when the operators linger 30-3 moves from input positions P1 to PS, the
input detection section 24 detects the sliding speed V1 of the operators finger 30a.
[0051] Based on a rate of change V: with respect to the time axis_in the input positions P'I—F'5. which is detected by
the input detection section 24, the CPU 32 detects and recognizes that a sliding speed of \i“l=2cmls at which the
operators finger 30 has gone over the Input operation race PR is the same as the standard speed Vo or slowerthan
that (V1sVo). If having detected operation case I, the CPU 32suppIies the actuator drive circuit 37 with such a command
D (control information) as to generate the vibration pattern shown in Table 2.
[0052] In FIG. TEI showing a vibration pattern example at TP2+Toi, TP2 indicates an input detection time when the
input detection section 24 detects an input position P2. In FIG. 7B, To: indicates a vibration delay time, that is, a time
lag from Input detection time TP2 to excitation—starting time. In this case, it is about 0.15.
[0053] At this input detection time TP2, the actuator drive circuit 37 shown in EIG. 4 outputs such vibration control
signals Sa-Sf as to generate the vibration pattern shown in Table 2 based on the command D. The actuator 25a is
supplied with the vibration control signal Se; the actuator 25b is supplied with the vibration control signal Sb; the actuator
25c is supplied with the vibration control signal Sc; the actuator 25d is s uppiied with the vibration control signal Sd; the
actuator 25a is supplied with the vibration control signal Se; and the actuator 25f is supplied with the vibration control
signal Sf, respectively.
[0054] OI course, this invention is not limited to this; for example. drive signals of four patterns may be supplied such
that the actuators 25a and 25c are supplied with the vibration control signal Sa having the same contents; the actuators
25b and 25d are supplied with the vibration control signal Sb; the actuator 25a is supplied with the vibration control
signal Sc; and the actuator 251‘ is supplied with the vibration control signal Sd.
[0055] The actuators 25a-251 vibrate for about 0.85 based on the vibration control signals Sa—Sd. Specifically. in the
vibration waveiorm shown in FIG. 78, they vibrate in accordance with a vibration pattern having frequency I‘x=5DHz,
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amplitude Ax=5pm, and the number oi times Nx=i0 for about 0.25 at the first stage i thereof. Hereinafter, this pattern
is described as [fir Ax Nx]=[50 5 10]. Similarly, they vibrate in accordance with vibration paitem [fx Ax Nx]=[i 00 i0 20]
for about 0.25 at the second stage ii thereof too. Atthe third stage iii thereoftoo,they vibrate in accordance with vibration
pattern [ix Ax Nx]=[2D0 20 :10] for about 0.25. At the fourth stage iv thereof too, they vibrate in accordance with vibration
pattern [fx Ax Nx]—[40U 3U 80] for about 0.2s.
[0056] Further, in FIG. 7C showing a vibration pattern example at TP2-i-Tu+T|3, Tl3 indicates vibration propagation
delay time, that is. slight delay time with respect to the vibration delay time Ta. That is, in a vibration pattern constituted
of the first through fourth stages i-iv shown in FIG 7C, vibration propagates iaterthan that of FIG. 7B by the vibration
propagation delay time Ti).
[0057] Further, relative to He. 7D showing a vibration pattern example at TP2+Tu+2XT[3, in a vibration pattern con-
stituted of the first through fourth stages i«iv, vibration propagates later than that of FIG. 7C further by the vibration
propagation delay time Tl}. Relative to FIG. 7E showing a vibration pattern example at TP2+Tor+3XT[3, in a vibration
pattern constituted of the first through fourth stages i-iv. vibration propagates later than that of FIG. 7D further by the
vibration propagation delay time Ti}.
[0058] Relative to FIG. ‘IF showing a vibration pattern example at TP2+Tor+4XTB, in a vibration pattern constituted
of the first through lourth stages i-iv, vibration propagates later than that of HG. 7E further by the vibration propagation
delay time Ti}.
[0059] According to a haptic image obtained through the operator's finger 30a in operation case i shown in FIG. 7G.
in a period of time when the finger moves from input positions P2 to P4, it is possible to obtain a haptic sense based on
the vibration patterns shown in FIGS. 78-‘/‘F. At the input position P2, in about 0.2s of its first stage i. the haptic sense
based on the vibration paitem [fx Ax Nx]=[50 5 10] is obtained and in about 0.25 of its second stage ii, the haptic sense
based on the vibration pattern [ix Ax Ni<]=[1lJ0 10 20] is obtained, and in about D.2s of its following third stage iii, the
haptic sense based on the vibration pattern [fx Ax Nx]=[200 20 40] is obtained and in about 0.2s of its fourth stage iv,
the haptic sense based on the vibration pattern [fx Ax Nx]=[fl-D0 30 80] is obtained.
[0060] Next, an example of a vibration pattern and an example of a haptic image in operation case ll will be described.
Along a horizontal axis shown in FIG. BA, input positions Pi—P5 in operation case II are given.
[0061] Vertical axes shown in FIG. 85-86 all give amplitude Ax and horizontal axes thereof all give time t. Each
graduation of the time axis corresponds to D.1[s]. Each graduation of the input position axis corresponds to icm. This
example exemplifies the case of moving from the input position P1 to the input position P2 by taking 0.5[s], moving from
the input position P2 to the inputposition P4 by taking 0.55, and moving from the input position P4 to the input position
P5 by taking 055 again, that ‘is, the case of moving over a distance from input position P1 to the input position P2 at a
sliding speed of 2cm/s, 6 distance from the input position P2 to the input position P4 at a sliding speed of Acrn/s, and a
distance from input position P4 to the input position P5 at a sliding speed of 2.clcm.'s again of a moving distance of all
sections of 4 cm (operation case II}.
{D062} FIG. BA shows the operation case ii, that is, a case where a sliding speed V2 of the operator's finger 30a at
which the operators finger 30a has gone on the input operation face PR is fasterthan the standard sliding speed Vo
(V2>Vo). in this case too, during a lapse of time when the operatofis finger 30a moves from input positions P1 to P3,
the input detection section 24 detects a sliding speed V2 01 the operator's finger 30a.
[0063] Based on a rate of change Vx in input positions P1—P5 with respect to the time axis detected by the input
detection section 24, the CPU 32 detects and recognizes that a sliding speed of V2=4cmfs of the operator’s finger we
at which the operators fingerafla has gone on the input operation lace PR is fasterthan the standard speed V0 (V2sVo).
If having detected operation case ii, the CPU 32 supplies the actuator drive circuit 37 with the command D (control
infonriation) i:o generate the vibration pattern shown in Table 3.
[0054] Further, in FIG. BB showing a vibration paitem example at TPP-+Ta, TPP indicates an input detection time when
the input detection section 24 detects the input position P2. in FIG. 85, Tu indicates vibration delay time, that is, a time
lag from input detection time TP2 to excitation-starting time. in this case, it is about 0.15.
[0065] At this input detection time TP2, the actuator drive circuit 37 shown in FIG. 4 outputs such vibration control
signals Sa-Sf as to generate the vibration pattern shown in Table 3 based on the command D. The actuator 25a is
supplied with the vibration control signal Sa; the actuator25b is supplied with the vibration control signal Sb; the actuator
25c is supplied with the vibration control signal So; the actuator 25d is supplied with the vibration control signal Sd: the
actuator 25e is supplied with the vibration control signal Se; and the actuator 25f is supplied with the vibration control
signal Sf, respectively.
[0066] The actuators 25a-25f vibrate the input detection plane ior about 0.45 based on the vibration control signals
Sa-Sf. Specifically, in the vibration waveform shown in FIG. 8B, theyvibrate in accordance with avibration pattern having
a frequency fx:50Hz, amplitude AX=5p.lTl, and the number of times Nx:5 for about 0.15 at the first stage i thereof.
Hereinafter, this paitem is described as [ix Ax Nxi=[50 5 5]. Similarly, they vibrate in accordance with vibration pattern
[fx Ax Nx]=[100 to 10] for about (115 at the second stage ii thereof too. At the third stage iii thereof too. they vibrate in
accordance with vibration pattern [ix Ax Nx]=[200 20 20] for about O,1s. At the fourth stage iv thereof too, they vibrate
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in accordance with vibration pattern [fx Ax Nx]-[400 33 40] for about 0.15.
[0067] Further, in FIG. 8C showing a vibration pattern example at TP2+Ta+T]t, TB indicates vibration propagation
delay time, that is, slight delay time with respect to the vibration delay time Tor. That is, in the vibration pattem constituted
of the firstthrough founh stages i—iv shown in FIG. BC, vibration propagates later than that of FIG. BB by the vibration
propagation delay time Tfl.
[0068] Relative to FlG.BD showing a vibration pattern example at TP2+Toi+2>(T[3. in a vibration pattern constituted of
the first through fourth stages i-iv, vibration propagates later than that of FIG. BC further by the vibration propagation
delay time TD. Further, relative to FIG. BE showing a vibration pattern example atTP2+Tor+3XT[.l, In a vibration pattern
constituted of the first through fourth stages i-iv, vibration propagates later than that of FIG. BD funher by the vibration
propagation delay time Ti}. Relative to FIG. SF showing a vibration pattern example at TP2+Toi+4XT]3, in a vibration
pattern constituted of the first through fourth stages i—iv, vibration propagates later than that of FIG. BE further by the
vibration propagation delay time Ti}.
[0069] According to a haptic image obtained through the operators finger 30a in operation case ll shown in FIG. BG,_
in a period of time when the finger moves from input positions P2 to P4, it is possible to obtain a haptic sense based on
the vibration pattems shown in FIGS. BB—8F. At the input position P2, in about 0.1s of IL; first stage i, the haptic sense
based on the vibration pattern [fx Ax Nx]=[50 5 5] is obtained and in about 0.15 of its second stage ii, the haptic sense
based on the vibration pattern [fx Ax Nx]=[100 10 10] is obtained, and in about 0.13 of its following third stage iii, the
haptic sense based on the vibration pattern [fx Ax Nx]=[2DO ED 20] is obtained and in about 0.15 of its fourth stage iv,
the haptic sense based on the vibration pattern [fx Ax Nx]=[400 30 40] is obtained.
[0070] Accordingly, in a case where the finger 30a moves on the input operation face PR faster than the standard
sliding speed Vo. in the conventional method, the third and founh stages iii and iv go dead, however, in the embodiment
of the present invention, no stage goes dead, so that such a haptic image as shown in FIG. 8G can be obtained.
[0071] FIGS. BA-9F, FIG. IDA-10B, and FIGS. 1‘lA-1 1 E show a comparison example in which the method of the
present invention for obtaining such a haptic sense as shown in FIG. 8G is compared with the conventional method.
[0072] This comparison example exemplifies a case where the input detection section 24 and the actuators 25a and
251 are provided in the same plane such as shown in FIG. 6A. Inthis case, when performing a mode (hereinafter referred
to as "vibration mode") in which a "vibration direction" is transmitted by using the two actuators 25a and 251, a case to
which the method of the present Invention is applied for reflecting a sliding speed Vx on a waveform generation timing
is compared to the case of the conventional method in which no vibration mode is performed. It is to be noted that
explanation of vibration propagation delay time T1} will be omitted.
[0073] In FIG 5. 9A, 9B, 9D, and 9E, theirvenical axes rep resent amplitudeAx of a vibration pattern due to the actuators
zse, 25f, etc. In FIGS. 9A-9E, their horizontal axes all represent time t. Funher, in FIGS. 9A, 9B, QDE, and 9E, T
represents vibration time difference between the actuators 25a and 25f at the standard sliding speed Vo.
[0074] In this example, the vibration time difference T is set to a constant value no matter whether the sliding speed
Vx of the operators finger 30a is equal to, smallerthan, or larger than the standard sliding speed Vo. That is, according
to the conventional method, no matter whether the sliding speed Vx ofthe operators finger 30a is equal to, smallerthan,
or larger than the standard sliding speed Vo. the actuator 25e vibrates first and then the actuator 25f vibrates with the
vibration time difference T.
[0075] Therefore, if the sliding speed V1 of the operators finger 30a s equal to or smaller than the standard sliding
speed Vo. it is possible to obtain a haptic image constituted of the first stage i through the fourth stage iv as shown in
FIG. 1 1B. However, according to the conventional method, if the sliding speed V2 of the operator's finger 3Da exceeds
the standard sliding speed Vo. that is, if the sliding speed V2 becomes larger than the sliding speed V1, it is possible
to obtain a haptic image constituted of the first stage i and the second stage if as shown in FIG. 11D; however, since
the vibration time difference T between the third stage III and the fourth stage iv is fixed, vibration waveforms of the third
andfourth stages iii and iv are prevented from sufficiently propagatingtothe operators finger 30a, thus disabling obtaining
a haptic image. >
[0076] According to the method of the present invention. one standard sliding condition is set. In this embodiment, a
shift in excitation timing between the two actuators 25a and 251 at the standard sliding speed V0, that is, at astandard
lime thereof is set to or vibration shift time t‘. With respect to this, a vibration time difference T‘ between the actuators
25a and 251 varies in accordance with thesliding speed Vx of the operator's finger we as shown in FIGS. 10A and 10B.
[0077] The following will describe a vibration pattern when the sliding speed is Vx. In FIG. 10A, a ve rtical axis represents
an amplitude Ax of the vibration pattern of the actuator 25a. in FIG. ‘IDB, a vertical axis represents an amplitude Ax of
the vibration pattern of the actuator 25f, Their horizontal axes both represent time t. In the figures, T’ indicates vibration
time difference and waveform rising time difference between the actuators 25a and 25f.
[0078] According to the method of the present invention, a sliding speed Vx of the operators finger 30a at a given
input position is detected and, by assuming a shift in excitation timingbetween the two actuators 25c and 251 at the time
of this detection to be a vibration time difference T’, discriminant T‘=Vo-t'Nx is introduced to decide whether operation
case I or II is entered. Based on this decision on which one of operation cases I and II is entered, vibration patterns
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shown in FIGS. 2 and 5 are created.

[0079] Next, a haptic image in a case where the finger 30a moves slowly in the method of the present invention is
compared with that of the conventional method. Further, a haptic image in a case where the finger 30a moves faster in
the method of the present invention is compared with that of the mnventional method.
[0080] According to the conventional method, if the sliding speed V2 of the operator's finger 30a exceeds the standard
sliding speed Vo_ that is, if the sliding speed V2 becomes larger than the sliding Speed V1, vibration waveforms of the
third and fourth stages iii and iv is prevented from sufficiently propagating to the operator's finger 30a because the
vibration time difference T between the actuators 25e and 25f is fixed, so that a dead portion 80 occurs, thus disabling
obtaining a haptic image.
[0001] in contrast, according to the method ofthe present invention, thevib ration time difference T‘ varies in conjugation
with the standard sliding speed Vo as described in FIGS. 10A and 10B, so that even if the sliding speed V2, which
represents movements of the operator's finger 30a, exceeds the standard speed Vo, that is, even if the sliding speed
V2 is larger than the sliding speed V1, as shown in FIGS. HE and 8G, a haptic image of the first stage i through the
second stage ii can be obtained and vibration waveforms propagate to the finger 30a of the operator sufficiently, thereby
enabling to be obtained a haptic image of the third stage iil through the fourth stage iv.
[0082] Next, relative to an information input method according to the present invention, an information processing
example in the digital camera 100 will be described with reference to FIGS. 12A-12C, i3A—13C, 14A«14D and 15.
[0033] in the present embodiment. relative to an example of information processing at the time of sliding operation in
the digital camera 100. it is assumption that information is input by performing any touch operation to slide or. an input
detection plane of the input detection section 24.
[0084] in this embodiment, according to an example of image display shown in FIG. 12A, there are buildings on right
and left sides of a road shown at a center of an image with a subject such as a person standing on of the road shown
at the back center ofthe image when the sliding function is to be zoomed in. ‘
[0035] in this example, if the input detection section 24 detects an amount of go-over distance over a set amount
thereof, that IS, if a relationship of X2-X1:-x is satisfied where X1 is a coordinate value of an input start point; X2 is a
coordinate value of a current point; and x is a control threshold value that represents a difference in coordinate values
corresponding to the set amount of go-over distance under the condition where an input is continuously provided, the
CPU 32 causes the display portion 29 to display a zoom-in mode image having a size corresponding to the sliding speed
Vx. in this case, the CPU 32 outputs the command D to the display portion 29, so that the displayed image shown in
FIG. 12A can be switched on the dispiay portion to a displayed image such as ones shown in FIG. 123 or 12C.
[0086] Further, according to an example of image display in hallwaythrough zoom-in shown in F iG. 12B, if performing
touch operation to slide on the input detection plane ofrhe input detection section 24, for example, at the standard sliding
speed Vo, after having felt a haptic sense, the operator 30 can confirm an image display of the buildings on the right
and left sides ofthe road at the center of the image and the subject standing on the road and moving toward him or her.
[0087] Further, according to an example of post-zoom-in image display shown in FIG. 12C. if performing a touch
operation to slide on the input detection plane of the input detection section 24 at the sliding speed Vx=V2 that is faster
than the standard sliding speed Vo, after having felt a haptic sense, the operator 30 can confirm an image display of
the subject further moving toward him or herthan a case shown in FiG. 12B. in this embodiment, it is possible to display
a 2oom—in mode image having a size corresponding to the speed, and to confirm a display of a closeup image of the
face of the subject at the center of the displayed image.
[0088] Thus, by making the sliding speed Vx in sliding on the input detection plane larger than the standard sliding
speed Vo. it is possible to control a size of an image to be zoomed in. The example of the information processng at the
time of sliding operation in the digital camera 100 is not limited in the 2oom—in mode but may be applied to the playback!
fast-forward mode, the zoom-out mode, the reverse mode. the focus adjustment mode, the sound volume adjustment
mode, the channel (CH) change mode, etc. it is to be noted that the digital camera 100 may be configured to be able
to detect plural input position differences X2-X1 by one time of sliding or only one input position difference of X2-X1 by
one time of siiding.
[0089] Next, an example of operations in the sound volume (Vol) adjustment mode will be described. In this example,
in a case where a sliding function is set to "Vo| adjustment", according to an example of image display before Vol
adjustment shown in FiG. 13A, a sound volume adjustment bar 29a is displayed at a lower part of the image. The sound
volume adjustment bar 299 has, for example, six adjustment frames in a direction from "-“ toward ‘'+‘'. in the figures, a
first adjustment frame is indicated by hatching.
[0090] in this example, if the input detection section 24 detects an amount of a go-over distance over a set amount
thereof, that is, if a relationship of X2-X1>x is satisfied where X1 is a coordinate value of an input start point; X2 is a
coordinatevalue of a current point; and x is a control thresholdvalue that is it differs rice in coordinate values corresponding
to the set amount of go-over distance under a condition where an input is continuously provided, the CPU 32 causes

' the display portion 29 to display a sound voiume adjustment image corresponding to the sliding speed Vx. in this case,
the CPU 32 outputs the command D to the display ponion 29, so that the image shown in HE. 13A can be switched on
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the display portion to an Image such as ones shown in FIG. 13B or 13C.
[0091] For example, according to an example of image display in halfway through sound volume adjustment shown
in FIG. 133, if performing atouch operation to slide on the input detection plane or the input detection section 24 at the
standard sliding speed Vo, after having felt a haptic sense, another "+" directional adiustment frame of the sound volume
adjustment bar 29a at the lower part of the image is switched to a hatched frame. The CPU 32 outputs a command D
to the speaker 36, to control the speaker 35 so that its sound volume may be increased by one step as compared to
that of FIG. 13A.
[0092] Further, according to an example of image display alterthe sound-volume-adjustment shown in FIG. 13C, if
performing a touch operation to slide on the input detection plane of the input detection section 24 at the sliding speed
Vx=V2 that is larger than the standard sliding speed Vo, after having felt a haptic sense, the operator 30 can confirm
such a display that a further "+" directional adjustment frame of the sound volume adiustment bar 29a is increased at
the lower pan of the image by a hatched one than one shown in FIG. 13E. lnthis case, the CPU 32 outputs thecommand
D to the speaker 36, to control the speaker 36 so that its sound volume may be increased by, for example, three steps
as compared to that ot FIG. 13A. Thus, by making the sliding speed Vi: in sliding on the input detection plane larger
than the standard sliding speed Vo, it IS possible to control a sound volume adjustment quantity.
[0093] Next, an example of information processing in the digital camera 100 according to the first embodimentwill be
described with reference to FIGS. 14A-14D and 15.
[0094] In the present embodiment, it is assumption that information is input by perlonning atouch operation to slide
on the input detection plane. in this embodiment, such a case is assumed that a touched position and a sliding speed
of afinger 30a of the operator who performs the touch operation on the input detection plane are detected, to compute
a vibration pattern based on these detected touched position and sliding speed of the finger 30a of the operators finger
30a, thereby to vibrate the input detection plane based on the computed vibration pattern.
[0095] Further, in computation of the vibration pattern, as thefinger 30a of the operator goes away from a point where
it has touched the input detection plane originally, such a vibration pattern of the input detection plane is computed as
to generate vibrations from its lowfrequency and small amplitude to its high frequency and large amplitude. As operation
modes of this digital camera 100, a slide input mode and the other processing mode are prepared. so that based on
switchover of these modes, various kinds of information processing are performed. The other mode contains a shutter
button operation, an erasure button ope ration, a power source button operation, a switchover operation between the
standard mode and the snap mode, etc,
[0096] in these information processing conditions, a power-on operation is awaited at step R1 of a flowchart of FIG.
14A. For example, the CPU 32 detects power—on infontiation and then activates the system. The power-on information
generally occurs when atlmer function starts, to turn on a powerswitch on a portable telephone which has been sleeping.
[0097] The process goes to step RE where the CPU 32 branches its controls in accorchnce with whether the system
is in the slide input mode or the other processing mode, The slide input mode is referred to as an operation to provide
an input by performing atouching input to slide on the input detection plane when making switchover amongthe playbackf
fast-forward mode, the zoom-out mode, the zoom»in mode, the sound volume adjustment mode, etc.
[0093] If the slide input mode is set. the process goes to step R3 where it is detected whether an input is provided.
Whether an input is provided or not is decided by detecting whether the input detection section 24 is touched. If the
input detection section 24 is touched, the proce§ goes to step R4 where the control branches in accordance with
whether the input mode is selected (set) to the playback/fastforward mode or the other mode. It is to be noted that
which one of the input modes is selected will be described in the case of, for example, processing the playbackffasb
forward mode, the zoom-out mode, the zoom—in mode, and the sound volume adjustment mode in this order.
[M99] in this embodiment, when the operator 30 touches a playback mode region, not shown, of the in.pi.rt detection
section 24, touch position information 31 and force information 52 are supplied tothe AID driver 31, so that a playback
mode image can be displayed on the display portion 29 of the digital camera 100. Then, the A/D driver 31 converts a
position detection signal into a digital signal and detects position information D1 and force information D2 and whether
the system is in the cursoring state or the selection state, thus generating cursoring/selection data D3 as a flag.
[0100] If the playbacklfast-forward mode is selected, the process goes to step Fl5 where it is determined how much
a sliding meed Vx is given. in this case, the CPU 32 calculates a rate of change Vx, for example, with respect to the
time axis in the input positions P1-P5 shown in FIGS. 6A and 6B, which is detected by the input detection section 24,
that is, the sliding speed W of the operators finger 30a. -
[0101] Then, the process goes to step RE where the CPU 32 detects operation case i or operation case II based on
a discriminant of ‘l'=Vo-t'V)i, to provide a control branch. In this embodiment, the sliding speed Vx in the case of going
over the input operation face PR at the standard sliding speed Vo or lower (V1SVo) is set to be equal to V1 (V)c:V1).
This case is defined to be operation case i. Table 2 shown eaitier shows contents of a haptic waveform Wv with respect
to the sliding speed V1. ‘
[(1102] Therefore, if a relauonship of Vo-t’N)ra1 is found as a result of the above decrsion, the process goes to step
Ft? where the actuator drive circuit 37 is supplied with such control information as to generate a vibration pattern corre-
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sponding to operation case I. In this case, according to such an example as shown in FIGS. 7El—7G, at the input detection
time point TP2, based on the command D, the actuator drive circuit 37 outputs such the vibration control signals Sa-Sf
as to generate the vibration pattern shown in Table 2. The actuator 25a is supplied with the vibration control signal Sa;
the actuator 25b is supplied with the vibration control signal Sb; the actuator 25c is supplied with the vibration control
signal Sc: the actuator 25d is supplied with the vibration control signal Sd; the actuator 25e-is supplied with the vibration
control signal Se; and the actuator 25f is supplied with the vibration control signal Sf. respectively.
[0103] The actuators 25a-251‘ vibrate for about 0.55 based on the vibration control signals Sa—Sd, Specifically, in the
vibration waveform shown in FIG. 7B, they vibrate in accordance with a vibration pattern having frequency fxi0Hz,
amplitude Ax-43pm, and the number of times Nx=t0 for about O.2s at the fimt stage i thereof. Hereinafter, this pattern
is described as [ht Ax Nx]=[5O 5 10]. Similarly, they vibrate in accordance with vibration pattem [fx Ax Nx]=[100 10 20]
forabout 0.2s atthe second stage ii thereof too. At the third stage iii thereof too, they vibrate in accordance with vibration
pattem [fxAx Nx]=[2D0 20 40] for about 0.25. Atthe fourth stage iv thereof too, they vibrate in accordance with vibration
pattem [fx Ax Nx]-[400 30 80] for about O.2s. _
[0104] Further, aocording to a heptic image received by the operator's finger 30a in operation case I in FIG. 7G as a
result ofsuch propagation of vibration patterns shown in FIGS. 7C, 7D, 7E, and 7F. it is possible to obtain a haptic sense
based on the vibration patterns shown in FIGS. 7B-7F in a period of time when moving the input positions P2-P4. At
the input position P2, it is possible to obtain a haptic sense based on the vibration pattern [fit Ax Nx]=[50 5 10] for about
025 of the first stage i, e haptic sense based on the vibration pattern [tx Ax Nx]=[‘l 00 ‘I0 20] for about 0.25 of the second
stage ii, a haptic sense based on the vibration pattern [tx Ax N)t]=[200 20 40] for about 0.25 of the following third stage
iii, and a haptic sense based on the vibration pattern [fx Ax Nx]=[400 30 B0] for about 0.23 of the fourth stage iv. Then,
the process goes to step FIB where the fast-forward mode is performed based on the sliding speed Vx.
[0105] In this embodiment, the sliding speed Vii at which the input operation face PFI is gone over faster than the
standard sliding speed Vo (V2>Vo) is set equal to V2 (Vx=V2). This is defined to be operation case II. Table 3 shown
earlier shows contents of the haptic waveform Wv with respect to the sliding speed V2. Therefore, if a relationship of
Vo-t‘Nx<1 is decided at the above-described step FIE, the process goes to step RB where the actuator drive circuit 37
is supplied with such control information as to generate a vibration pattern corresponding to the operation case It.
[0106] in this case, aocorcing to such an example as shown in FIGS. BA-HG, at the input detection time TP2, based
on the comrriand D, the aauator drive circuit 37 outputs such vibration control signals Sa—Sf asto generate the vibration
pattern shown in Table 3. The actuator 25a is supplied with the vibration control signal 3a; the actuator 25b is supplied
with the vibration control signal So; the actuator 25c is supplied with the vibration control signal Sc; the actuator 25d is
supplied with the vibration control signal 3d; the actuator 25e is supplied with the vibration control signal Se; and the
actuator 25f is supplied with the vibration control signal Sf, respectively.
[0107] The actuators 25a-251 vibrate for about 0.4s based on the vibration oontrol signals Sa-Sf. Specifically, in the
vibration waveform shown in FIG. BB, they vibrate in accordance with a vibration pattern having a frequency lx=50Hz,
amplitude AX=5t.|lTl, and the number of times N)i=5 for about 0.15 at the first stage i thereof. Hereinafter, this pattern is
described as [fx Ax Nx]=[5D 5 5]. Similarty, they vibrate in accordance with vibration pattern [fit A): Nx}=[t 00 10 10] for
about 0.1s at the second stage it thereof too. At the third stage iii rhereof too, they vibrate in accordance with vibration
pattem [fx Ax N><]=[200 20 20] for about 0.1s. At the fourth stage iv thereof too, they vibrate in accordance with vibration
pattern [fat Ax Nx]-[400 30 40] for about 0.15.
[0108] Further, according to a haptic image received by the operator's finger 30a in the operation case It in FIG. BG
as e rssultol‘ such propagation of vibration patterns shown in FIGS. BC, BD, BE, and BF, it is possible to obtain a haptic
sense based on vibration patterns shown in FIGS. BB-SF in a period of time when moving to the input positions F'2—P4.
At the input position P2, it is possible to obtain a haptic sense based on the vibration pattern [fx Ax Nx]=[5O 5 5] for about
0.15 of the first stage i, a haptic sense based on the vibration pattern [fx Ax Nx]=[10O 10 1 0] for about 0.15 of the second
stage ii. a haptic sense based on the vibration pattern [fit A): Nx]=[200 20 20] for about 0.15 ofthe third stage iii, and a
haptic sense based on the vibration pattern [fx Ax N>i]=[4D0 30 40] for about 0.1s of the fourth stage iv. V
[0109] Accordingly, if the finger 30a moves on the input operation lace PR festerthan the standard sliding speed Vo,
i, the third and fourth stages iii and iv provide the dead portion aim the conventional method, but in the embodiment of
the present invention, such a dead portion 80 disappears, so that such a haptic image as shown in FIG. BG can be
obtained. Subsequently, the process goes to step FIB where the fast~torward mode is performed based on the sliding
speed Vx_ Then, the process returns to the step R3.
[0110] Further, when the input detection section 24 Is furthertouched at the step R3 and it the input mode is the other
mode that IS any other than the p|aybacl(lfast—fonivard mode at step R4, the process goes to step H10 where a oontrol
branch is provided in accordance with wnetherthe zoom-out mode orthe other mode is set. If the zoom-out mode is
selected, the process goes to step Hi I in a flowchart shown in FIG. 14E where it is detected how much the sliding
speed Vx (see the step FIE] is given.
[0111] Then, the process goes to step R12 where the CPU 32 detects operation case I or it based on a discriminant
of T=Vo-t’Nx to provide a control branch, In this embodiment, if a relationship of Vo-t’Nx21 is established, the process
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goes to step H13 where the actuator drive circuit 37 is supplied with such control information as to generate avibration
pattern corresponding to the operation case i (see the step R7).
[0112] Then, the process goes to step R15 where the zoom~out mode is performed. On the oth er hen d, it a relationship
or Vo-t'Nx<1 is decided at the al:iove»descnbed step R12, the process goes to step R14 where the actuator drive circuit
37 is supplied with such control information as to generate a vibration pattern corresponding to operation case It (see
the step RB). Subsequently, the process goes to the step R15 where the zoom—out mode is performed based on the
sliding speed Vx. Then, the process returns to the step R3 of the llowchart shown in FlG. 14A
[0113] Further, when the input detection section 24 is touched again at the step R3 and if the input mode is the other
mode that is any other than the paybacklfast-fomard mode and the zoom-out mode at the steps R4 and R10, the
process goes to step F11 6 where a control branch is provided in accordance with whether the zoom~in mode or the other
mode is set. it the zoom-in mode is set, the process goes to step R1?’ of a flowchart shown in FIG. 14C, to detect how
much the sliding speed Vx (see the step R6] is given.
[0114] Then, the process goes to step R18 where the CPU 32 detects operation case i or II based on a discriminant
of T'=Vo-t’Nx to provide acontrol branch. in this embodiment, it a relationship of Vo-t'Nx21 is established, the process
goes to step where the actuator drive circuit 37 is supplied with such control information as to generate a vibration pattern
corresponding to the operation case i (see the step Fl?) .
[0115] Then, the process goes to step Fl21 where the zoom~in mode is performed based on the sliding speed Vx.
Simultaneously, the CPU 32 outputs the command D to the display portion 29 to carry out a display control. For example,
the CPU 32 calls a subroutine of FIG. 15 to detects a difference between a coordinate value X1 ot an input start point
and a coordinate value X2 of a current point, that is, an input position difference of X2-X1 at step ST1 in its llowchart.
Then, the process goes to step ST2 where this input position difference X2—Xl is comparedwith a preset control threshold
value x. If X2-X1>x is decided at step ST3, the process goes to step ST4 where the CPU 32 outputs the command D
to the display portion 23. Based on the command D, the display portion 29 switches display of a pre—zoom-in image
shown in FIG. 12A to that of a post—zoom-in image shown in FIG. 123 at step ST5.
[0116] On the other hand, it a relationship of Vovt'Nx<1 is decided at the above-described step R18, the process goes
to step R20 where the actuatordrive circuit 37 is supplied with such control information as to generate a vibration pattem
corresponding to operation case ll [see the step RB). Then, the process goes to the step R21 where the zoom-in mode
is performed based on the sliding speed Vx. Simultaneously, based on the command D, the display portion 29 switches
display of the pre-zoom-in image shown in FIG. 12A to that of the post-zoom-in image shown in FIG. 12C. Then the
process returns to the step R3 of the flowchart shown in FIG. 14A.
[0117] Further, when the input detection section 24 is further touched at the step R3 and if the input mode is the other
mode that is any other than the piaybaclrltast-forward mode. the zoom»in mode. and the zcom—out mode at the steps
R4, R10, and R16, to set (select) the sound volume adjustment mode and the process goes to step R22 ot a flowchart
shown in FIG. 14D where it is detected how much the sliding speed Vx (see the step R6) is given.
[0118] Then, the process goes to step R23 where the CPU 32 detects operation case i or ii based on the discriminant
of T’=Vo-t'Nx to provide a control branch. in this embodiment, if Vo-1’/Vxzt is decided, the process goes to step H24
where the actuator drive circuit 37 is supplied with such control information as to generate a vibration pattern corre-
sponding to the operation case i (see the step R7).
[0115] Then, the process goes to step H26 where the sound volume adjustment mode is performed based on the
sliding speed Vx, Simultaneously, the CPU 32 outputs the command D to the display portion 29 to carry out a display
control. For example, the CPU 32 calls the subroutine of FIG. 15 to detect a difference between a coordinate value X1
of an input start point and a coordinate value X2 of a current point, that is, an input position difference of X2-X1 at the
step ST1 in its flowchart. Then,the process goes to the step ST2 wherethis input position difference X2—X‘i E corrrpared
with a preset control threshold value x. |fX2-X1>x is decided atthe step ST3, the process goes to the step ST4 where
the CPU 32 outputs the command D to the display portion 29. Based on the command D, the display portion 29 switches
display of a pre—sound-volume-adjustment image shown in FIG. 13A to that ofa post-sound—vo|ume-adjustment image
shown in FIG. 133 at the step ST5
[0120] On the otherhand, if a relationship of Vo~t'Nx<l is decided at the above—described step R23, the process goes
to step R25 where the actuator drive circuit 37 is supplied with such control information as to generate a vibration pattern
corresponding to the operation case ll (see the step R8). Then, the process goes to step F126 where the sound volume
adjustment mode is performed based on the sliding speed Vx. Simultaneously, based on the command D, the display
portion 29 switches display of the pre-sound-voiurne-adiustment image shown in FIG. 13A to that of the post~sound-
volume-adjustment image shown in FIG. 130. Then, the process returns to the step R3 of the flowchart shown in FIGS.
14A»14D.

[0121] it is to be noted that if the othe- processing mode is selected at the step R2, the process goes to step H27
where the other processing mode is performed. In the other processing mode, a shutter button operation, an erasure
button operation, a power source button operation, an operation to switch between the standard mode and the snap
mode, etc. are performed. Then, the process goes to step Fi2B. Further. if the input detection section 24 is not touched
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at the step R3, the process goes to step Fl2El where the CPU 32 decides whether to end the information processing.
For example, it‘ having detected any power-ofl information, the process ends the information processing. if no power
off information is detected, the process returns to the step H2.
[0122] in such a manner. according to the embodiments ofthe digital camera and the information input method related
to the present invention, on the assumption that the touch operation is performed to slide on the input detection plane
of the input detection section 24, the input detection section 24 detects a touched position and a sliding speed of the
operator's finger 30a, The CPU 32 computes the vibration pattern based on the sliding speed of the operator‘s finger
303 detected by the input detection section 24. Based on the vibration pattern computed by the CPU 32, the actuators
25a-25f etc. vibrate the input detection plane.
[0123] Therefore, it is possible to generate plural kinds of vibrations which have different vibration patterns for each
operator and which correspond to a sliding speed or a lapse of sliding time of the operators linger 30a. it is thus possible
to improve convenience and certainty of the haptic input function. Besides, a haptic-provided input function can be
introduced into more kinds of input forms.

[Second Embodiment]

[0124] The following will describe an example of a hapticfunction-provided input mechanism of a digital camera 200
as the second embodiment. in the second embodiment, input information is controlled variably based on distance
information Lx on a distance from a pointwhere the finger 30a of an operatortouches an input detection plane PR to a
point where its sliding stops.
[0125] in contrast to the first embodiment, according to the haptic function-provided input mechanism of the digital
camera 200 shown in FIG. 16, below an input detection section 24, actuators A and B are provided. The input detection
section 24 is arranged to bridge between the actuators A and B in such a configuration that these actuators A and B
serve as bridge girders. As the actuators A and B, the actuators25e and 251 described with the first embodment are used.
[0125] The input detection section 24, the actuators A and B, etc, are all fixed with an adhesive agent or the like via
space mernbers 28-a-28f. M the input detection section 24, an electrostatic capacitive sheet (touch panel) and the like
are used to detect a position where the operator's linger 30a has touched. An arrow in the figure indicates a touch-and-
moving direction of the operators finger 30a. it is to be noted that for a configuration of a control system. the first
embodime ntcan be referred thereto, so that its explanation will be omitted. This haptic function—provided input mechanism
is arranged approximately at an upper part of a body of the camera.
[0127] in FIG. 16. on the input detection section 24, six input positions P1-P6 are set. in terms of operation contents,
the input position Pl indicates a "start pomt" of an input operation. The input point P2 indicates a point representing. for
example, a zoom quantity "XD.5' as an input operation quantity. Withrespect to input position Pt as an origin point 0,
the input position P2 is setto a position that is distant therefrom by separation distance L1, The input point P3 indicates
a point representing a zoom quantity "X1 ". Similarly. the input point P3 is setto a position distant by separation distance L2.-
[0128] The input point P4 indicates a point representing a zoom quantity "X2" as an input operation quantity. The input
point P4 is set to a position distant by separation distance L3. The input point P5 indicates a point representing a zoom
quantity "X4" as an input operation quantity. The input point P5 is set to a position distant by separation distance L4.
The input point P6 indicates a point representing an "end position" of the input operation. The input point P6 is set to a
position distant by separation distance L5.
[0129] The operator goes over the input operation face PR at an arbitrary sliding speed along the touch-and-moving
direction indicated by the arrow in the figure. in this case, a CPU 32 described with the first embodiment detects which
one of the input positions P2-P6 the operators finger line has reached from the input position P1 detected by the input
detection section 24.

[0130] Further, according to this haotic functionprovided input mechanism, if the operators linger 30a touches the
input detection plane at the input position P1 thereof, the actuator A vibrates this input operation face PFl based on a
vibration pattern having frequency of fx=400Hz, amplitude of Ax=30p.m. and the number of times of Nx=20. Further. if
the operators finger 30a is slid from its input position Pi toward the arrow direction, the actuator A once stops vibrating
thereofand, whenthe next input position P2 is reached, vibrates the input operation face PR based on a vibration pattern
having fx=200Hz, Ax=10r.tm. and Nx=‘l.
[0131] Further, it the operators finger 30a is slid from ts input position P2 toward the arrow direction, the actuator A
once stops vibrating thereof and, when the next input position P3 is reached. vibrates the inputoperation face PH based
on a vibration pattem having fx=20DHz, Axzispm, and Nx:‘i, Further, if the operators finger 30a is slid from its input
posrrlon P3 toward the arrow direction, the actuatorAonce stops vibrating thereof and, when the next input position P4
is reached, vibrates the input operation face PR based on a vibration pattern having fx=200Hz, Ax=20pm, and Nx=‘l.
[0132] Further, if the operators finger 30a is slid from its input position‘P4 toward the arrow direction. the actuator A
once stops vibrating thereof and, when the next input position P5 is reached, vibrates the input operation lace PR based
on a vibration pattern having ix=20DHz, Ax=25u.m. and Nx=1. Further, if the operators finger Boat is slid from its input

BNSDDClD <EP_ _ l73lQ9-’5Al_l_>



APPLE INC. 
EXHIBIT 1007 - PAGE 0227

BNSDOCID: <EP

EP1731993 A1

position P5 toward the arrow direction, the actuator A once stops vibrating thereof and, when the next input position P6
is reached, vibrates the input operation face PR based on a vibration pattern having fx=4OOHz, Ax=3Dpm, and Nx.—_20.
[01 33] it is to be noted that while the operators finger 30a is in contact with the input operation face PR, the actuator
B is set to continue to vibrate the input operation face PPI based on avibration pattern having rx=2DOHz and Ax:30|.I.lT|.
Table 4 shows relationships between input positions P1 -P6 and any one of the vibration patients ofthe actuators A and
B, their vibration sounds, and the operation contents thereof.

Table 4
Input

posit:_:i.or.Vibratzion
of actuator
P.

Vibration-
of at: tuato:
E

Vibration
50'UJ'td

Operation
contents

End
pas 1 ti on

[dead end)
nos i I: 1011

(dead
end)

[0134] Next, an example of input operations in the haptlc function-provided digital camera 200 will be described.
[0135] For example, if the operator‘sfinger 30a shown in FIG. 16 has touchedthe input position P1 , the input detection
section 24 detects that the operator's finger 30a has touched the input position Pi and notifies the CPU 32 of it. When
having received this notification, the C PU 32 controls outputs ofthe actuators A and B. The actuator A vibrates the input
operation face PFI based on a vibration pattern having fx=4DOHz, Ax=30pm, and Ni<=2D. As a result of this vibration, a
"peep" vibration sound occurs. The actuator B continuously vibrates the input operation face PR based on a vibration
pettem having fx=2ODHz and Ax=30pm. The CPU 32 identifies a “start position’ of the input operation.
[01 36] Further, ifthe operators finger 30a moves from, for example, the input position P1 by the separation distance
L1 as the distance intorrnation Lx, it reaches the input position P2. in this case, the input detection section 24 detects
that the operator's linger Boa has arrived at the input position P2 and notifies the CPU 32 of it. When having received
this notification, the CPU 32 controls an output of the actuator A. According to this control, the actuator A, which has
once stopped vibrating thereof, vibrates the input operation face PH based on the vibration pattern having fx=200Hz,
Ax='i Dptm, and Nx=1 when the operator's finger 30a has arrived at the input position P2 in a result of this vibration, a
"peep" vibrationsound occurs. The CPU 32 sets a zoom quantity "X0.5"to a zoom drive system etc as an input operation
quantity.
[01 37] Further, it the operator's finger 30a moves from the input position Pl by the separation distance L2, it reaches
the input position P3. in this case, the input detection section 24 detects that the operator's linger 30a has arrived at
the input position P3 and notifies H118 CPU 32 of it. when having received this notification, the CPU azcorrtrois an output
of the actuator A. According to this control, the actuator A, which has once stopped vibrating thereof, vibrates the input
operation face PH based on a vibration pattern having fx=200Hz, Ax=15ir.m, and Nx=1 when the operators finger 30a
has arrived at the input position P3. As a result of this vibration. a 'peeo" vibration sound occurs. The CPU 32 sets a
zoom quantity "X1" to the zoom drive system etc. as an input operation quantity.
[0138] Further, if the operators finger 30a moves lrom the input position P1 by the separation distance L3, it reaches
the input position P4. in this case, the input detection section 24 detects that the operator's finger 30a has arrived at
the input position P4 and notifies the CPU 32 of it. When having received this notification, the CPU 32controis an output
of the actuatorA. According to this control, the aciuatorA, which has once stopped vibrating, vibrates the input operation
face PR based on a vibration pattern having l'x=200Hz, Ax=20ptm, and Nx=1 when the operators finger 30a has arrived
atthe input position P4. As a resuit of this vibration, a "peep" vibration sound occurs. The CPU 32 sets a zoom quantity
"X2" to the zoom drive system etc. as an input operation quantity.
[0139] Further, if the operators finger 30a moves from the input position P1 by the separation distance L4, it reaches
the input position P5. in this case, the input detection section 24 detects that the operator's finger 30a has arrived at
the input position P5 nd notifies the CPU 32 of it. When having receivedthis notification, the CPU 32 controls an output
of the actuator A. According to this control, the actuator A, which has once stopped vibrating thereof, vibrates the input
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operation face PH based on the vibration pattern having fx:2DOHz, AX=25p.iTl, and Nx=1 when the operators f-inger title
has arrived at the input position P5. As a result of this vibration, a "peep" vibration sound occurs. The CPU 32 sets a
zoom quantity "X4" to the zoom drive system etc. as an input operation quantity.
[0140] it is to be noted that if the operators finger 30a moves from the input position P1 by the separation distance
L5, it reaches the input position P6. in this cwe. the input detection section 24 detects that the operators finger soa
has arrived at the input position P6 and notifies the CPU 32 of it. When having received this notification, the CPU 32
controls an output of the actuator A. According to this control, the actuator A, which has once stopped vibrating thereof.
vibrates the trip ut operation face PR based on the vibration pattern having ix=4[)0Hz, Ax=30pm, and Nx=2D when the
operator's finger 30a has arrived at input position P6. As a result of this vibration, a "peep" vibration sound occurs. The
CPU 3?. identifies an "end position" ofthe input operation.
[0141] In such a manner, according to the digital camera 200 with the haptic function—provided input mechanism
related to the second embodiment, inout information is controlled variably based on the distance information Lat on a
distance from a point where the finger 30a of an operator has touched an input detection plane PR to a point where its
sliding stops.
[0142] Therefore, it is possible to obtain a haptic sense that matches an input operation to adjust an analog quantity
and that corresponds to a sliding position of the operator's finger 30a. It is thus possible to generate a sense of operation
that matches an operation image, thereby improving convenience and certainty of the haptic input function.
[0143] Although the above embodiments have described a case ofthe digital camera in relation to an electronic device,
this haptlc fu nction~prov|ded inp ut device is applicable to an information processing apparatus such as a notebook-sized
personal computer and an information portable terminal unit such as a portable telephone, an electronic notebooii, a
game device, or an electronic book.

INDUSTRIAL AF’ PL|CAB|LlTY

[0144] The present invention could be extremely well applied to a digital camera, an information processing apparatus,
a portable telephone, an information portable terminal unit, etc. in which information is input by perlorming the touch
operation to slide on an input detection plane.

Claims

A haptic function-provided input device that performs touch operation to slide on an input detection plane, said
device comprising;

input detection means, which has the input detection plane, for detecting a touching position of an operation
body and a sliding speed of the operation body;
computation means for computing a vibration pattern based on the slidingspeed detected by the input detection
means; and
vibration means for vibrating the input detection plane based on the vibration pattern computed by the compuv
tation means.

The hapticiunction—provided input device according to claim 1,whereinthecornputation means computes avibration
patiem ot the input detection plane to generate vrbrations from its low frequency and small amplitude to its high
frequency and large amplitude, as the operation body goes away from a position where it has touched the input
detection plane.

The haptic function-provided input device according to claim 1, comprising control means forcontroiling the input
infonnation variably based on the sliding speed.

The haptic function—provided input device according to claim 1, comprising control means lor controlling input infor-
mation vanabiy based on distance information on a distance from a point where the operation body touches the
input detection plane to a point where its sliding then stops.

An information input method for inputting information by performing touch operation to slide on an input detection
plane, said method comprising the steps of:

detecting a touched position and a sliding speed of an operation body that touches the input detection plane;
computing a vibration pattern based on the touched position and the sliding speed that are detected; and
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vibrating the input detection plane based on the computed vibration pattern.

The information input method according to claim 5, wherein when computing the vibration pattern, a vibration pattern
of the input detection plane to generate vibratiore from its low frequency and shall amplitude to its high frequency
and large amplitude is computed, as the operation body goes away from a position where it has touched the input
detection plane.

The information input method according to claim 5. wherein an amount of the input information is adjusted on the
basis of the sliding speed.

The information input method according to claim 5, whereinthe input infonnation is selected on the basis of distance
information on a distance from a point where the operation body touches the input detection plane to a point where
its sliding then stops.

An electronic device comprising a haptic function-provided input device that performs touch operation to slide on
an input detection plane and display means for displaying a display image based on information input by the input
device, wherein said input device includes:

input detection means. which has the input detection plane, for detecting a touching position of an operation
body and a sliding speed of the operation body;
computation means for computing avibration pattern based on the slidingspeed detected bythe input detection
means: and
vibration means for vibrating the input detection plane based on the vibration pattern computed by the compu-
tation means.

. The electronic device according to claim 9, wherein the computation means computes a vibration pattern of the
input detection plane to generate vibrations from its low frequency and small amplitude to its high frequency and
large amplitude, as the operation body goes away from a position where it has touched the input detection plane.

. The electronic device according to claim 9, comprising control means for controlling the input infonnation variably
based on the sliding speed.

12. The electronic device according to claim 9, comprising control means for controlling the input information variably
based on distance inlormation on a distance from a point where the operation body touches the input detection
plane to a point where its sliding then stops.
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Systéme de télécommunication tactile

L'invention concerne un systéme de télécommunication.

Quand deux personnes sont géographiquement séparées, il leur est difficile d'échanger cles

émotions. Par exemple, dans le cas d'un couple dont un membre se trouve a un endroit

différent de l'endroit 00 se trouve l'autre membre, il peut étre difficile pour ces deux membres

de se transmettre mutuellement leur émotions.

Ceci présente un inconvénient.

L'invention vise Ea pallier cet inconvénient. L'invention cherche é rendre possible une

transmission d'émotions entre au moins deux utilisateurs, qui plus est par un moyen

relativement peu coflteux et d'utilisation intuitive.

Le systéme de télécommunication selon l'invention est caractérisé en ce qu'il comprend:

- des moyens de saisie d'une trajectoire tracée par au moins un premier utilisateur au moyen

d'une partie du corps dudit premier utilisateur, et

- des moyens de restitution de ladite trajectoire :21 au moins un deuxieme utilisateur.

Avantageusement, |'invention permet une transmission d'émotions dont la trajectoire saisie

est intuitivement representative, permettant de mettre par exemple le toucher pour saisir et

transmettre des dessins, et/ou de l'écriture.

Dans un mode de réalisation, le systéme de télécommunication est caractérisé en ce qu'il

comprend en outre:

— des moyens de saisie d'une trajectoire tracée par ledit deuxiéme utilisateur au moyen d'une

partie du corps dudit deuxiéme utilisateur, et

- des moyens de restitution de ladite trajectoire audit premier utilisateur.

Ceci permet avantageusement, sauf transmission des émotions dans une premiere direction,

c'est—é—dire d'un premier utilisateur vers un deuxieme utilisateur en plus la transmission des

émotions dans une deuxleme direction, c'est—a—dire du deuxiéme utilisateur vers le premier
utilisateur.

L'invention concerne également un procédé de transmission d’informations caractérisé en ce

qu'il comprend:

— une étape de saisie d'une trajectoire tracée par au moins un premier utilisateur au moyen

d'une partie du corps dudit premier utilisateur, et

- une étape de restitution de ladite trajectoire .-3 au moins un deuxiéme utilisateur.

Dans un mode de réalisation, le procédé de transmission d'informations est caractérisé en ce

qu'il comprend en outrez

— une étape de saisi d'une trajectoire tracée par ledit deuxiéme utilisateur au moyen d'une

partie du corps dudit deuxiéme utilisateur, et

— une étape de restitution de ladite trajectoire audit premier utilisateur.

Les avantages de ces procédés sont comparables aux avantages déja mentionnés ci-dessus.
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L‘invention concerne également un programme d'ordinateur, comprenant des instructions de

code de programme pour l'exécution d'au moins l'une des étapes d'un procédé décrit ci-

dessus, lorsque Iedit programme est exécuté sur un ordinateur.

Les étapes seront réalisées par des logiciels séparés, I'un d'entre eux exécutant au moins une

étape de saisie, |‘autre exécutant au moins une étape de restitution.

L'invention concerne également un interface de communication utilisable dans un systéme de

télécommunication décrit ci—dessus, caractérisé en ce qu'il inclut des moyens de saisie et des

moyens de restitution comprenant une deuxiéme surface, Iadite deuxiéme surface incluant un

premier élément symbolisant ledit premier utilisateur et un deuxiéme élément symbolisant

ledit deuxiéme utilisateur, Iesdits éléments mobiles dans ladite deuxléme surface et capables

de montrer Iadite trajectoire dans Iadite deuxieme surface pendant un déplacement desdits

éléments, et Iesdits moyens de saisie et Iesdits moyens de restitution comprennent en outre

une premiere surface, Iadite premiere surface présentant au moins une propriété apte a

varier en fonction d'une interaction entre Iadite premier surface et Iadite partie du corps dudit

premier utilisateur ou ladite partie du corps dudit deuxieme utilisateur et en ce que Iesdits

éléments sont déplagables en fonction de Iadite interaction.

Une telle interface permet avantageusement Ia possibilité de transmission intuitive et

bidirectionnelle des émotions. Le partage d'émotions peut étre simultanée ou en temps

différé. D"autres interfaces de communication pourront étre cles moyens de saisie sans

contact (vidéo, laser, ou autre) de trajectoires dessinées par exemple dans l'air par un
utilisateur.

Dans un mode de réalisation, l'interface de communication est caractérisée en ce que Iesdits

surfaces ont une dimension par rapport a Iadite trajectoire qui est suffisamment fin pour

pouvoir écrire un symbole unique mais pas trop fin pour écrire une phrase.

L'avantage d'un tel est qu'il n'a pas l'air d'étre technologiquement avancé, ne représente pas

un énorme investissement de la part des utilisateurs, qui seront donc plus prét 5 |'adopter. En

plus, l'interface offre la possibilité é deux personnes, par exemples deux membres d'un

couple géographiquement séparés é créer un alphabet de symboles propre avec des

connotations uniquement connues par eux et chargées de signifié.

Dans un mode de réalisation, l'interface de communication est caractérisée en ce que Iadite

deuxiéme surface comprend des diodes électroluminescentes (LED's).

L'uti|isation d'une surface 3: LED‘s impose une limitation physique. Ceci est un avantage parce

que la résolution de la deuxieme surface sera ainsi basse par rapport aux écrans actuels. Ceci

Iimite les usages que l'on peut faire de l'interface de communication et Ie détournement de

l'interface de communication vers des usages comme block de notes ou interface d‘échange

de texte. Cet aspect est avantageux dans la communication d'émotions. En effet, si on peut

écrire des grandes frases la fluidité d'utilisation se perd (communiquer 5 travers de symboles

ou quelques lettres est tout d'abord rapide). En plus, les utilisateurs peuvent échangés des
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signes et/ou peuvent communiquer en langage codé, sans besoin d'écrire des phrases

completes.

Dans un mode de réaiisation, I'interface de communication est caractérisée en ce que Iadite

propriété comprend une résistance.

Dans un mode de réalisation, I'interface de communication est caractérisée en ce que Iadite

propriété comprend une capacitance.

Dans un mode de réaiisation, I'interface de communication est caractérisée en ce que Iadite

interface comprend en outre une couche moelleuse.

L'aspect "moeIleux" de la surface de contact, contribue avantageusement a un aspect

confortable, douillet qui colle bien avec un échange chargé en émotion et |'amé|ioration de

Pergonomie et plaisir d'uti|isation de I'interface.

Dans un mode de réalisation, I'interface de communication est caractérisée Iadite interface

comprend un dispositif d‘enregistrement de Iadite trajectoire.

Ceci permet avantageusement d'étab|ir une communication asynchrone, car on peut

enregistre les "passages" d'un utilisateur et ses tentatives de communication, ou symboles

laissés pour qu'un autre utilisateur les retrouve. Ainsi, un utilisateur peut en cours de

communication (par exemple téléphonique) faire un enregistrement synchronisé entre les

deux utilisateurs, qui permet de symboliser et capturer l‘instant dans iequel i'échange se

produit, Ie résuitat étant fortement chargé d'émotion, ayant un grand pouvoir d'évocation et

restant discret et indéchiffrable pour d'a utres personnes, c'est—a—dire des personnes autres

que ces deux utilisateurs spécifiques.

L"invention sera mieux comprise a |’aide de la description suivante, faite a titre d'exemp!e

non-limitatif et en regard des dessins annexés, dans lesquelsz

- la figure 1 montre une interface selon l‘invention,

— la figure 2 montre le fonctionnement de I'interface selon |'invention, et

— la figure 3 montre Ia structure de |'écran de I'interface selon I'invention.

Dans i‘état de la technique, il n'existe pas d'interfaces de communication qui permettent Ia

transmission d'émotions entre deux personnes d'une fagon simple et intuitive. Certes, on

connait des interfaces comme le téléphone, mais son utilisation est complexe, inconfortable

ergonomiquement, et cotiteuse en termes de temps et effort pour |'utilisateur. Un utilisateur

doit par exemple mémoriser un numéro d'appei d'un correspondant ou chercher le numéro du

correspondant dans une liste, décrocher le téléphone, et saisir le numéro. Ce sont donc

plusieurs démarches que |'utiIisateur doit effectuer pour étre capable de transmettre ses

émotions vers son correspondant.

La figure 1 est un schéma qui représente une interface 25 selon I'invention. L'interface 25

comprend un écran 21. L'écran pourrait étre intégré dans une couche 29. L'écran pourrait

étre recouvert d'une couche avec des propriétés tactiles intéressantes, cette couche peut étre

choisie en fonction d'optimisation de rendu optique et/ou rendu optique et rendu tactile.
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L'écran 21 comprend un premier element 23 qui représente un premier utilisateur de

|'interface 25. Ce premier élément 23 peut par exemple étre un point. L'écran 23 comprend

un deuxieme élément 27 symbolisant un deuxieme utilisateur de |'interface 25. Ce deuxieme

élément 27 peut par exemple aussi étre un point. L'écran 21 est tactile. Dans un systeme

pour permettre la transmission des émotions entre au moins deux utilisateurs, il y aura au

moins deux interfaces 25. Chaque utilisateur peut déplacer et seulement déplacer son point

correspondant, c'est-e—dire le point qui Iui symbolise en agissant sur l'interface 25 qui lui est

propre. Autrement dit, chaque utilisateur n’a acces qu’au point qui le représente, il ne peut

pas agir sur celui de l’autre utilisateur. Le déplacement du point se fait par exemple en

utilisant un doigt (ou toute autre partie du corps d'un utilisateur) et en appuyant sur le point.

Quand les points 23, 27 sont déplacés ils laissent une trajectoire sur E'écran 21 comme

montré dans la figure 2. Le déplacement du point peut se faire par un contact direct entre

l'uti|isateur et son point, dans ce cas, l'utilisateur doit exercer de la pression sur l'écran.

Cependant, un déplacement du point sans contact direct est aussi envisageable. Par exemple,

quand l'u’o'lisateur approche l'écran avec son doigt, il y aura un diangement de température

véhiculé par moyen de radiation infrarouge dans |'environnement de |'écran. Ce changement

peut etre détecté et peut déclencher le déplacement du point symbolisant cet utilisateur. Une

autre possibilité est un maillage de rayons infra rouge qui détectent le mouvement. Une

autre possibilité est des technologies qui détectent le mouvement a travers un champ

électromagnétique d'une fréquence différent de la radiation infra rouge. Il est également

possible que |'utilisateur fait un geste sans toucher |'écran qui est filmé et qui résulte en un

déplacement du point de l'uti|isateur correspondant. Ceci est une technique de détection

d'image utilisé dans les installations artistiques, et utilise un mécanisme de captation et

traitement d'image.

L'utilisateur peut aussi déplacer |‘é|ément qui lui symbolise par moyen des ondes acoustiques
ou sonores.

La structure de l'écran 21 sera maintenant expliquée en plus de détail, voir figure 3. L'écran

21 comprend une premiere surface tactile 41. Cette surface tactile 41 est translucide et

située au dessus d'une deuxiéme surface 43. Cette deuxieme surface 43 est lumineuse. Cette

deuxieme surface 43 pourrait par exemple etre constituée par des LED's 47. La premiere

surface 41 est connecte 5 la deuxieme surface 43 par le biais d'un systeme électronique 45.

Lorsqu'un utilisateur pose son doigt sur la premiere surface 41, la LED 47 située derriere ce

point dans la deuxieme surface 43 sfillumine sous son doigt.

Deux technologies, connus 2: |'instant par l'homme du métier peuvent etre utilisés pour

construire la premiere surface 41. Une premiere technologie est connu sous le nom

"Quantum". La technologie "Quantum" est basée sur Ie principe de senseurs capacitifs. Sous

le contact du doigt (ou comme dit toute autre partie du corps d'un utilisateur), la capacité de

la premiere surface change localement ce qui peut étre détecté par le systeme électronique
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45. Le corps sera a une capacité et la premiere surface a une autre, donc a travers le contact

il y aura un changement de capacité entre les deux.

Un avantage de la technologie Quantum est que la surface tactile peut étre constituée Cle

n”importe quel matériel, et avoir n”Importe quelle forme, ce qui perrnettrait d’utiliser des

matériels avec des propriétés tactiles intéressantes.

Une autre possibilité pour la premiere surface 41 est une technologie qui est connu sous le

nom "Elotouch" par l'homme du métier, La technologie "Elotouch" est basée sur la

construction de dalles résistives.

La technologie Elotouch consiste en construlre des dalles tactiles en verre, comme celles qui

se trouvent superposées a des moniteurs dans des guichets automatiques. Un panneau en

verre est couvert par une couche conductrice. Une deuxléme couche en polyester, isolée 5

|’extérieur et conductrice a |’intérieur, est placée sur le verre, et séparée de celui-ci des micro-

points isolants. Ainsi, lorsque la dalle est touchée, un contact entre la couche conductrice du

polyester et celle du verre se produit. Le voltage ainsi généré est proportion nel a la position.

Un avantage de la technologie Elotouch est que la dalle est transparente et préte a l’emploi,

et il n’y a pas besoin de constmire des pieces 5 la main, ce qui comporte un grand gain en '

termes de temps. Ainsi elle a une grande résolution, jusqu’a potentiellement 1024 x 496

pixels. La dalle est divlsé dans un nombre de cellules égal au nombre de LED's. Les cellules

constituent ensemble une grille. Ainsi plus une augmentation du nombre de LED's implique

une augmentation du nombre des cellules dans la grille et, si les dimensions de la dalle

restent les mémes, plus petites seront les cellules. Ceci s'appe|le quantification de la surface.

Ce qui permet de pouvoir varier le nombre de LED's utilisées. Un LED spécifique est lié aux

plusieurs pixels de la dalle composant une cellule. Cependant, pour éviter que deux LED's

s'allument au méme temps, il y a un partie entre deux LED's dont les pixels ne sont liés 5

aucun LED, comme il sera compris par l'homme du métler.

Au lieu de LED's qui s'illuminent, il est aussi possible que le déplacement du doigt de

|'utiIisateur a pour résultat un changement dans la structure de la deuxiéme surface 43, qui

pourrait étre apergu 5 travers de la premiere surface 41. La deuxiéme surface 43 pourrait

ainsi par exemple comprenclre un écran a cristaux liquides (en anglais: "liquid crystal display,

LCD").

Aussl, et comme il sera connu par l'homme du métier, les LEDs ne sont pas seulement des

émetteurs de lumiére, mais aussi des capteurs optiques capacitlfs.

Quand le doigt se déplace sur Ie premier surface 41 les LED's se trouvant sous la position du

doigt s'il|umine au fur et a mesure. Les LED's qui se s‘ont illuminé restent illuminés pendant

un certain temps ce qui permet |'utilisateur de construire une trajectoire ou par exemple un

caractére, un chiffre ou un autre symbole. L'écran permet de tracer avec le doigt, des formes

autant continues que discontinues. En effet, lorsque le doigt est levé de la surface pour une

période supérieure 5 1,25 secondes (cette variable temporale est réglable), la forme tracée

2910160



APPLE INC. 
EXHIBIT 1007 - PAGE 0254

fera une disparition graduelle (ou en Anglais: "fade-out") pour s’effacer et permettre de

tracer une nouveile forme. Cette variable temporale est suffisamment longue pour qu'el|e

permette également la construction des formes 01) il est nécessaire de lever le doigt, parce

qu'un utilisateur dans un tel cas ne leve son doigt que pour des périodes de quelques dizaines

de millisecondes a peu prés. Ceci est plus court que cette variable temporale.

Dans un mode de réalisation, l‘écran comprend un mécanisme, (par exemple un bouton), que

|orsqu’il est activé (on appuie sur Ie bouton), permet d'enregistrer les trajectoires présentes

sur la deuxiéme surface 43. Par exemple, lorsque un utilisateur appuie sur le bouton et fait

des trajectoires au méme temps, c'est comme si on enregistrait une vidéo de ce qui se passe.

L'uti|isateur dessine une forme quelconque des trajectoires, ensuite léve le doigt

définitivement et n'appuie plus sur le bouton, la forme (continue ou pas) fait un fade out mais

ensuite recommence a étre dessinée, en boucle. Pour cela, l'interface de communication

comprend par exemple une mémoire.

Quand les LED's sont arrangés sous forme de matrice, par exemple une matrice de 64 LED's

(8 files x 8 colonnes), la position du doigt pourrait étre représentée par un pair de

coordonnés.

Le nombre de LEDs par unité de surface pourrait étre de l’ordre de 1LED chaque 2 cmz (ou

bien de 1/2LED/cmz). Chaque LED pourrait avoir deux couleurs différentes, par exemple,

rouges et vertes, Alternativement, |'utilisation des LEDs RVB peut étre envisagée pour pouvoir

choisir deux couleurs quelconques. Le champ lumineux crée par une LED pourrait étre rond et

avoir comme diamétre, par exemple 5mm.

Comme évoqué ci-dessus le systéme de deux interfaces selon |'invention peut étre utilisé

pour la transmission des émotions entre deux utilisateurs qui sont éloignés l’un de l‘autre.

Dans ce cas, les deux interfaces sont connectes a travers d'un réseau de communication, par

exemple 5 travers d'un réseau Wifi et/ou l'Internet. Les deux écrans pourraient étre

synchronisés, c’est-a-dire, ils affichent toujours la méme chose ou asynchrones. Par contre,

un utilisateur interagit sur son propre interface.
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Revendications

1) Systéme de téiécommunication caractérisé en ce qu‘il comprend:

- des moyens de saisie d'une trajectoire tracée par au moins un premier utiiisateur au moyen

d'une partie du corps dudit premier utiiisateur, et

- des moyens de restitution de Iadite trajectoire an au moins un deuxieme utilisateur.

2) Systéme de télécommunication selon Ia revendication 1 caractérisé en ce qu‘i| comprend
en outre:

- des moyens de saisie d'une trajectoire tracée par ledit deuxiéme utilisateur au moyen d'une

partie du corps dudit deuxiéme utilisateur, et

- des moyens de restitution de Iadite trajectoire audit premier utilisateur.

3) Procédé de transmission d'informations caractérisé en ce qu'il comprend:

- une étape de saisie d'une trajectoire tracée par au moins un premier utilisateur au moyen

d'une partie du corps dudit premier utilisateur, et

— une étape de restitution de Iadite trajectoire 51 au moins un deuxieme utilisateur.

4) Procédé de transmission d'informations selon Ia revendication 3 caractérisé en ce qu'ii

comprend en outre:

- une étape de saisi d'une trajectoire tracée par Iedit deuxiéme utilisateur au moyen d'une

partie du corps dudit deuxiéme utilisateur, et

- une étape de restitution de Iadite trajectoire audit premier utilisateur.

5) Un programme d'ordinateur, comprenant des instructions de code de programme pour

i'exécution d'au moins |'une des étapes d'un procédé conforme aux revendications 3 a 4,

lorsque ledit programme est exécuté sur un ordinateur.

6) Interface de communication utilisable dans un systéme de télécommunication selon |'une

quelconque des revendication 1 et 2, caractérisé en ce qu'a'l inclut des moyens de saisie et des

moyens de restitution comprenant une deuxiéme surface, Iadite deuxieme surface incluant un

premier élément symbolisant ledit premier utiiisateur et un deuxiéme élément symbolisant

ledit cfeuxiéme utilisateur, Iesdits éléments mobiles dans Iadite deuxiéme surface et capables

de montrer Iadite trajectoire dans Iadite deuxiéme surface pendant un déplacement desdits

éléments, et Iesdits moyens de saisie et Iesdits moyens de restitution comprennent en outre

une premiere surface, Iadite premiére surface présentant au moins une propriété apte a

varier en fonction d'une interaction entre Iadite premier surface et Iadite partie du corps dudit
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premier utilisateur ou ladite partie du corps dudit deuxiéme utiiisateur et en ce que Iesdits

éiéments sont déplagables e'n fonction de Iadite interaction.

7) Interface de communication selon la revenclication 6, caractérisé en ce que lesdits surfaces

ont une dimension par rapport a ladite trajectoire qui est suffisamment fin pour pouvoir écrire

un symboie unique mais pas trop fin pour écrire une phrase.

8) Interface de communication selon |'une quelconque des revendications 6 a 7 caractérisé en

ce que Iadite deuxiéme surface comprend des diodes électroluminescentes (LED's).

9) Interface de communication selon |'une quelconque des revendications 6 a 8 caractérisé en

ce que ladite propriété comprend une résistance.

10) Interface de communication selon |'une quelconque des revendications 6 a 8 caractérisé

en ce que ladite propriété comprend une capacitance.

11) Interface de communication selon l'une quelconque des revendications 6 5 10

caractérisé en ce que Iadite interface comprend en outre une couche moelleuse.

12) Interface de communication selon |'une quelconque des revendications 6 a 11 caractérisé

en ce que Iadite interface comprend un dispositif d'enregistrement de iadite trajectoire.
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an electrical signal. This electrical signal is encoded
and transmitted to the network core. The network

core generates a message to a recipient mobile
terminal having a movement enabler 25 and/or
pressure enabler 26. When the message is received
by the receiving mobile terminal, the movement
and/or pressure enabler generate an approximation
of the touch input generated at the sending mobile
terminal. The users of mobile terminals are

therefore able to communicate with each other by
the sense of touch.
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NEW COMMUNICATION TYPE FOR MOBILE

TELECOMMUNICATIONS NETWORKS

The present invention relates to a mobile telecommunications network, to

terminals for use with a mobile telecommunications network and to a method

of operating a mobile telecommunications network, and in particular to an

arrangement in which communications can be enhanced by using the sense of

touch.

In addition to voice calls between mobile terminals registered with a mobile

telecommunications network, it is possible to send alphanumeric data in the

fomi of an SMS or text message. Recent developments allow the transmission

of multimedia messages (MMS) such as drawings, photographs, music and

video clips. The present invention seeks to provide an additional type of

communication using a mobile telecommunications network.

According to a first aspect of the present invention, there is provided a mobile

telecommunications network including a plurality of terminals registered with

the network, wherein a first of said terminals includes means for sensing the

variation of a touch input with respect to time and generating a signal

representative thereof; and including means for generating a message

representative of said signal; and means for transmitting the message to a

second of said terminals for generating an output in response to the message

that is indicative ofthe touch input.

The message may be generated by the first terminal, the mobile

telecommunications network or a separate entity.

The output may be a simulation or approximation of the input - it may

stimulate the touch sense of the user of the second terminal to convey the touch
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input by the user of the first terminal, allowing the users to communicate by the

sense of touch.

Alternatively, the output may be indicative of the touch input but may stimulate

a different sense of the user of the second temiinal - such as sight or hearing.

This arrangement may be used when the second terminal is not capable of

generating a touch output.

Particular touch inputs generate particular outputs (whether stimulating touch,

sight or hearing). Particular inputs may be mapped to particular outputs. For

example, shaking the first terminal may generate a particular audible message

at the second terminal. This mapping may be pre-set and/or may be set by the

users of the terminals or by a third party.

According to a second aspect of the present invention, there is provided a

mobile telecommunications network, including means for receiving a message

from a first terminal for delivery to a second terminal and for converting the

message between a first type to a second type, wherein at least the first type of

message includes data enabling the reproduction of an output by a terminal

which output is detectable by the sense of touch and varies with respect to time

in dependence upon the content of the message.

The data in the first type of message enabling the reproduction of an output by

a terminal may data input from a terminal (which will subsequently be

reproduced in some form) or data for generating an output from a terminal.

According to a third aspect of the present invention, there is provided a

terminal for use with a mobile telecommunications network, the terminal

including means for sensing a variation of a touch input with respect to time

and generating a signal representative thereof, a representation of which is for
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inclusion in a message for transmission to another terminal for generating an

output in response to the message that is indicative of the touch input.

According to a fourth aspect of the present invention, there is provided a

terminal for use with a mobile telecommunications network, the terminal

including means for receiving a message representative of an input signal

generated by another terminal, means for generating an output detectable by the

sense of touch and which varies with respect to time in dependence upon the

content of the message.

According to a fifth aspect of the present invention, there is provided a method

of operating a mobile telecommunications network having a plurality of

terminals, the method including generating at a first of said terminals a signal

representative of how a touch input varies with respect to time, generating a

message representative of the signal, transmitting the message to a second of

said terminals, and generating an output at the said second terminal in response

to the message that is indicative of the touch input.

According to a sixth aspect of the present invention, there is provided a mobile

telecommunication network including means for generating a message

containing information for use by the user of a terminal, means for transmitting

the message to said mobile terminal, and means for conveying the information

to the user of said mobile terminal by stimulating the user's sense of touch.

Humans have five senses: sight, hearing, touch, smell and taste.

Known mobile terminals can detect visual and audible stimuli, convert these

into a message and transmit this to another terminal via a mobile

telecommunications network. For example, a user of a first mobile terminal

may record a video clip (comprising sound and moving pictures) of themselves
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and transmit this as a message to a second mobile terminal, where it is

reproduced, stimulating the sight and hearing sensors of the recipient. The

present invention provides an enhancement to communications by allowing a

touch input to be sensed by a mobile terminal and/or a touch output to be

reproduced on a mobile terminal.

In the specification the term "touch" means anything that is detectable by the

human sense of touch, and includes such stimuli as heating and vibration.

Some mobile terminals have the facility to vibrate in order to alert the user of

an incoming call or message. However, the vibration is simply triggered by a

mobile terminal on receipt of an incoming call or message. The vibration does

not convey the content of the message.

Conventional mobile telephones are capable of receiving a touch input in the

sense that they have buttons and other controls which are depressed. However,

the nature of the touch input is not recorded and conveyed as part of a message.

The depression of the key may result in data being recorded in a message (for

example a letter in an SMS message), but the nature of the touching of the key

(or how it varies with time) is not recorded or conveyed.

According to one aspect of the present invention the variation of a touch input

with respect to time is sensed. The intensity of the touch input may be sensed.

The term mobile telecommunications "network" used in this specification does

not necessarily refer to a single network operated by a particular (legal) entity.

The network might comprise a plurality of separately operated networks, or a

part of one of such networks.
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For a better understanding of the present invention, an embodiment will now be

described by way of example, with reference to the accompanying drawings, in

which:—

Figure 1 shows schematically principal elements of a mobile

telecommunications network; and

Figure 2 shows schematically additional components provided to a mobile

telecommunications terminal in accordance with an embodiment of the

invention.

As shown in Figure 1, mobile terminals 1,3,5 and 7 are registered with a GSM

or UMTS (3G) mobile or cellular telecommunications network 9. The mobile

terminals may be hand held mobile telephones, personal digital assistants

(PDAS) or laptop computers equipped with a datacard (or, of course, any

combination of these). The mobile terminals communicate wirelessly with the

mobile telecommunications network 9 via a radio access network comprising

base transceiver stations (BTSS) and base station controllers (BSCS).

Communications between the mobile temiinals and the network 3 are routed

from the radio access network via mobile switching centres (MSCS), which

may be connected by a fixed (cable) link to the network 9. Of course, in

practice, a typical mobile telecommunications network 9 will have many

thousands of subscribers, each with one or more terminals.

Each of the mobile terminals 1,3,5,7 is provided with a respective subscriber

identity module (SIM). During the manufacturing process of each SIM

authentication infonnation is stored thereon under control of the network 9.

The network 9 itself stores details of each of the SIMS issued under its control.

In operation of the network 9, a mobile terminal is authenticated (for example,

when the user activates the terminal in the network with a view to making and
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receiving calls) by the network sending a challenge to the mobile tenninal. The

received challenge is passed to the SIM associated with the mobile terminal

and the SIM calculates a reply (dependent on predetermined information held

on the SIM - typically an authentication algorithm and a unique key Ki) and

transmits it back to the network 9. The network receives the reply from the

mobile terminal. Using information pre-stored concerning the content of the

relevant SIM and the nature of the challenge sent to the mobile terminal, the

network calculates the expected value of the reply from the mobile terminal. If

the reply received matches the expected calculated reply, the SIM and the

associated mobile terminal are considered to be authenticated.

A mobile terminal in accordance with an embodiment of the invention is shown

in Figure 2. In a conventional manner the mobile terminal includes a visual

display 11, various buttons and keys 13 and an antenna 15 for communication

with the radio access network of the mobile telecommunications network 9.

The mobile terminal also includes a microphone 17 for sensing audio input

such as speech and a loudspeaker 19 for generating an audio output. The visual

display 11 may provide a user interface such as a graphical user interface to

facilitate access to functions provided by the mobile terminal and may also

display messages received by the mobile terminal — such as alphanumeric text

and pictures (moving or still). The mobile terminal also of course includes data

processing circuitry (not shown) for allowing the user of the mobile terminal to

control the temiinal and for allowing wireless communications with the mobile

telecommunications network 9. The features of the mobile terminal described

thus far are conventional.

According to the embodiment the mobile terminal is provided with a motion

sensor 21, such as a micro-accelerometer for detecting movement of the mobile

terminal. A pressure sensor 23, such as a piezoelectric strip, is also provided

for detecting, for example, squeezing, hitting and/or stroking of the mobile
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terminal. The sensors 21 and 23 allow the terminal to sense movement and

pressure - for example caused by the user of the mobile terminal shaking the

terminal or squeezing the terminal. The mobile terminal may be provided with

an elastically deformable outer casing and may be configured to allow the outer

casing to be resiliently compressed (for example, by squeezing) such that this is

sensed by the pressure sensor 23.

Other sensors may also be provided that allow the mobile temiinal to sense

touch inputs (that is, inputs that would stimulate the human sense of touch).

For example, the mobile terminal may also be provided with a temperature
S6I1SOI'.

The sensors 21 and 23 generate electrical signals in response to a touch input.

These are detected by processing circuitry of the mobile terminal and may be

stored or converted into a fomiat suitable for transmission in the message to the

mobile telecommunications network 9 and onwardly to another mobile

terminal. The generation and transmission of such messages will be discussed

further below.

In addition to providing sensors for receiving and recording a touch input, the

mobile terminal also includes devices for generating a touch output (that is,

devices that provide a stimulus to the human sense of touch). Motion output is

created using a movement enabler 25 such as an electromagnetic device. Heat

is generated using a heating element 27. Additionally, a pressure generation

mechanism 26 may be provided. for flexing (expanding/contracting) the

resiliently deformable case of the mobile terminal. These output types all

stimulate the human sense of touch.

If the user of mobile terminal 1 Wishes to communicate with the user of mobile

terminal 3 using the mobile telecommunications network 9, data relating to the
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communication is routed wirelessly between mobile terminal 1 and the local

BTS 29. Froir there the communication data is transmitted to the BSC 31 and

to MSC 33 via a fixed or cable link. The mobile telecommunications network

core 35 then routes the communication to an appropriate MSC 37 with which

the mobile terminal 3 is registered. The communication data is transmitted

from MSC 37 to the appropriate BSC 39, and from there to BTS 41. The

communication data is transmitted from the BTS 41 wirelessly to the mobile

terminal 3.

The communication data may be data representative of the users‘ voices in a

conventional circuit switched voice call. The communication data may also be

transmitted during a (packet switched) communication session between the

mobile terminal 1 and the mobile terminal 3.

To efficiently facilitate such communication sessions, the third generation

partnership project (3GPP) has recently defined a new concept known as IMS

(IP-based multimedia subsystem). The aim of IMS is to allow users such as

mobile telephone network operators to provide services to their subscribers as

efficiently and effectively as possible. For example, the IMS architecture is

likely to support the following communication types: voice, video, instant

messaging, "presence" (a user's availability for contact), location—based

services, email and web. Further communication types are likely to be added in

the future. This diverse collection of communication devices requires efficient

communication session management due to the number of different

applications and services that will be developed to support these

communication types. The 3GPP have chosen session initiation protocol (SIP)

for managing these sessions.

SIP protocol is a session-based protocol designed to establish IP based

communication sessions between two or more points or users. Once the SIP
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session has been established, communication between these end points or users

can be carried out using a variety of different protocols (for example, those

designed for streaming audio and video). These protocols are defined in the

SIP session initiation messages.

With IMS, users are no longer restricted to a separate voice call or data session.

Sessions can be established between mobile terminals that allow a variety of

communication types to be used and media to be exchanged. The sessions are

dynamic in nature in that they can be adapted to meet the needs of the end

users. For example, two users might start a session with an exchange of instant

messages and then decide that they wish to change to a voice call, possibly with

video. This is all possible within the IMS framework. If a user wishes to send

a file to another user and the users already have a session established between

each other (for example, a voice session), the session can be redefined to allow

data file exchange to take place. This session redefinition is transparent to the

end user.

One application of IMS is push-to-talk over cellular (PoC). PoC allows a

communication session to be established between a group of devices such that

the user of one of the devices can speak and the users of the or each of the other

devices will hear that person speak. During such communication session each

device functions like a two—way radio or walkie—talkie in a one-to-one or one-

to-many group mode. Full duplex speech communication between the users of

the respective devices during the PoC part of the communication is not possible

- only one user can speak at a time.

One feature of PoC is that, when the communication is established, there is an

"always on" communication in between the terminals. When a user wishes to

talk to the or each of the other terminals associated with the communication

session, the user issues an appropriate instruction to their device (typically
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using a soft key - that is, a key whose function is programmable), and the user's

speech is captured by their terminal instantly, or within a relatively short mode

of time, is transmitted to the or each of the other terminals and is reproduced on

those terminals. There is no requirement for the user inputting the speech data

to dial the or each other device, and nor is there any requirement for the users

of the devices receiving the speech to take any action to receive the speech data

- it is automatically reproduced by the device when it is received (assuming, of

course, the device is operating in an appropriate mode for allowing PoC

communication).

PoC is described in the document "Push-to—talk over Cellular (PoC) -

architecture, draft version 1.0 - 13th February 2004" available from the Open

Mobile Alliance Limited (OMA).

In addition to establishing a PoC communication session using IMS, a PoC

communication session could be established over existing GSM/GPRS

networks by the exchange of data packets but without IMS.

In the embodiment of the present invention, the touch input of mobile terminal

1 is sensed by sensors 21 and/or 23 and a signal representative thereof is

generated by the mobile terminal 1. In accordance with a feature of the present

embodiment, this touch input is used as a means of communicating with the

user of mobile terminal 3. The signal derived from the sensors 21 and/or 23 is

encoded and transmitted to the network core 35 via BTS 29, BSC 31 and MSC

33. In the network core 35 a translation server 43 is provided which receives

the encoded signal and generates a suitable output message representative of

the encoded signal. The output message is transmitted to the mobile terminal 3

via MSC 37, BSC 39 and BTS 41.
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The data communicated between the mobile terminal 1 and the mobile terminal

3 may be transmitted by any suitable means. The data may be transmitted in

the circuit switched domain, but is preferably transmitted in the packet

switched domain. The data may be transmitted as GPRS data, as an SMS

message or an MMS message. The data may also be transmitted during a IMS

communication session (controlled by SIP) between the mobile terminals 1 and

3 (and possibly other mobile terminals). The data may be transmitted as part of

a PoC communication session, so that when the message is received by the

mobile terminal 3 an appropriate output is generated (preferably immediately)

without requiring any action of the user of the mobile terminal 3. In this

regard, although PoC relates to push-to-"talk", in fact any type of data can be

communicated during such a session.

In a first example, it will be assumed that both mobile terminal 1 and mobile

tenninal 3 include the features of the mobile terminal shown in Figure 2. In

mobile terminal 1 the touch input signals generated as a result of pressure,

movement or heating of the mobile terminal l have the electrical signals

generated thereby recorded and stored by their mobile terminal 1. How the

signals received from the sensors vary with respect to time is recorded. For

example, the variation in pressure applied to pressure sensor 23 may be

recorded for a predeten-nined period of, for example, one, two, or five seconds

(or of any other duration). Simultaneously, or during a different time period,

the signals generated by the movement sensor 21 may be recorded and stored.

The data processor of the mobile tenninal 1 then encodes the signals in a

suitable format such that their data content can be extracted by a receiving

device. Typically, the data will be encoded as binary data. Suitable methods

for encoding such data will be known to those skilled in the art and will not be

described further here.
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A communication session (for example, a IMS, SIP controlled, communication

session) between mobile terminal 1 and mobile terminal 3 is then initiated in a

known manner if not already established. The encoded data is transmitted to

the network core 35, where it is passed to translation server 43. In this example

the translation server 43 need not take any action because the mobile terminals

1 and 3 are the same type of mobile terminal. The translation server 43 then

issues a message comprising the encoded data to the mobile terminal 3. On

receipt of the message the mobile terminal 3 decodes the message and applies

appropriate electrical signals to movement enabler 25, pressure generation

mechanism 26 and any other touch output devices provided. The touch output

or outputs generated by the mobile terminal 3 will, if the user is in contact with

mobile terminal 3, stimulate the touch sense of the user. The touch output is an

approximation of the touch input to mobile terminal 1. For example, the

squeezing of mobile terminal 1 will temporarily change the shape of its casing.

The touch output of the mobile terminal 3 will cause a corresponding

temporary change in the shape of the terminal 3. The users of mobile terminals

1 and 3 can therefore communicate with each other using the sense of touch.

If the user of mobile terminal 3 does not have a mobile terminal of the type

illustrated in Figure 2, or at least has a mobile terminal of a different type to the

mobile terminal 1, the translation server 43 is operative to process the encoded

data received from the mobile terminal 1 to convert it into a suitable message

for reproduction by the mobile terminal 3. For example, the user of mobile

terminal 3 may not have a movement enabler 25. In such an instance, the

translation server may generate the message such that the output produced by

the mobile terminal 3 is an audible and/or Visible output. That is, data encoded

from the motion sensor 21 and/or pressure sensor 23 is detected by the

translation server 43 and is converted into an encoded signal for generating a

different type of output from the sensed input.
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For example, the encoded signals representing the touch input sensed by the

motion sensor 21 and the pressure sensor 23 may be analysed by the translation

server 43, where it is determined that these signals are indicative of the user of

mobile terminal 1 stroking the mobile terminal. The translation server 43 then

accesses a look-up table to determine to which type of output this type of input

should be mapped. In this example, it is indicated that the output should be

mapped to a simulated voice output generating an "oooh" sound. Similarly, if

the translation server determines that the signals input to the movement sensor

21 and pressure sensor 23 are indicative of the mobile terminal 1 being

squeezed by the user, the look-up table may indicate that the appropriate output

is an audio voice simulation output generating the sound "aaah". Further, if it

is determined from the sensors 21,23 that the mobile terminal has been shaken,

the look-up table may indicate that the appropriate output is the signal to cause

the display 11 of the mobile tem1inal 3 to have a red colour. Furthermore, if

the signals derived from the sensor 21,23 indicate that the mobile terminal has

been dropped, the appropriate output message may be a signal to cause the

display to flash between red and blue colours.

It should of course be understood that these are merely examples of the

translation of types of input to types of output. The output may stimulate more

than one sense - for example, the output may produce both an audible and a

visual stimulus to the user of mobile terminal 3, or a visual output and a touch

output.

The mapping of the inputs of mobile terminal 1 to the appropriate output of

mobile terminal 3 may be predetermined or preset by the mobile terminal 1, the

mobile terminal 3 or the network 9. The mapping may depend upon the

functionality of the mobile terminal 1 and/or the mobile terminal 3 - for

example, whether the terminal has the facility to detect and/or reproduce

movement. The type of message that needs to be generated by the translation
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server 43 to cause the receiving mobile terminal 3 to produce the desired

output type may depend upon the particular type of mobile terminal 3, and this

information may be obtained from the look-up table. If the mobile terminal 3

has a standard operating system, this may not be necessary.

As indicated above, the mapping of particular input stimuli to output stimuli

may be predetermined or pre—set. The user of mobile terminal and/or the user

of mobile terminal 3 may be able to select which input stimuli are mapped to

which output stimuli, for example by appropriate data communication with the

translation server 43. For example, the users of mobile terminals 1 and 3 may

agree a particular form of communication between themselves. For example,

the users may agree that the sensed squeezing of the mobile terminal 1 by

pressure sensor 23 will cause heat generation by heating element 27 in mobile

terminal 3. This allows the user of mobile terminals 1 and 3 to communicate in

a manner that will not disturb others around them and which is only

understandable to the users. Even if the heat output at the mobile terminal 3

was detected by the person other than the authorised user of mobile tcrminal 3,

that person would not know what the generation of heat signified. If desired,

this allows communications between the users of the mobile terminals 1 and 3

that have an element of secrecy.

The table below shows the entries of the look-up table stored in the translation

server 43 in relation to the mobile terminal 1, indicating the appropriate output

to receiving mobile terminals A,B,C and D, depending upon the input from

mobile terminal 1.

Mobile terminal 1

Output of Output of Output of Output of
Mobile Mobile Mobile Mobile

terminal A terminal B terminal C terminal D

Simulation of Vibration MMS image:

vertical stroke 1: 4
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Squeeze Simulation of Audio: Heat M_lVlS image:
Squeeze “aaah” generation ‘ '

Shake Simulation of Display Audio: “John
Shake colour to red is fine”

Simulation of Display Audio: “John MMS image:

Drop flashes is cross” 2
red/blue

The mapping of particular input stimuli to output stimuli between any pair of

mobile terminals may be set by the users of those terminals, or may be preset in

dependence upon the input and output facilities of those terminals.

The mapping may also be set or altered by a third party - i.e. not the mobile

terminals or the network. For example, mapping data may be obtained from a

website and passed to the translation server 43. Such a website may, by way of

illustration, be for users interested in massage. Details of the type of mobile

terminals 1 and 3 may be provided to the website. The website may then

provide for downloading suitable mapping coding that allows the user of

mobile terminal 1 to cause the mobile terminal 3 to produce a touch output for

performing a particular type of massage. The user of the mobile terminal 1

may do this by providing as an input a particular touch input, alphanumeric

character or sound. The website may download a menu for providing a user

interface for the user of mobile terminal 1 that provides a convenient

mechanism for the desired touch output for mobile terminal 3 to be selected.

As an alternative, or in addition to, the translation server 43 being provided by

the network core 35, the mobile terminal 1 may be provided with a data

processing fiinction that generates an appropriately formatted message that

produces the desired output stimuli on the mobile tenninal 3 when transmitted

to that mobile terminal 3 without modification. Alternatively, the receiving

mobile tenninal 3 may receive encoded signals from the sensors 21 and/or 23

of the sending mobile terminal and may include a data processing function for

converting those received data to an appropriate message to generate flie
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desired output stimuli on the mobile terminal 3. These data processing

functions may require a considerable amount of processing power, and at

present it is preferred that these are performed by the network core 35, rather

than the mobile terminals 1 and 3.

It should be understood that an output corresponding to the input stimuli of the

mobile terminal 1 may be transmitted (possibly simultaneously) to a plurality

of receiving tenninals. The output stimuli generated by each of the receiving

terminals may be different, in dependence upon the data in the relevant part of

the look-up table accessed by the translation server 43 in respect of the

receiving terminal and/or upon the output facilities of the receiving mobile

terminal.

The touch output generated by the receiving mobile terminal may be in

addition to conventional forms of visual and/audio output. During a single

communication session (such as an EMS SIP controlled communication

session), voice data, other audio data, picture data and touch data may be

transmitted, providing an enriched communications experience between the

users of mobile terminals 1 and 3.
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CLAHVIS

A mobile telecommunications network including a plurality of terminals

registered with the network, wherein a first of said terminals includes means for

sensing the variation of a touch input with respect to time and generating a

signal representative thereof; and including means for generating a message

representative of said signal; and means for transmitting the message to a

second of said terminals for generating an output in response to the message

that is indicative of the touch input.

2. The network of claim 1, wherein the message is generated by a data

processor of the first terminal.

3. The network of claim 1, wherein the message is generated by a data

processor of an entity separate from the first terminal.

4. The network of claim 1, wherein the message is generated by a data

processor associated with the mobile telecommunications network.

5. The network of claim 1, wherein the output is generated by a data

processor of the second terminal.
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6. The network of any one of claims 1 to 5, wherein the output is a

simulation or approximation ofthe touch input.

7. The network of any one of claims 1 to 5, wherein the output is indicative

of the touch input but is an audible and/or visible output.

8. The network of any one of claims 1 to 7, including means for mapping

selected inputs to generate selected outputs to provide a predetermined

relationship therebetween.

9. The network of claim 8, wherein said mapping is determined by the first

terminal.

10. The network of claim 8, wherein said mapping is determined by the

second terminal.

11. The network of claim 8, wherein said mapping is determined by the

mobile telecommunications network.

12. The network of claim 8, wherein said mapping is determined by a third

party entity, separate from said terminals and the mobile telecommunications

network.



APPLE INC. 
EXHIBIT 1007 - PAGE 0282

19

13. The network of any one of claims 1 to 12, wherein the sensing means

includes a motion sensor.

14. The network of claim 13, wherein the motion sensor includes a micro-

5 acceleromctcr.

15. The network of any one of claims 1 to 14, wherein the sensing means

includes a pressure sensor.

10 16. The network of claim 15, wherein the pressure sensor includes a

piezoelectric device.

17. The network of any one of claims 1 to 16, wherein the network

comprises a GSM mobile telecommunications network.

18. The network of any one of claims 1 to 16, wherein the network

comprises a UMTS (3G) mobile telecommunications network.

19. The network of any one of claims 1 to 18, wherein the network

20 comprises a GPRS mobile telecommunications network.

20. The network of any one of claims 1 to 19, wherein the message is

transmitted in a push-to-talk over cellular (POC) communication session.
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21. The network of any one of claims 1 to 20, wherein the message is

transmitted in a session initiation protocol (SIP) session.

22. The network of any one of claims 1 to 19, wherein the message is an

SMS message.

23. The network of any one of claims 1 to 19, wherein the message is an

MMS messasge.

24. A mobile telecommunications network, including means for receiving a

message from a first terminal for delivery to a second terminal and for

converting the message between a first type to a second type, wherein at least

the first type of message includes data enabling the reproduction of an output

by a terminal which output is detectable by the sense of touch and varies with

respect to time in dependence upon the content of the message.

25. The network of claim 24 wherein the second type of message includes

data enabling the production of an output by a terminal detectable by the sense

of touch.

26. The network of claim 24, wherein the second type of message includes

data enabling the production of an audible output.
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27. The network of claim 24, wherein the second type of message includes

data enabling the production of a visible output by a terminal.

28. A terminal for use with a mobile telecommunications network, the

terminal including means for sensing a variation of a touch input with respect

to time and generating a signal representative thereof, a representation of which

is for inclusion in a message for transmission to another terminal for generating

an output in response to the message that is indicative of the touch input.

29. A terminal for use with a mobile telecommunications network, the

terminal including means for receiving a message representative of an input

signal generated by another terminal, means for generating an output detectable

by the sense of touch and which varies with respect to time in dependence upon

15 the content of the message.

30. A method of operating a mobile telecommunications network having a

plurality of terminals, the method including generating at a first of said

temiinals a signal representative of how a touch input varies with respect to

time, generating a message representative of the signal, transmitting the

message to a second of said terminals, and generating an output at the said

second terminal in response to the message that is indicative of the touch input.
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31. The method of claim 30, including generating the message at the first

terminal.

32. The method of claim 30, including generating the message using a data

processor associated with the mobile telecommunications network.

33. The method of claim 30, 31 or 32, wherein the output is a simulation or

approximation of the touch input.

34. The method of claim 30, 31,32 or 33, wherein the output is indicative of

the touch input but is an audible and/or Visible output.

35. The method of any one of claims 30 to 34, including receiving said

signal representative of how a touch input Varies with respect to time,

generating said message such that said output is produced for stimulating a

selected human sense.

36. The method of any one of claims 30 to 35, including transmitting the

message in a push—to-talk over ccllular (PoC) communication session.

37. The method of any one of claims 30 to 35, including transmitting the

message in a session initiation protocol (SIP) communication session.
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38. The method of any one of claims 30 to 35, including transmitting the

message as an SMS message.

39. The method of any one of claims 30 to 35, including transmitting the

message as an MMS message.

40. The method of any one of claims 30 to 39, wherein the mobile

telecommunications network comprises a GSM, GPRS or UMTS (3G) mobile

telecommunications network.

41. A mobile telecommunication network including means for generating a

message containing information for use by the user of a terminal, means for

transmitting the message to said mobile terminal, and means for conveying the

information to the user of said mobile terminal by stimulating the user's sense

oftouch.

42. A mobile telecommunications network substantially as hereinbefore

described with reference to and/or substantially as illustrated in any one of or

any combination of the accompanying drawings.

43. A terminal for use with a mobile telecommunications network,

substantially as hereinbefore described with reference to and/or substantially as

illustrated in any one of or any combination of the accompanying drawings.
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44. A method of operating a mobile telecommunications network,

substantially as hereinbefore described with reference to and/or substantially as

illustrated in any one of or any combination of the accompanying drawings.
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DESCRIPTION

METHOD AND APPARATUS FOR PROCESSING FILES UTILIZING A

CONCEPT OF WEIGHT SO AS TO VISUALLY REPRESENT THE FILES IN

TERMS OF WHETHER THE WEIGHT THEREOF IS HEAVY OR LIGHT

TECHNICAL FIELD

The present invention relates to method and apparatus

for processing files, and it particularly relates to a

technology for managing or organizing a plurality of files

on the computer.

BACKGROUND TECHNOLOGY

The rapid spread of personal computers (hereinafter

referred to as PCs) has now slowed down, and the current

trend is the marked versatility of functions in hardware

such as PDAs (Personal Digital Assistants), portable

telephones and game machines. For example, PDAs, which are

equipped with wireless communication functions, can now use

networks no matter where they are. Moreover, advances in

high-definition display screen and CPU processing capacity

have made it easier for such hardware to carry out high-load

processing, such as moving picture processing which has so

far been only possible on a PC. Similarly, portable

telephones are increasingly multi—functional with camera

function, moving picture function, game function and the

BNSDJIID. (W07 30040-MTQEAZ |_ >
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like.

The functions of game machines are being extended by

the addition of network function, hard disk and the like.

And the external connection terminals employed for them are

now of the types similar to those on a PC, thus ensuring

their newly—added multiple usage and flexibility. This way,

the barriers that used to exist between such hardware and

PCs are being steadily removed, and such hardware's

increasingly high graphic processing capabilities, in

particular, are now even threatening the position of PCs.

As a variety of electronic devices grow more and more

multi—functional, their increased flexibility is attracting

and bringing in more users of their own. Moreover, the

concepts of files and folders as seen in the file system,

which used to be characteristic of PCs only, are now being

introduced to the users of electronic equipment other than

PCs as well.

However, some intrinsic limitations of such hardware

in the electronic equipment other than PCs still persist.

For example, the small size of the screen or the simplicity

of control devices can pose visual and operational

restrictions. Thus, if the display and control interfaces

currently employed for Pcs are to be pursued, then it may

lead to a reduced accessibility to such hardware.

Therefore, it is essential to develop interfaces using

their own expression if the potential abilities for a

BNSDOCID, <wol. _2m404472aA2 \_>
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variety of electronic equipment is to be fully exploited.

DISCLOSURE OF THE INVENTION

The present invention has been made in view of the

foregoing circumstances and an object thereof is to realize

a display that ensures easier visual grasp of the

characteristics of data.

A preferred embodiment according to the present

invention relates to a file processing apparatus. This

apparatus includes: an attribute input unit which acquires a

value of an attribute for at least one file in order to

represent a value of a predetermined attribute for an

intended file by using a concept of weight; a comparison

processing unit which compares the value of an attribute

with a reference value; a position determining unit which

sets, based on a result obtained from the comparison

processing unit, a relative display position of a

predetermined object that represents symbolically the

weight; and a display processing unit which visually

represents the value of the attribute in terms of whether

the weight is heavy or light, by displaying the object at

the display position on a screen set by the position

determining unit.

Here a "file" mainly means a program or a collection

of data visualized by an icon on a screen. It may also mean

Hlslfil D (W0, 2QJ434472BA2_l_>
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a hierarchy, such as a folder or directory, visualized by an

icon in a hierarchical file system or an offshoot document

related to the body of a reference target, such as a so-

called shortcut or alias visualized by an icon. A file may

have a file name which includes an extension at the end. A

file may also be a text file containing character data or a

binary file containing binary data. An "attribute" may be a

characteristic of a file or a parameter used as a reference

for comparison with another file, which may include the date

of file preparation or updating, the data size, the

importance of each file to be set by the user, the type of

file to be determined by data format or file usage, the

number of files contained in a folder or the number of

folders, and the count or frequency of file updating. An

"attribute" may also be a parameter showing the level of a

character to be controlled by the user in game software. A

"values to be used as reference" may be the value of an

attribute related to another file or the value showing the

unused capacity of the storage area of a storage.

An "object" may symbolize a file or a folder or may

collectively stand for a plurality of files or a plurality

of folders. An object may be displayed on the screen as an

image of a tangible object with a mass in the real world,

such as a "sphere", a "particle" or a "weight", or in the

form of an icon. For example, a "Sphere" may be able to

symbolize the weight of a thing because it may fall under

ansocnw D‘ (we, _2uoan4472aA2_x ,
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its own weight or the force of gravity and may bounce on the

ground or, if thrown into the water, may sink or float up.

A scene of measuring the weight of things may be represented

by an object like a weight and scale.

A file processing apparatus according to the present

embodiment may be realized as an electronic equipment, such

as a PC, a PDA, a game machine or a portable telephone.

Recently, electronic equipment other than PCs can even use

file systems primarily designed for PCs. However, PDAs or

portable telephones, whose screens are small, or game

machines, which are used away from the TV screen, often

present much poorer visibility of characters than PCs.

Hence, if a file name and the attributes of a file are

displayed simply as a character string on the screen, the

user may find it difficult to read them when selecting a

desired file. This may also develop into some operational

difficulties. Moreover, if a large number of files are to

be displayed on a small screen, there will be little space

left for displaying information on attributes.

In this embodiment, visual limitations are reduced by

displaying attributes of a file not through the use of

characters but in a form that helps the user's intuitive

grasp. Further, operational limitations are also reduced by

simplifying the contents of display. Moreover, a new

operation method may be presented by incorporating a tilt

sensor in the whole or a part of this apparatus.

BNSDOSID, <WO;,200-IOMYZBAE I_>
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Another preferred embodiment according to the present

invention relates to a method of processing files. This

method includes: setting a relative display position of a

predetermined object that symbolically represents the files

in terms of whether the weight thereof is heavy or light,

based on a value of a predetermined attribute for an

intended file, in order to represent the value of a

predetermined attribute therefor by using a concept of

weight; and representing visually the weight by displaying

the object at the relative display position on a screen.

Still another preferred embodiment according to the

present invention relates also to a method of processing

files. This method includes: acquiring values of a

predetermined attribute for a plurality of intended files in

order to represent the values of a predetermined attribute

therefor by using a concept of weight; setting, for each of

the plurality of files, a relative display position of a

predetermined object that represents symbolically the files

in terms of whether the weight thereof is heavy or light,

based on the values of a predetermined attribute; and

displaying the objects of the plurality of files at the

respective display positions on a screen, and expressing

visually comparison of the weights of the objects via

another object that symbolizes weight measurement.

"Another object that symbolizes weight measurement"

a character that is used to display on the screen a

BNSDft|D* M34 _’znn4.c4A7?nA2_I_>
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comparison of weights between files or a measurement of a

total weight of a plurality of files. Such an object used

for instance is a weighing device, measuring device, balance,

balloon or the like which is used for measurement in the

real world.

Still another preferred embodiment according to the

present invention relates also to a method of processing

files. This method includes: acquiring values of a

predetermined attribute for a plurality of files, in order

to represent the values of a predetermined attribute for

intended files by using a concept of weight; setting a

temporary sequence for the plurality of files; determining,

based on the temporary sequence, a temporary display

position of a predetermined object that symbolically

represents the files in terms of whether the weight thereof

is heavy or light; displaying an object that corresponds to

the plurality of files, at the temporary display position on

a screen; comparing the values of a predetermined attribute

between adjacent files in the temporary sequence; updating

the display position based on a comparison result obtained

from the comparing; and representing visually the weight

thereof by varying display contents according to the

updating.

A "temporary sequence" may be a temporary order of

arrangement for convenience’ sake, for instance, when

displaying on the screen a plurality of files designated by

HNSDZXHD‘ (WU 2110-IDUITZEAZ >|_>
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the user. It may simply be a specified sequence, a random

sequence or any other sequence decided irrespective of the

sizes of values of an attribute. "Temporary display

positions" are temporary positions of display on the screen

for instance when the user has designated a plurality of

files. A state in which objects are displayed in the

specified positions is still an initial display state, and

the values of an attribute using the concept of weight are

not yet represented.

"Adjacent files" are not necessarily strictly adjacent

'to each other in their sequence. It suffices if the files

are located close to each other in an initial display state

and the values of their attribute can be compared with each

other. As a result of the comparison, the display position

of the object for a file whose value is determined larger

may be moved downward, or that of the object for file whose

value is determined smaller may be moved upward. In this

manner, the values of an attribute may be represented for

easier visual confirmation by displaying on the screen the

process of sorting a plurality of files according to the

values of the attribute.

It is to be noted that any arbitrary combination of

the above-described structural components and expressions

changed between a method, an apparatus, a system, a computer

program, a recording medium having stored computer programs

therein, a data structure and so forth are all effective as

BNSDCXJ 1 3 «W0, 2004044728112 l_ :-
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and encompassed by the present embodiments.

Moreover, this summary of the invention does not

necessarily describe all necessary features so that the

invention may also be sub-combination of these described

features.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a screen representing values of an

attribute related to a plurality of files using a concept of

weight according to a first embodiment of the present

invention.

FIG. 2 is a block diagram showing functions of a file

processing apparatus according to the first embodiment.

FIG. 3 shows a screen displaying objects corresponding

to folders.

FIG. 4 shows how objects move from their initial

display position to display positions corresponding to their

attribute values.

FIG. 5 is a flowchart showing a basic processing flow

from folder display to file display in a file processing

apparatus.

FIG. 6 illustrates a scene in which the attributes of

files to be represented by a concept of weight are switched

according to a second embodiment of the present invention.

FIG. 7 is a flowchart showing a process of switching

BNSDOCID, cWD Em-1uDII.d7ZBA?_I_>
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attributes to be displayed on a screen.

FIG. 3 shows an appearance of a PDA in a third

embodiment of the present invention.

FIG. 9A shows a state in which a whole PDA is inclined.

FIG. 9B shows a state in which a whole PDA is inclined.

FIG. 10 is a functional block diagram of a file

processing apparatus according to a third embodiment of the

present invention.

FIG. 11 is a flowchart showing a process of changing

display contents according to the inclination of a PDA.

FIG. 12 shows a screen representing attribute values

using an object which is a balance, according to a fourth

embodiment of the present invention.

FIG. 13 is a flowchart showing a process of comparing

the sums of data sizes of a plurality of files or folders

between themselves.

FIG. 14 shows a dialogue screen from which a user

instructs a check on free capacity.

FIG. 15 shows a screen for using a "balance" object to

confirm whether free capacity can hold the downloaded files

or not.

FIG. 16 shows a screen using a "balloon" object.

FIG. 17 shows a screen display visually representing

attribute values by the appearance and display positions of

suspension weigher and spherical objects according to a

fifth embodiment of the present invention.

BNSDOCID. <wo_ _?(D4C\M72RA2_| )
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FIG. 18 is a flowchart showing a process of measuring

the sum of data sizes of a plurality of files or folders.

FIG. 19 shows a screen display visually representing

attribute values by a box and "particle" objects.

FIG. 20 shows a display state where a plurality of

particles are placed in a box at random positions.

FIG. 21 is a flowchart showing a process of

classifying a plurality of files as detailed step of S16 and

S30 of FIG. 5.

FIG. 22 is a functional block diagram showing a

structure of a file processing apparatus according to a

seventh embodiment of the present invention.

FIG. 23 is a flowchart showing a process of moving

objects, which are a plurality of particles placed in a box,

according to attribute values.

FIG. 24 illustrates swaying motions of a PDA in an

eighth embodiment of the present invention.

FIG. 25 is a functional block diagram showing a

structure of a file processing apparatus according to an

eighth embodiment of the present invention.

FIG. 26 is a flowchart showing a process of moving

objects, which are a plurality of particles placed in a box,

by swaying the whole body of a PDA.

BEST MODE FOR CARRYING OUT THE INVENTION
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The invention will now be described based on the

following embodiments which do not intend to limit the scope

of the present invention but exemplify the invention. All

of the features and the combinations thereof described in

the embodiments are not necessarily essential to the

invention.

First embodiment

In a first embodiment of the present invention, a

plurality of files or folders to be managed by a file system

are represented by such object forms as spheres or cubes and

at the same time the values of an attribute attendant on

those files or folders are represented by the weights of

those objects. In the real world, where gravitational,

buoyant and other forces work, things change their positions

according to their "weight", which is their mass. In other

words, the weight of a thing surfaces in the form of a

variation in its position. Utilizing this characteristic,

the sizes of values of an attribute related to files or

folders are visually represented on the screen. In an

actual processing, objects corresponding to the files or

folders are displayed in positions corresponding to the

values of the attribute. As a result, the values of the

attribute can be grasped by the positions where the objects

are displayed.

FIG. 1 shows a screen representing the values of an

attribute related to a plurality of files using a concept of

2no4u4412aA2_1 _>
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weight according to the first embodiment. on a screen 100,

a plurality of files are displayed as spherical objects.

First to fourth spheres 102, 104, 106 and 108 not 0n1Y

represent their respective files but also have the weight

corresponding to the data size of their respective files.

The first to fourth spheres 102, 104, 106 and 108 are

displayed in the water 110.

The first to fourth spheres 102, 104, 106 and 108 are

displayed in their relative positions corresponding to their

respective weights. For example, the first sphere 102,

which is the heaviest, is suspended in the water near the

water bottom 114. Conversely, the third sphere 106, which

is the lightest, is floating near the water surface 112.

The metaphoric relationship of the larger the file size, the

heavier the object is conceptually acceptable, and the user

can recognize at a glance, without any particular assistance,

that a file suspended deeper in the water is of a larger

file size.

FIG. 2 is a block diagram showing functions of a file

processing apparatus according to the first embodiment. In

terms of hardware, the file processing apparatus can be

realized by a CPU and other elements of a computer. In

terms of software, it can be realized by programs having

file managing and display processing functions, but drawn

and described in FIG. 2 are function blocks that are

realized in cooperation with those. Thus, it is understood
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by those skilled in the art that these functional blocks can

be realized in a variety of forms by hardware gnly, software

only or the combination thereof.

The file processing apparatus 10 includes a file

storage 12 for storing a plurality of files and folders, an

attribute input unit 14 for receiving attribute values of

files, a comparison processing unit 16 for comparing the

attribute values, and an instruction receiving unit 18 for

receiving instructions from a user. The file storage 12 may

be constituted by an auxiliary storage, such as a hard disk

on which a plurality of files or folders are stored under

the management of a file system or a memory device, such as

a detachable non—volatile memory.

The attribute input unit 14 receives attribute values

of files or folders selected by the user from the file

storage 12 or a node of a network. In this first embodiment,

data sizes of selected files are received. The comparison

processing unit 16 compares the data size of the selected

file with a reference value. The reference value may be a

predetermined numerical value corresponding to the water

surface 112 or the bottom 114 of the water shown in FIG. 1.

For example, the data size corresponding to the water

surface 112 may be set to zero bytes, and the data size

corresponding to the water bottom 114 may be set to the

maximum data size of the files held in the file storage 12.

Suppose that the maximum data size is 10 MB and the data
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size of a selected file is 5MB. then the file is displayed

in a middle position between the water surface 112 and the

bottom 114 of the water. When a plurality of files are to

be selected, the data size of any one of them may be set as

the reference value.

The file processing apparatus 10 further includes an

output processing unit 20 for generating images and audio

and an object storage 25 for storing image data or three-

dimensional data of each object. To be connected to the

file processing apparatus 10 are a monitor 32 for displaying

images on the screen and a speaker 34 for outputting audio.

The object storage 25 may be formed integrally by a single

storage unit that also serves as the file storage 12. The

output processing unit 20 includes a position determining

unit 22 for setting the display positions of objects, a

display processing unit 24 for outputting images to the

monitor 32, an audio generator 23 for outputting audio to

the speaker 34, and an effect generator 26 for changing

images or audio.

The position determining unit 22 sets a relative

display position of an object for a file selected by the

user based on the results of comparison by the comparison

processing unit 16. when a plurality of files have been

selected, the position determining unit 22 sets relative

display positions respectively for them. For example, the

position of the heaviest file of the plurality of files is
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set to the waterfbottom 114, the position of the lightest

file of the plurality of files is set to the water surface

112, and the relative positions of the other files are

determined between the water bottom 114 and the water

surface 112.

The display processing unit 24 acquires image data or

three—dimensional data necessary for the display of spheres

or cubes from the object storage 25 and displays them in

their relative positions set on the screen 100. The display

processing unit 24 displays an image of the water 110 as the

background. When a plurality of files have been selected,

the display processing unit 24 represents a comparison of

their weights by displaying the spheres in their relative

positions. To show how the spheres are adrift in the water,

the display processing unit 24 may move the objects up and

down and right and left in the display. In this case, the

objects are moved vertically or horizontally within a range

of a few pixels around their respective display positions

set by the position determining unit 22.

The instruction receiving unit 13 may receive

instructions from the user intending to change the display

positions of objects. In such a case, the effect generator

26 causes the position determining unit 22 and the display

processing unit 24 to carry out a processing to effect the

change to the position of the object based on the user

instructions. The instruction receiving unit 18 receives
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instructions from the user via a control device, such as a

mouse or keyboard of a PC or a controller of a game machine.

The effect generator 26 determines an object which is to be

changed, and calculates the amount of change therefor

according to the instructions received by the instruction

receiving unit 18 and then sends the results to the position

determining unit 22 and the display processing unit 24.

For example, when the user instructs that a motion of

a sphere thrown into the water be displayed, the effect

generator 26 specifies the sphere for which the display must

be changed, and the position determining unit 22 sets a

range for the motion of the sphere such that a motion of the

sphere dropping into the water and sinking can be displayed.

And the display processing unit 24 displays images of a

splash, ripples and the like that may accompany such a

motion. The motion contents are also conveyed from the

effect generator 26 to the audio generator 28, which outputs

sounds corresponding to the motion to the speaker 34. The

audio generator 28 may produce sounds, using volumes and

tones that correspond to the weight of the sphere, namely,

the data size of the file.

For example, if the user instructs that the water be

stirred or a sphere be flipped, the position determining

unit 22 and the display processing unit 24 will perform a

necessary processing to display images of the sphere being

swayed up and down or right and left and the water surface
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112 undulating. In this case, too, the motion contents are

conveyed from the effect generator 26 to the audio generator

28, which produces necessary sounds.

FIG. 3 shows a screen displaying objects corresponding

to folders. In the present embodiment, folders are

represented by cubic objects to be distinguished in

appearance from files represented by spheres. Displayed on

a screen 100 are how first to fifth cubes 200, 202, 204, 206

and 208 are adrift in the water 110. These cubes are

displayed in relative positions between the water surface

112 and the water bottom 114 corresponding to their

respective attribute values. The appearances of these cubes

are defined by three—dimensional data, and the display

processing unit 24 displays the cubes rotating little by

little so that the faces thereof change their orientation

with time.

when the user selects the third cube 204 via the

instruction receiving unit 18, a folder name 212 is

displayed on the screen 100. Here, a character string

"INBOX" is displayed as the folder name 212. Now the user

gives instructions to open the third cube 204 via the

instruction receiving unit 18, and the display will show the

third cube 204 opening and releasing first to third spheres

102, 104 and 106 from within it. The first to third spheres

102, 104 and 106 represent the files contained in the folder

represented by the third cube 204.
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FIG. 4 shows how objects move from their initial

display position to the display positions corresponding to

their attribute values. The first to third spheres 102, 104

and 106, which have been released from the third cube 204

shown in FIG. 3, move to the relative display positions

corresponding to their respective data sizes. The

trajectories thereof are calculated by the position

determining unit 22. When the user selects the second

sphere 104 via the instruction receiving unit 18, a file

name 213 is displayed on the screen l0O. Here, a character

string "10/10 RECEIVED MAIL" is displayed as the file name

213.

FIG. 5 is a flowchart showing a basic processing flow

from folder display to file display in the file processing

apparatus 10. The attribute input unit 14 refers to the

whole directory in the file storage 12 (S10) and acquires an

attribute value of each folder (S12). According to the

present embodiment, the data size of each folder is acquired.

The position determining unit 22 sets the display position

of a cube for each folder according to the acquired data

size (514). The display processing unit 24 acquires object

data, such as image or three-dimensional data on each cube,

from the object storage 25 (S16) and displays it in the

position set by the position determining unit 22 (S18).

Until the user selects any of the cubes via the

instruction receiving unit 18 (S22N), the display processing
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unit 24 keeps displaying the cubes while the orientation and

position of the faces thereof change little by little (S20).

When the user selects one of the cubes and instructs the

opening thereof (S22Y), the display processing unit 24

displays the process of the cube releasing the spheres ($24).

The attribute input unit 14 acquires the attribute value of

each file contained in the folder of the opening cube (S26),

and the position determining unit 22 sets the display

positions of the spheres according to the attribute value of

each file (S28).

The display processing unit 24 acquires object data on

the spheres from the object storage 25 (S30) and display

them near the selected cube, which are their initial

positions (S32). The position determining unit 22 generates

the trajectories to the set display positions and the

display processing unit 24 displays the process of the

spheres moving along the trajectories to the set display

positions. Until the user selects any of the spheres (S36N),

the spheres adrift and swaying in the water is displayed

(S34). The user selects one of the spheres (SBEY) and uses

it in such a way as opening the file ($38).

By implementing the above structure, data sizes of

files or folders are represented using a concept of weight.

By presenting files and folders in a display method that

appeals to intuitive perception, a graphical file browser is

realized.
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Second embodiment

A second embodiment of the present invention has a

function of switching by user instructions the attributes of

5 files or folders which are to be represented by a concept of

weight. Otherwise, the structure and functions thereof are

the same as those of the first embodiment.

FIG. 6 illustrates a scene in which the attributes of

files to be represented by a concept of weight are switched

according to the second embodiment. on a screen 100, the

user selects an attribute by pressing one of Size button 120,

Date button 122, Type button 124 and Importance button 126.

When selecting the data size of files or folders as the

attribute as in the first embodiment, click on the Size

button 120. When selecting the date and time of data

preparation or updating, click on the Date button 122. When

selecting the type of files or folders, click on the Type

button 124. When selecting the importance of files or

folders determined arbitrarily by the user, click on the

Importance button 126.

FIG. 6 shows a state in which the Date button 122 has

been selected. At this time, a level display 130

corresponding to the type of button selected appears on the

left side of the screen 100. The level display 130 shows

visually the correspondence of older dates with heavier

weights and newer dates with lighter weights, so that an old
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or new date of preparation may be grasped at a glance by

seeing how far a sphere sinks in the water. Referring to

FIG. 6, it can be easily grasped visually that a third

sphere 106 is the oldest file and a fourth sphere 108 is the

newest file.

Similarly, when the Type button 124 has been selected,

the spheres are displayed in depth positions predetermined

according to the types of the files. The relationship

between the types of files and the weights is indicated by

the level display 130. When the Importance button 126 is

selected, the spheres for files with greater importance are

displayed in positions of deeper submersion.

FIG. 7 is a flowchart showing a process of switching

attributes to be displayed on the screen. A basic

processing flow in a file processing apparatus 10 according

to the second embodiment is as shown in FIG. 5. FIG. 7

represents a flow to be replaced with S20 and 534 of FIG. 5.

when user instructions to switch attributes are received via

the instruction receiving unit 18 ($50!), the attributes to

be represented by weight are switched according to the

instructions (552). The attribute input unit 14 acquires

the attribute values after the switching (S54), and the

position determining unit 22 updates the display positions

of the objects according to the acquired values (556).

Third embodiment

ENSDU3 ID: <WO 2%-lD44T2flA2,J 3



APPLE INC. 
EXHIBIT 1007 - PAGE 0312

W0 200-|l0-I-I728 PCT/J'P2003l01-I286

A file processing apparatus 10 according to a third

embodiment of the present invention is a PDA. FIG. 8 shows

an appearance of the PDA. on the screen of a PDA 140, too,

the values of an attribute concerning files or folders are

represented by the weight of spheres thrown into the water.

Since the screen of a PDA is relatively small, a display of

multiple character strings cannot be grasped at a glance.

Thus, it helps intuitive recognition better if the attribute

values for the files or folders are represented by the

weights of objects rather than by character strings.

This PDA 140 has a built—in tilt sensor, and the

positions of the objects change according to the inclination

of the body of the PDA 140. Thus, files may be controlled

by operating the PDA 140 with one hand. If the screen of

the PDA 140 is an x-y plane and an axis vertical to this

plane is a z—axis, then the angle between the z-axis and the

horizontal plane is the inclination of the PDA 140.

FIG. 9 shows a state in which the whole PDA 140 is

inclined. That is, from a state as shown in FIG. 9A, one

end of the PDA 140 is inclined downward and the other end

thereof upward into a state as shown in FIG. 9B. A sensor

detects an angle e between the z—axis and the horizontal

plane as the inclination of the PDA 140, and when the

inclination exceeds a predetermined threshold value, the

spheres in the water displayed on the screen of the PDA 140

change their positions. When the inclination is in the x-
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axis direction, the spheres move in the x—axis direction.

and when the inclination is in the y—axis direction, they

move in the y—axis direction.

Where the inclination does not exceed the threshold

value, buoyancy is assumed to be working in the z-axis

direction and the spheres are displayed in such a manner

that they are adrift in random directions in the x—y plane.

For the first time when the inclination has exceeded the

threshold value, the difference in weight is represented by

a move in the y-axis direction. when the inclination

changes in the x-axis direction, the display may, for

instance, be produced in such a way that the screen scrolls

to the left or to the right. When not all of a plurality of

spheres selected by the user fall within the screen, the

area to be displayed may be switched by scrolling the screen

rightward or leftward. Through an operation like this, the

user can either display or not display on the screen certain

spheres from among the plurality of spheres, thus selecting

a desired sphere, or a file.

FIG. 10 is a functional block diagram of a file

processing apparatus 10 according to the third embodiment.

This third embodiment differs from the first embodiment in

that the file processing apparatus 10 includes an

inclination detector 30 for detecting its inclination and

that it has a monitor 32 and a speaker 34 built—in. The

inclination detector 30 includes a change detector 33 for

ENSDDCID‘ <WOfi _20041J4472BA2_\_>



APPLE INC. 
EXHIBIT 1007 - PAGE 0314

W0 2004/04 -1728 PCT.I'JP2003l0l -I286
25

detecting the magnitude of inclination of a PDA 140 as a

whole, which is a file processing apparatus 10 operated by

the user, and an inclination determining unit 31 for

determining the direction of the inclination. The

inclination detector 30 may be structured in such a manner

that it is detachable from the file processing apparatus l0.

When the change detector 33 has detected an inclination

surpassing the threshold value, a position determining unit

22 updates the relative display positions for the objects

according to the direction of the inclination.

FIG. 11 is a flowchart showing a process of changing

display contents according to the inclination of the PDA 140.

A basic processing flow in the file processing apparatus 10

according to the third embodiment is as shown in FIG. 5.

FIG. 11 represents a flow to replace S20 and 534 of FIG. 5.

When the user inclines the PDA 140 (S60!) and the

inclination exceeds a predetermined threshold value (SGZY),

the position determining unit 22 updates the display

positions along the coordinate axis in the direction of the

inclination (564).

Fourth embodiment

In a fourth embodiment of the present invention, the

Values of an attribute concerning files or folders are

represented in such a manner that a comparison is made using

another object besides the objects representing the
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attribute values themselves. Another object meant here is a

balance for instance, which may change in form or position

according to the balance of weight of a plurality of objects

to be compared.

FIG. 12 shows a screen display representing the

attribute values, using another object, namely, a balance.

A first sphere 152 and a second sphere 154 are placed on the

left—hand scale plate of the balance 150. A third sphere

156 is placed on the right-hand scale plate of the balance

150. The first to third spheres 152, 154 and 156 represent

their respective files or folders. In this illustration,

the left—hand scale plate is hanging lower with heavier

objects on, so that it can be seen at a glance that the sum

of the files represented by the first and second spheres 152

and 154 have a larger data size than the file represented by

the third sphere 156.

The user may set a new file or folder to be compared

by adding any of fourth to seventh spheres 151, 153, 155 and

157 on the left—hand scale plate or the right—hand scale

plate of the balance 150. Thus, in this fourth embodiment,

a sum of data sizes of files or folders may be compared with

the data size of another file or folder. Moreover, by

placing a plurality of spheres on each of the scale plates,

the sums of data sizes of files or folders may be compared

with each other. Comparison of weights of objects among

themselves is processed by the comparison processing unit 16
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of FIG. 2. The positions of objects are calculated by the

poSiti0n determining unit 22, and the images to be displayed

are processed by the display processing unit 24.

Any of the spheres may be utilized as an object to

show the size of free area rather than the data size of a

file or folder. For example, the third sphere 156 may be

used to represent the size of free area in the total memory

capacity of the file storage 12. In such a case, it can be

_easily seen from FIG. 12 that the files or folders

represented by the first and second spheres 152 and 154

cannot be stored in the file storage unit 12 because it can

be easily grasped that their data size surpasses the

capacity of the file storage unit 12.

FIG. 13 is a flowchart showing a process of comparing

the sums of data sizes of a plurality of files or folders

between themselves. A basic processing flow in a file

processing apparatus 10 according to the fourth embodiment

is as shown in FIG. 5. FIG. 13 represents a flow to replace

S20 and S34 of FIG. 5.

When the user instructs via the instruction receiving

unit 18 that a comparison be made between data sizes of

combinations of a plurality of files or folders (SQQY), the

sum of data sizes for one of the combinations to be compared

is calculated (S92) and the thus calculated sum is compared

with the data size of the other combination (S94).

According to the result of this comparison, the position
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determining unit 22 sets the display positions for the

spheres (596). The display processing unit 24 acquires

object data on the balance from the object storage 25 as

measuring objects (S97) and displays the balance and the

plurality of spheres on the screen (598).

FIG. 14 shows a dialogue screen from which the user

instructs a check on free capacity. When the user downloads

a desired file from a network, the balance object of this

fourth embodiment may be used as an interface for confirming

whether the data size of the file can be locally stored or

on this screen, the user who is about to downloadl.'l.0t .

files named "Game AAA" and "Game BBB" from a network is now

being asked to perform a free capacity check. Upon a click

on a Check button 159 by the user operating a pointer 210,

the screen will switch to a screen as shown in FIG. 15.

FIG. 15 shows a screen for using a "balance" object to

confirm whether free capacity can hold the downloaded files

or not. On this screen, first and second spheres 152 and

154 representing the files to be downloaded are placed on

the left—hand scale plate of the balance, and a third sphere

156 representing the free capacity is placed on the right-

hand scale plate of the balance. In this illustration, the

left—hand scale plate is hanging lower with heavier objects

on, so that it can be seen at a glance that the data size of

the files to be downloaded is larger than the free capacity.

Further, the names of the files and a character string,
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"Free Space", may be displayed near the respective spheres.

FIG. 16 shows a screen using a "balloon" object as an

interface with similar functions as the "balance" object in

FIG. 15. Another object meant here is a balloon with

spheres hanging from it, which changes its position

according to the balance of buoyancy and gravity. If

gravity is a weight in the positive direction, buoyancy is a

weight in the negative direction. The screen in FIG. 16

displays a state in which a plurality of spheres 172

representing a plurality of files, respectively, are

suspended with a string below a balloon l70. The plurality

of spheres 172 show in terms of weight the data size of a

file or folder selected by the user. If the user selects a

plurality of files or folders, then the total of their data

sizes will be shown as the total weight. The plurality of

spheres 172 are suspended in the air by the buoyancy

produced by the gas inside the balloon 170.

The buoyancy of the balloon 170 indicates the size of

free capacity in the file storage 12 in the negative

direction. If the data size of a file or folder to be

measured is small enough to go into the free capacity, the

display thereof will be such that the plurality of spheres

172 are lifted up from the ground by the balloon 170.

Conversely, if the data size of a file or folder is larger

than the free capacity, then the display will show the

plurality of spheres 172 stuck to the ground. In this
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manner, a visual representation using a "balance" or

"balloon" object is made for the user so that prior to

starting downloading, the user can easily see whether or not

the free capacity can accommodate the file or folder to be

downloaded. Also, this visual simulation for proper

selection can be used to easily find which combination of

files can be stored before starting to download them.

When the free capacity is confirmed, downloading is

started based on user instructions. A user command therefor

10 may be given either by a dialogue screen as shown in FIG. 14

that prompts the start of downloading or a command for

action, such as the user's bursting the balloon 170. When

the balloon has burst, the position determining unit 22 and

the display processing unit 24 carry out such processing as

to display the motion of the suspended spheres dropping to

the ground. Moreover, the balloon bursting may be displayed

for instance when a non—volatile memory is removed from this

apparatus to record a file or folder.

Fifth embodiment

In a fifth embodiment of the present invention, the

values of an attribute concerning files or folders are

represented in such a manner that measuring is done using

still another object besides the objects representing the

attribute values themselves. Still another object meant

here is a suspension weigher for instance, which may change
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in form or position according to the weight measured of

selected objects. Use of a suspension weigher may also

allow the user to read the specific value of the weight.

FIG. 17 shows a screen display visually representing

the attribute values by the appearance and display positions

of the suspension weigher and spherical objects. A

plurality of first spheres 162 are placed on the scale plate

of a suspension weigher 160. These spheres represent their

respective files or folders, and the weight measured by the

suspension weigher 160 represents the total of the data

sizes of these files or folders. Since a plurality of

spheres may be placed on the scale plate, the sum of a

plurality of files or folders can be handled in this fifth

embodiment.

Changes in the position of the first spheres 162, the

scale reading of the suspension weigher 160, and the form or

appearance image of the suspension weigher 160 are processed

by the position determining unit 22 and the display

processing unit 24 of FIG. 2. The user moves a second

sphere 163 onto the scale plate by operating a pointer 210

on the screen. The user may also add an object to be

measured from among a plurality of third spheres 161.

Instructions to increase or decrease the number of spheres

are given by moving the pointer 210.

FIG. 18 is a flowchart showing a process of measuring

the sum of data sizes of a plurality of files or folders. A
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basic processing flow in a file processing apparatus 10

according to the fifth embodiment is as shown in FIG. 5.

FIG. 18 represents a flow to replace S20 and S34 of FIG. 5.

when the user instructs a data size measurement (5100),

the attribute input unit 14 calculates the sum of data sizes

of files or folders represented by the spheres placed on the

scale plate (S102). According to the result of this

calculation, the position determining unit 22 sets the

display positions for the spheres (S104). The display

processing unit 24 acquires object data on the suspension

weigher from the object storage 25 as measuring objects

(S106) and not only displays this data and the spheres in

the predetermined positions but also indicates the

calculated sum of data sizes on the scale (5108).

Sixth embodiment

In a sixth embodiment of the present invention, the

values of an attribute concerning files or folders are

represented in such a manner that classification is done

using still another object besides the objects representing

the attribute values themselves. still another object meant

here is a box for instance. which the user can intuitively

associate with a folder. Moreover, files or folders to be

classified are represented by particles placed in a box. In

this sixth embodiment, too, the data size which serves as an

attribute value is shown in terms of weight.
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FIG. 19 shows a screen display visually representing

the attribute values by a box and "particle" objects. A

plurality of particles representing files or folders to be

classified are placed in a box 180. These particles are

divided into three appearance types according to their

respective weights. A first particle 182 is a file of

relatively large data size, whereas a third particle 186 is

a file of relatively small data size. A second particle 184

has a data size in between them. theAs shown in FIG. 19,

plurality of particles placed in the box 180 are displayed

in random arrangement. In this manner, a rough visual

classification is made of the files contained in a specific

folder. The classification meant here need not be highly

accurate but serves its purpose if the user can grasp a

rough classification at a glance. The objects in this sixth

embodiment are classified into three pattern types, but any

colors or patterns or the like may be used so long as they

effect a rough classification.

A file processing apparatus 10 according to this sixth

embodiment has a structure similar to the one shown in FIG.

2 of the first embodiment. The comparison processing unit

16 in FIG. 2 classifies a plurality of files into a

plurality of groups according to their respective sizes of

attribute values. The display processing unit 24 acquires

"appearance" object data on the groups from the object

storage 25 and displays the objects.

, ZOOAOMTQBI2 |_>



APPLE INC. 
EXHIBIT 1007 - PAGE 0323

wo 2n04m4472s PCT/.lP2(|03f0l4286
34

FIG. 21 is a flowchart showing a process of

classifying a plurality of files as detailed steps of S16

and 530 of FIG. 5. In this sixth embodiment, a plurality of

files are roughly classified into three groups, which are

then distinguished in appearance by their respective Colors

and patterns. The classification is made using the

following procedure, for instance. First, the comparison

processing unit 16 detects a maximum value and a minimum

value from each of the attribute values of the files (5150).

The range from the maximum value to the minimum value is

divided into a plurality of ranges, such as three ranges,

and the boundaries of the respective ranges are set as the

boundaries for grouping (5152). The division may be into

equal parts or any other way under predetermined rules. A

plurality of files are thus classified into three groups by

comparing an attribute value of each file with the boundary

values (which correspond to "a reference value" in WHAT IS

CLAIMED of this patent specifications) (S154). After this

grouping according to the attribute values, the display

processing unit 24 acquires object data on each of the

groups from the object storage 25 (S156).

If file types or file creators as attribute values are

to be represented by weight, a plurality of files may be

grouped by file type or file creator. Moreover, for example,

when the attribute values represent dates and times, such as

the dates and times of file preparation or updating, the

BNSEQIID.‘ (W0 200401472542 I >
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values of the oldest and the newest dates and times may be

detected from the attribute values of the files at S150-

Seventh embodiment

In a seventh embodiment of the present invention, the

values of an attribute concerning files or folders are

represented by particles placed in a box just as in the

sixth embodiment. In this seventh embodiment, too, the data

size, or an attribute value, is shown in terms of weight and

at the same time each particle is displayed in a position

corresponding to its weight. Initially, the particles are

displayed temporarily in random positions as shown in FIG.

19. Then the positions of accumulation of the particles are

changed according to their weights and the particles are

visually classified by the position of accumulation as shown

in FIG. 21. In FIG. 19 and FIG. 21, the particles are

classified in three appearance types, for convenience, just

as in the sixth embodiment, but it goes without saying that

any other examples with different modes of classification

can also be used.

FIG. 22 is a functional block diagram showing a

structure of a file processing apparatus 10 according to the

seventh embodiment. An output processing unit 20 in this

seventh embodiment differs from the first to sixth

embodiments in that it includes a comparison processing unit

16 and an order setting unit 17. The order setting unit 17

BNSDCXIID <WO 20040-MTZBAZ I 2
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sets a temporary order for a plurality of files to be

classified. This temporary order. which is determined

without regard to the values of an attribute concerning the

plurality of files, may be either a random order or an order

selected by the user. In the temporary order, the position

determining unit 22 determines temporary display positions

for the plurality of files and the display processing unit

24 displays the "particle" objects in the temporary display

positions.

The comparison processing unit 16 compares attribute

values for adjacent files in the temporary order. Adjacent

files meant here may not have to be strictly adjacent, but

may be a plurality of files selected arbitrarily. In effect,

a plurality of files are classified into a plurality of

small groups, and the attribute values are compared group by

group sequentially. Based on the results of the comparison,

the order setting unit 17 updates the order of the plurality

of files. For example, when the order of a plurality of

files is to be updated in an ascending order of the

attribute values thereof, the order will be reversed if a

file which is behind another file in order has a smaller

attribute value than the other.

As the above—described updating of sequence between

adjacent files is repeated, the order as a whole is arranged

into an ascending order with the results of group-by-group

comparison reflected in it gradually. This process of

BNSDOGID; <WD 200 5044725-A2 I_>
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updating the order, which applies the principle of

rearrangement by bubble sort, is displayed progressively on

the screen. Thus, the user can visually grasp how a

plurality of particles are gradually being classified

according to their weights. The visual changes in the

display are processed by an effect generator 26, the

position determining unit 22 and the display processing unit

24.

FIG. 23 is a flowchart showing a process of moving

objects, which are a plurality of particles placed in a box,

according to attribute values. A basic processing flow in a

file processing apparatus 10 according to this seventh

embodiment is as shown in FIG. 5. FIG. 23 represents a flow

to replace S20 and S34 of FIG. 5. At S14 and S28 in FIG. 5,

the order setting unit 17 determines a temporary order and

the position determining unit 22 sets temporary display

positions in the temporary order. At S18 and S32, the

objects are displayed temporarily. In FIG. 23, when

instructions are given to rearrange in an ascending order

(568). the comparison processing unit 16 compares the

attribute values between adjacent files in a temporary order

and the order setting unit 17 updates the order based on the

results of comparison ($70). In the updated order, the

position determining unit 22 changes the display position of

each Object (S72) and the display processing unit 24

displays the particles in their respective positions (574).

EINSDOCID <wo 2D34O4472BA2_l ;
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S70 to 574 are repeated until there is no longer order

change (S76).

Eighth embodiment

A file processing apparatus 10 according to an eighth

embodiment of the present invention is realized as a PDA 140.

The user can instruct a box 180 to sway by swaying the whole

body of the PDA 140. In response to the sway, a plurality

of files, represented by particles, are classified into

groups.

FIG. 24 illustrates the swaying motions of a PDA 140.

The user can sway the whole PDA 140 up and down or right and

left relative to the screen. The PDA 140, which has a

built—in vibration sensor, detects the magnitude of sway.

Whenever a sway is detected, the display positions for the

particles are updated gradually, with the particles moving

to the positions of accumulation according to their data

sizes.

FIG. 25 is a functional block diagram showing a

structure of a file processing apparatus 10 according to the

eighth embodiment. An output processing unit 20 in this

eighth embodiment differs from the one in the seventh

embodiment in that it further includes a vibration detector

35.

The vibration detector 35 detects the sway of a

predetermined position of a file processing unit 10 which is

HNSDCCID (WC) ZM45M72BA2_\ :-
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operated by the user. Although the predetermined position

of a file processing unit 10 in this eighth embodiment is

the whole body of the PDA 140, it may be a controller if the

applicable equipment is a game machine. The vibration

detector 35 may employ a piezo—electric element to detect

the sways, and the sways to be detected may be any of up and

down, right and left, and vertical sways relative to the

screen. Whenever the vibration detector detects a sway

exceeding a predetermined threshold value, the vibration

detector 35 causes the comparison processing unit 16 to

perform a comparison processing, the order setting unit 17

to perform a rearrangement processing, the position

determining unit 22 to perform an update processing of

display positions, and the display processing unit24 to

perform a display processing.

FIG. 26 is a flowchart showing a process of moving

objects, which are a plurality of particles placed in a box,

by swaying the whole body of a PDA. A basic processing flow

in a file processing apparatus 10 according to the eighth

embodiment is as shown in FIG. 5. FIG. 26 represents a flow

to replace S20 and S34 of FIG. 5. At $14 and S28 in FIG. 5,

the order setting unit 17 determines a temporary order and

the position determining unit 22 sets temporary display

positions in this temporary order. At S18 and 832, the

objects are displayed temporarily. Referring to FIG. 26,

when the vibration detector 35 detects a sway exceeding a
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threshold value ($30), the comparison processing unit 15

compares the values of an attribute between adjacent files

in a temporary order and the order setting unit 17 updates

the order based on the results of comparison (S82). In the

updated order, the position determining unit 22 changes the

display position of each object (S84) and the display

processing unit 24 displays the particles in their

respective positions (586).

since the processings of S18 to S20 and S32 to 534 in

FIG. 5 are repeated. the processings of 580 to S86 in FIG.

26, which belong to those steps, are also repeated, so that

the positions of particles are changed whenever a sway of

the PDA 140 is detected. It is to he noted that in this

eighth embodiment, the rearrangement in an ascending order

is accomplished gradually by changing the positions of

particles whenever a sway of the PDA 140 is detected. but in

other embodiments, the process of rearrangement may be

carried out all at once. Namely, when a sway of the PDA 140

is detected for the first time, the processing for

rearranging the particles may be carried out until the

rearrangement in an ascending order is completed without

waiting for the detection of a next sway. In such a case,

the rearrangement may be performed by a sort method, such as

a simple selection method.

The present invention has been described based on the

embodiments which are only exemplary. It is understood by

' BNSDCXIID «WU 20\'lAn4472BA2_‘_>
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those skilled in the art that there exist other various

modifications to the combination of each component and

process described above and that such modifications are

encompassed by the scope %f the present invention. Such

5 modified examples will be described hereinbelow.

In each of the above-described embodiments, the

objects to be compared or measured are files or folders

stored in a storage in the file processing apparatus 10. As

a modified example, the objects may be files or folders

stored in a node of a network. In such a case, the file

processing apparatus 10 is provided with a communication

function for accessing the network. The file processing

apparatus 10 may display network files and local files on

the same screen without making distinction. As a result,

the user can handle files and folders without being

conscious of the network.

The third embodiment is structured such that the

inclination of a PDA 140 as a whole is detected and the

positions of objects are changed according to the

inclination. As another modified example, the inclination

of a predetermined position of a system, such as the

controller of a game machine, may be detected. Such a

controller may have a built-in tilt sensor.

In each of the embodiments, the function for changing

the positions or forms of objects in response to user

instructions has been described. As still another
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modification, sound effect may be produced along with these

changes in the display. For example, such sound effects may

include the sound of a sphere bouncing, the sound of water

splashing, or the sound of a balloon bursting. Moreover,

such other directing and manipulating effects as vibration

of the controller or stronger repulsion of the stick of a

game machine may be added to the above sound effect.

In the eighth embodiment, the user can instruct a

classification of files by swaying the whole PDA 140. A

file processing apparatus 10 according to still another

modified example may have a function for instructing a

classification not via the vibration detector 35 but via a

control device, such as a keyboard, a mouse or a controller

of a game machine.

In the seventh and eighth embodiments, the

rearrangement of files is processed by utilizing the bubble

sort method. As still another modified example, another

sorting method, such as simple sort, quick sort or shaker

sort, may be employed. In the seventh and eighth

embodiments, objects are initially displayed in random

display positions as the initial display state. As still

another modified example, the objects may be displayed in

positions corresponding to the values of an attribute from

the beginning.

In the sixth embodiment, the arrangement is such that

objects are roughly classified into appearances

E45DU3|D, <WD ,_ ,_20C404472GA2,\_,>
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corresponding to their weights, whereas in the seventh and

eighth embodiments, the objects are subjected to

rearrangements corresponding to their weights. As still

another modified example, a structure may be such that the

objects are first classified roughly into appearances

corresponding to their weights and then further subjected to

rearrangements corresponding to their weights.

In the sixth embodiment, a plurality of particles

placed in a box 180 are displayed in random positions. As

still another modified example, the plurality of particles

in the box 180 may, for instance, be divided into three

ranges of lower, middle and upper ranges, and the position

determining unit 22 as shown in FIG- 2 may set the display

position of first particles 182 in the lower range, the

display position of second particles 184 in the middle range,

and the display position of third particles 186 in the upper

range. In a modified example like this, the display

positions of particles vary from group to group, so that the

user can roughly classify files by the difference in display

position.

Although the present invention has been described by

way of exemplary embodiments, it should be understood that

many changes and substitutions may further be made by those

skilled in the art without departing from the scope of the

present invention which is defined by the appended claims.

BNSDUZID (WU 2'.')CIAnd472BA2,|_>



APPLE INC. 
EXHIBIT 1007 - PAGE 0333

W0 200-U0-I-"I 728 PCT/JP2003/014286
-H

CLAIMS

1. A file processing apparatus, including:

an attribute input unit which acquires a value of an

attribute for at least one file in order to represent a

value of a predetermined attribute for an intended file by

using a concept of weight;

a comparison processing unit which compares the value

of an attribute with a reference value;

a position determining unit which sets, based on a

result obtained from said comparison processing unit, a

relative display position of a predetermined object that

represents symbolically the weight; and

a display processing unit which visually represents

the value of the attribute in terms of whether the weight is

heavy or light, by displaying the object at the display

position on a screen set by said position determining unit.

2. A file processing apparatus according to Claim 1, further

including an inclination detector which detects inclination

of a predetermined region in the file processing apparatus

operated by a user, wherein according to the inclination

detected by said inclination detector said position

determining unit varies the relative display position.

3. A file processing apparatus according to Claim 1, wherein
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said attribute input unit acquires values of the attribute

for a plurality of files, said comparison processing unit

sets a value of an attribute for at least one of the

plurality of files to the reference value, said position

determining unit sets relative display positions of a

plurality of objects corresponding to the plurality of files,

respectively, and wherein said display processing unit

displays the plurality of files at the respective display

positions and visually represents the comparison of weights

of the files via another object representative of the

measurement of the weights.

4. A file processing apparatus according to Claim 3, wherein

said comparison processing unit sets, as the reference value,

a size of a storage area that stores at least one file, said

position determining unit sets a relative display position

of an object indicative of the storage area according to the

size of the storage area, and wherein said display

processing unit visually expresses the comparison of data

size between the at least one file and the storage area via

the another object.

5. A file processing apparatus according to Claim 1, wherein

said attribute input unit acquires values of an attribute

for a plurality of files and said comparison processing unit

classifies the plurality of files into a plurality of groups
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according to the respective values of the attribute, and

wherein said display processing unit displays the object in

an appearance corresponding to the respective groups.

6. A file processing apparatus according to Claim 1, wherein

said attribute input unit acquires values of an attribute

for a plurality of files, said comparison processing unit

classifies the plurality of files into a plurality of

classes and sequentially compares the values of an attribute

for each class, wherein, after relative display positions

are temporarily determined respectively as positions that

initially display objects for the plurality of files, said

position determining unit sequentially updates the relative

display positions in a manner such that comparison results

for each class are reflected for each class, and wherein

said display processing unit varies the display of the

objects according to said updating after the plurality of

files are displayed at the temporally determined relative

display positions.

7. A file processing apparatus according to Claim 5, further

including a vibration detector which detects a swaying

motion at a predetermined region of the file processing

apparatus operated by a user, wherein said comparison

processing unit performs a comparison processing when the

motion is detected, and said position determining unit

BNSDIIID: <WO 20040-H728A2_|_>
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updates the relative display position according to the

result obtained from said comparison processing unit.

8. A file processing apparatus according to Claim 6, further

including a vibration detector which detects a swaying

motion at a predetermined region of the file processing

apparatus operated by a user, wherein said comparison

processing unit performs a comparison processing when the

motion is detected, and said position determining unit

updates the relative display position according to the

result obtained from said comparison processing unit.

9. A file processing apparatus according to Claim 1, further

including:

an instruction receiving unit which receive an

instruction from a user intending to change the display

position of the object; and

an effect generator which causes, based on the

instruction, said position determining unit and said display

processing unit to process a change in any of position,

shape and appearance of the object.

10. A method of processing files, including:

setting a relative display position of a predetermined

object that symbolically represents the files in terms of

whether the weight thereof is heavy or light, based on a

ENSDINID <WO 2004.0-‘HVZBAZ I >
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value of a predetermined attribute for an intended file, in

order to represent the value of a predetermined attribute

therefor by using a concept of weight; and

representing visually the weight by displaying the

object at the relative display position on a screen.

11. A method of processing files according to Claim 10,

further including:

detecting inclination of a predetermined apparatus

operated by a user; and

varying the relative display positions according to

the inclination.

12. A method of processing files, including:

acquiring values of a predetermined attribute for a

plurality of intended files in order to represent the values

of a predetermined attribute therefor by using a concept of

weight; V

setting, for each of the plurality of files, a

relative display position of a predetermined object that

represents symbolically the files in terms of whether the

weight thereof is heavy or light, based on the values of a

predetermined attribute; and

displaying the objects of the plurality of files at

the respective display positions on a screen, and expressing

visually comparison of the weights of the objects via
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another object that symbolizes weight measurement.

13. A method of processing files according to Claim 12.

wherein said acquiring further acquires a size of a storage

area that stores at least one file, and said setting sets

the relative display position of at least one object

corresponding to the at least one file, based on a

comparison result obtained by comparing a data size between

the at least one object and the storage area, and wherein

said displaying and expressing represents visually the

comparison result via the another object.

14. A method of processing files, including:

acquiring values of a predetermined attribute for a

plurality of files, in order to represent the values of a

predetermined attribute for intended files by using a

concept of weight;

setting a temporary sequence for the plurality of

files;

determining, based on the temporary sequence, a

temporary display position of a predetermined object that

symbolically represents the files in terms of whether the

weight thereof is heavy or light;

displaying an object that corresponds to the plurality‘

of files, at the temporary display position on a screen;

comparing the values of a predetermined attribute

BNSDCXIID <WO 200-I04-l7£E|A2_L>
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between adjacent files in the temporary sequence;

updating the display position based on a comparison

result obtained from said comparing; and

representing Visually the weight thereof by varying

display contents according to said updating.

15. A method of processing files according to Claim 14,

further_including:

detecting a swaying motion of a predetermined

apparatus operated by a user;

performing said comparing when the swaying motion is

detected in said detecting;

updating a relative display position of the object

according to the comparison result.

16. A method of processing files according to Claim 10,

further including:

acquiring an instruction from a user who intends to

cause a display position of the object to be changed; and

changing at least one of position, shape and

appearance of the object, based on the instruction.

17. A program executable by a computer, the program

including the functions of:

setting a relative display position of a predetermined

Object that symbolically represents the files in terms of
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whether the weight thereof is heavy or light, based on a

value of a predetermined attribute for an intended file, in

order to represent the value of a predetermined attribute

therefor by using a concept of weight; and

representing visually the weight by displaying the

object at the relative display position on a screen.

18. A program executable by a computer, the program

including the functions of:

acquiring values of a predetermined attribute for a

plurality of intended files in order to represent the values

of a predetermined attribute therefor by using a concept of

weight ;

setting, for each of the plurality of files, a

relative display position of a predetermined object

representing symbolically the files_in terms of whether the

weight thereof is heavy or light, based on the values of a

predetermined attribute; and

displaying on a screen the objects of the plurality of

files at the respective display positions, and expressing

visually comparison of the weights of the objects via

another object that symbolizes weight measurement.

19. A program executable by a computer, the program

including the functions of:

acquiring values of a predetermined attribute for
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plurality of files, in order to represent the values of a

predetermined attribute for intended files by using a

concept of weight;

setting a temporary sequence for the plurality of

files;

determining, based on the temporary sequence, a

temporary display position of a predetermined object that

~symbolically represents the files in terms of whether the

weight thereof is heavy or light;

displaying an object that corresponds to the plurality

of files, at the temporary display position on a screen;

comparing the values of a predetermined attribute

between adjacent files in the temporary sequence;

updating the display position based on a comparison

result obtained from said comparing; and

representing visually the weight thereof by varying

display contents according to said updating.

20. A computer—readable recording medium which stores a

program executable by a computer, the program including the

functions of:

setting a relative display position of a predetermined

object that symbolically represents the files in terms of

whether the weight thereof is heavy or light, based on a

value of a predetermined attribute for an intended file, in

order to represent the value of a predetermined attribute
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therefor by using a concept of weight; and

representing visually the weight by displaying the

object at the relative display position on a screen.

21. A computer—readable recording medium which stores a

program executable by a computer, the program including the

functions of:

acquiring values of a predetermined attribute for a

plurality of intended files in order to represent the values

of a predetermined attribute therefor by using a concept of

weight;

setting, for each of the plurality of files, a

relative display position of a predetermined object

representing symbolically the files in terms of whether the

weight thereof is heavy or light, based on the values of a

predetermined attribute; and

displaying on a screen the objects of the plurality of

files at the respective display positions, and expressing

visually comparison of the weights of the objects via

another object that symbolizes weight measurement.

22. A computer—readable recording medium which stores a

program executable by a computer, the program including the

functions of:

acquiring values of a predetermined attribute for a

plurality of files, in order to represent the values of a
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predetermined attribute for intended files by using a

concept of weight;

setting a temporary sequence for the plurality of

files;

determining, based on the temporary sequence, a

temporary display position of a predetermined object that

symbolically represents the files in terms of whether the

weight thereof is heavy or light;

displaying an object that corresponds to the plurality

of files, at the temporary display position on a screen;

comparing the values of a predetermined attribute

between adjacent files in the temporary sequence;

updating the display position based on a comparison

result obtained from said comparing; and

representing visually the weight thereof by varying

display contents according to said updating.
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