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METHOD AND APPARATUS FOR INTEGRATING MANUAL INPUT

BACKGROUND OF THE INVENTION

The present application is based upon U.S. provisional patent application Serial No.
60/072,509, filed January 26, 1998, and the U.S. utility application Serial No. 09,236,513, filed
January 25, 1999.

A. Field of the Invention

The present invention relates generally to methods and apparatus for data input, and, more
particularly, to a method and apparatus for integrating manual input.

B. Description of the Related Art

Many methods for manual input of data and commands to computers are in use today, but
each is most efficient and easy to use for particular types of data input. For example, drawing tablets
with pens or pucks excel at drafting, sketching, and quick command gestures. Handwriting with a
stylus is convenient for filling out forms which require signatures, special symbols, or small amounts
of text, but handwriting is slow compared to typing and voice input for long documents. Mice,
finger-sticks and touchpads excel at cursor pointing and graphical object manipulations such as drag
and drop. Rollers, thumbwheels and trackballs excel at panning and scrolling. The diversity of tasks
that many computer users encounter in a single day call for all of these techniques, but few users will
pay for a multitude of input devices, and the separate devices are often incompatible in a usability
and an ergonomic sense. For instance, drawing tablets are a must for graphics professionals, but
switching between drawing and typing is inconvenient because the pen must be put down or held
awkwardly between the fingers while typing. Thus, there is a long-felt need in the art for a manual
input device which is cheap yet offers convenient integration of common manual input techniques.

Speech recognition is an exciting new technology which promises to relieve some of the
input burden on user hands. However, voice is not appropriate for inputting all types of data either.
Currently, voice input is best-suited for dictation of long text documents. Until natural language
recognition matures sufficiently that very high level voice commands can be understood by the
computer, voice will have little advantage over keyboard hot-keys and mouse menus for command
and control. Furthermore, precise pointing, drawing, and manipulation of graphical objects is
difficult with voice commands, no matter how well speech is understood. Thus, there will always

be a need in the art for multi-function manual input devices which supplement voice input.
-1-
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A generic manual input device which combines the typing, pointing, scrolling, and
handwriting capabilities of the standard input device collection must have ergonomic, economic, and
productivity advantages which outweigh the unavoidable sacrifices of abandoning device
specialization. The generic device must tightly integrate yet clearly distinguish the different types
of input. It should therefore appear modeless to the user in the sense that the user should not need
to provide explicit mode switch signals such as buttonpresses, arm relocations, or stylus pickups
before switching from one input activity to another. Epidemiological studies suggest that repetition
and force multiply in causing repetitive strain injuries. Awkward postures, device activation force,
wasted motion, and repetition should be minimized to improve ergonomics. Furthermore, the
workload should be spread evenly over all available muscle groups to avoid repetitive strain.

Repetition can be minimized by allocating to several graphical manipulation channels those
tasks which require complex mouse pointer motion sequences. Common graphical user interface
operations such as finding and manipulating a scroll bar or slider control are much less efficient than
specialized finger motions which cause scrolling directly, without the step of repositioning the cursor
over an on-screen control. Preferably the graphical manipulation channels should be distributed
amongst many finger and hand motion combinations to spread the workload. Touchpads and mice
with auxilliary scrolling controls such as the Cirque® Smartcat touchpad with edge scrolling, the
IBM® ScrollPoint™ mouse with embedded pointing stick, and the Roller Mouse described in U.S.
Patent No. 5,530,455 to Gillick et al. represent small improvements in this area, but still do not
provide enough direct manipulation channels to eliminate many often-used cursor motion sequences.
Furthermore, as S. Zhai et al. found in "Dual Stream Input for Pointing and Scrolling," Proceedings
of CHI ‘97 Extended Abstracts (1997), manipulation of more than two degrees of freedom at a time
is very difficult with these devices, preventing simultaneous panning, zooming and rotating.

Another common method for reducing excess motion and repetition is to automatically
continue pointing or scrolling movement signals once the user has stopped moving or lifts the finger.
Related art methods can be distinguished by the conditions under which such motion continuation
is enabled. In U.S. Patent No. 4,734,685, Watanabe continues image panning when the distance and
velocity of pointing device movement exceed thresholds. Automatic panning is stopped by moving
the pointing device back in the opposite direction, so stopping requires additional precise
movements. In U.S. Patent No. 5,543,591 to Gillespie et al., motion continuation occurs when the

finger enters an edge border region around a small touchpad. Continued motion speed is fixed and
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the direction corresponds to the direction from the center of the touchpad to the finger at the edge.
Continuation mode ends when the finger leaves the border region or lifts off the pad.
Disadvantageously, users sometimes pause at the edge of the pad without intending for cursor
motion to continue, and the unexpected motion continuation becomes annoying. U.S. Patent No.
5,327,161 to Logan et al. describes motion continuation when the finger enters a border area as well,
but in an alternative trackball emulation mode, motion continuation can be a function solely of
lateral finger velocity and direction at liftoff. Motion continuation decays due to a friction factor or
can be stopped by a subsequent touchdown on the surface. Disadvantageously, touch velocity at
liftoff is not a reliable indicator of the user's desire for motion continuation since when approaching
a large target on a display at high speeds the user may not stop the pointer completely before liftoff.
Thus it would be an advance in the art to provide a motion continuation method which does not
become activated unexpectedly when the user really intended to stop pointer movement at a target
but happens to be on a border or happens to be moving at significant speed during liftoff.

Many attempts have been made to embed pointing devices in a keyboard so the hands don't
have to leave typing position to access the pointing device. These include the integrated pointing
key described in U.S. Patent No. 5,189,403 to Franz et al., the integrated pointing stick disclosed by
J. Rutledge and T. Selker in "Force-to-Motion Functions for Pointing," -Computer Interaction
- INTERACT 90, pp. 701-06 (1990), and the position sensing keys described in U.S. Patent No.
5,675,361 to Santilli. Nevertheless, the limited movement range and resolution of these devices
leads to poorer pointing speed and accuracy than a mouse , and they add mechanical complexity to
keyboard construction. Thus there exists a need in the art for pointing methods with higher
resolution, larger movement range, and more degrees of freedom yet which are easily accessible
from typing hand positions.

Touch screens and touchpads often distinguish pointing motions from emulated button clicks
or keypresses by assuming very little lateral fingertip motion will occur during taps on the touch
surface which are intended as clicks. Inherent in these methods is the assumption that tapping will
usually be straight down from the suspended finger position, minimizing those components of finger
motion tangential to the surface. This is a valid assumption if the surface is not finely divided into
distinct key areas or if the user does a slow, "hunt and peck" visual search for each key before
striking. For example, in U.S. No. Patent 5,543,591 to Gillespie et al., a touchpad sends all lateral

motions to the host computer as cursor movements. However, if the finger is lifted soon enough
-3-

SUBSTITUTE SHEET (RULE 26)

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




