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(54) [Title of the Invention]  
Adaptive remote control system 
 
(57) [Abstract]  
[Constitution]  
Radio remote control system (100) comprises an 
adaptive intelligent controller similar to a hand-
held remote controller for interacting with a 
responding controlled device (150, 250, 300).  
The controlled device, which is positioned close 
to the controller, is polled by the controller with 
regards to availability as well as with regards to 
which variables of the controlled device are 
available for control by the remote control 
system.  The controlled device responds to the 
controller, in response to the above.  Then, the 
controller provides appropriate user interface 
(122), based on information received from the 
controlled device.  The user interface on the 
controller comprises, for example, an interactive 
LCD display screen (112) on a hand-held control 
unit, displays the control icon of the controlled 
device, and displays the state of the controlled 
device.  Between the controller and the 
controlled device, infrared-ray (IR) 
communication links (106 and 110) are provided. 
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[Claim]  
1. A wireless system for remotely controlling controlled 
devices thereof, comprising 
 a controller,  
wherein the controller is equipped with a means for 
conducting polling to the controlled devices, regarding 
the accessibility of the device to be controlled by the 
controller, as well as regarding which variables of the 
device can be utilized for control, display, and other 
processing by the controller,  
and  
the controlled device is equipped with a means for 
responding to the controller and notifying the controller 
that the controller can access to the controlled device, as 
well as which variables of the device can be utilized for 
control, display, and other processing by the controller.    

 
[Detailed Explanation of the Invention] 
[0001] 
[Industrial Field of Application] The present invention 
relates to a wireless remote controller, and more 
particularly, to an adaptive intelligent remote controller. 

[0002] [Prior Art] The traditional wireless remote 
controllers are divided into several types. One type of 
traditional wireless remote controller is a dedicated-use 
type, which is equipped with a built-in or pre-
programmed command information for a particular 
device which is to be remotely controlled by the remote 
controller.  For example, in the dedicated-use remote 
controller, which is sold with the television receiver of a 
particular type, an appropriate combination of internal 
commands and control functions for the TV receiver of 
this particular type have been inputted therein by the 
manufacturer of the television receiver.  These commands 
are stored in the read-only memory (ROM) of the remote 
controller, for example.     

[0003] General preprogrammed multifunction remote 
controllers may have internal commands and control 
functions which are defined for a set of a large number of 
controlled devices such as a television, video cassette 
recorder, cable converter device, and the like.  A general 
preprogrammed multifunction controller determines a 
specific subset to which a specific controlled device 
belongs.  Each particular subset of the control device has 
a set of specific commands.  This determination is made, 
for example, by a user performing a series of button 
operations for the remote controller.  This series of button 
operations designates which set of commands should be 
utilized to connect the controlled device and the remote 
controller.   

[0004] Another type of traditional wireless remote 
controller detects and reads a set of control codes from a 
remote controller which is originally sold with a 
controlled device, and thereby learns a set of control 
codes for various members of the controlled device group.  
Such devices are disclosed in U.S. Patent No. 4,905,279 
by Nishio. 

[0005] In the traditional remote controller of such types, 
the control codes are energized by pressing the buttons 
labeled such as "Power" or "Channel" on the remote 
controller.  In the existing-type wireless remote controller 
which is capable of learning a set of commands from the 
remote controller sold with the controlled device, the 
learning function can be started by pressing the "learning" 
button provided on the remote controller, for example.    
 
[0006] In many cases, the user of the remote controller 
changes his/her location by moving from a first area in 
the house to a second area in the house, for example.  In 
the first are, the user may start operating various 
entertainment devices or equipment, or set various 
environment variables, such as temperature and lighting, 
to appropriate levels thereof.  However, when the user 
moves to other areas in the house, there are other devices 
and equipment to be controlled, and also there are other 
environment variables to be set. 
 
[0007] U.S. Patent No. 5,109,222 granted to Welty 
discloses a remote control system which is capable of 
controlling a variety of devices electrically operated in 
various areas of a house by utilizing a handheld control 
unit.  The handheld control unit communicates with the 
system utilizing an infrared sensor installed in each room 
of the house.  In order to receive the remote signals sent 
from the infrared sensor in each room and process the 
received remote signals, a central computer is required.  
The central computer emits control signals to the 
respective various devices which are electrically operated 
in the respective rooms.  The controlled device is capable 
of sending back the signals to the remote controller held 
by the user via the computer, in order to provide feedback 
to the user regarding the devices.  The remote controller 
unit has a plurality of control switches, also visually 
displays information transmitted from the device, and has 
a display screen to allow the user to know the status of 
the various devices.  The computer presents and displays 
a menu form to the remote controller so that the user is 
allowed to make a selection from various options 
presented in the menu.  In Welty’s system, the central 
computer needs to be able to access to all of the locations 
by utilizing the infrared-ray sensor located in each room.  
The central computer directly controls the respective 
devices from the central location where it is located.   
 
[0008] 
[Problem that the Invention is to Solve]  
An independent and stand-alone wireless controller which 
does not require a pre-programmed central computer, and 
which is capable of conducting control on its own in real 
time even when any device is in the immediate vicinity of 
the controller has been in demand.  Such an adaptive 
universal controller is equipped only with 
preprogrammed control routines, and thus it can avoid 
some of the drawbacks of the traditional controllers, 
which have had to utilize a fixated central computer to 
control various devices in a house.     

[0009]
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[Means for Solving the Problem] The present invention is to 
provide a stand-alone adaptive universal remote 
controller.  This controller adapts in real time by itself; even 
when there is any device or apparatus with compatibility in 
the immediate vicinity of the remote controller, the controller 
is capable of controlling such compatible device or apparatus.  
The remote controller can be considered to possess a large 
number of properties as needed.  In other words, the 
controller adapts itself and constitutes itself to control a 
number of devices located in the vicinity thereof, which are 
possibly very different from each other, at the same time.   

[0010] What is provided is an adaptive standalone remote 
control system which conducts polling to each of the 
controlled devices located in the immediate vicinity, and 
determines which device is available and what properties the 
available device has.  The remote control system of the 
present invention provides to the user a single hand-held 
remote controller which constitutes a suitable user interface 
relative to each of the available devices or apparatuses 
located in the vicinity thereof.  In this case, the user interface 
is utilized, for example, in a manner so that the user can 
control the available controlled devices in the immediate 
vicinity, according to some sort of command or setting 
inputted by the user by utilizing the user interface presented 
on the user interface screen of the controlled device.  
Communications of information between the remote 
controller and the controlled device are performed, for 
example, via a two-way infrared-ray link. 
 
[0011] An important aspect of the present invention is that 
the controlled device is polled by the controller.  If the 
controlled device is available, the controlled device responds 
to polling, indicating to the controller that the controlled 
device is available.  The controller also informs the controller 
of which device variable is available for controlling, and of 
the state of the variable as an option.  Availability and status 
information may be displayed on the user interface of the 
controller.  The controller configures an appropriate user 
interface in real time and presents it to the user.  In this case, 
the interface is constituted by utilizing the information 
received from the controlled device.  The information 
provided from the controlled device includes information to 
help controller construct useful control interface.  The 
apparatus controller can manage several devices at the same 
time. 
 
[0012] The wireless system of the present invention 
comprises the controller, which is a hand-held wireless 
infrared-ray remote control unit in one working example of 
the present invention.  The remote control unit is equipped 
with a circuit to conduct polling to the controlled device, 
regarding the availability of the device to be managed by the 
controller, as well as regarding which variables of the devices 
can be utilized for management by the controller.  The 
controlled device is equipped with a means by which it 
responds to the controller, and by which it informs the 
controller that the device can be utilized for the management, 
and that certain variables of the device can be utilized in the 
same manner.  The controller is also equipped with a means 
for constituting an appropriate interface to the controlled 
device on the basis of the information received from the 
device.  The controller is further equipped with a means for 
displaying the status of the device, which is exemplified as an 
interactive LCD screen and the like.  The controller is also  

 
equipped with a means for the user’s inputting commands, 
which is exemplified as a touch-sensitive interactive LCD 
display and the like.  The controller is equipped with a means 
for communicating with the controlled device, which is 
exemplified as an infrared-ray (IR) link and the like.  By 
utilizing the remote control unit, it becomes possible to 
conduct polling to a number of the controlled devices at the 
same time for the management thereof.   
 
[0013] The method for remotely controlling the controlled 
devices by the controller comprises 
a step for conducting polling to at least one controlled device 
by utilizing the controller,  
a step for notifying the controller that a certain device is 
accessible,  
a step for notifying the controller which variable is available 
for control, and  
a step for configuring an appropriate control interface based 
on the information received from the controlled device.   
It is the controlled device that executes the information 
regarding the accessibility and availability, and provides such 
information.    
 
[0014] The method for remotely controlling the controlled 
devices comprises a step for conducting polling to the 
devices regarding the accessibility to be managed by the 
controller, as well as which variables are available for 
management.  Each of the control devices communicates 
with the controller to inform the controller that the device is 
available, and that the variables are controlled.  The 
controller device configures an appropriate interface for that 
device based on information received from the device.  The 
method comprises a step for displaying the status of the 
controlled device on the interface of the controller.   

[0015] The step for informing the controller through 
communication by the controlled devices with the controller 
that the device is available, as well as which variables of the 
device are to be controlled, comprises conducting 
communications by means of an infrared-ray communication 
device, a wired communication device, or other wireless 
communication devices. 

[0016] 

[Working Examples] The accompanying drawings, which are 
incorporated as part of this specification, illustrate the 
working examples of the present invention; and, in 
conjunction with the detailed explanation of the present 
invention, they serve to explain the principles of the present 
invention. 

[0017] Figure 1 shows one working example of the controller 
of the adaptive wireless control system.  The controller is a 
hand-held control unit, or controller 10 as shown in the figure.  
Hand-held controller 10 is equipped with thin rectangular 
housing 12; the front panel thereof has POLL button 16, 
which serves to turn on the control unit to initiate the polling 
function.  The polling function is generated when a variety of 
the controlled devices in the control unit area are queried by 
the control unit regarding the availability of the controlled 
device to be controlled by controller 10, as well as regarding 
which specific variables of the controlled device are to be 
controlled by hand-held controller 10.  Controller 10 has a
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property for quietly turning off after a predetermined 
inactivity period. 
[0018] Hand-held controller 10 is equipped with window 18 
for transmitting and receiving infrared (IR) signals as part of 
the IR link between controller 10 and the controlled devices 
located in the immediate vicinity of the controller.  IR link 
has a specific range and bandwidth requirements, is equipped 
with an appropriate protocol for managing conflicts between 
the signals from two or more control devices or the controller, 
and thus provides a means for communicating between the 
controller and all of the devices located in the immediate 
vicinity thereof.    

[0019] The transmission medium for the controller unit is not 
limited to the IR link.  For example, other communication 
media and technologies utilizing twisted pair or radio 
transmission may also be utilized.  These various 
transmission media and technologies require various amounts 
of auxiliary circuits.  The IR links are well suited for the 
system of the present invention.  Although alternative 
communications media may also be utilized, IR has an 
advantage of limiting the communications to the devices 
located in the vicinity thereof, which is an advantage in many 
possible application scenarios. 

[0020] What is provided in hand-held controller 10 is a 
means for conducting polling to the controlled devices, 
regarding the availability of the device, as well as regarding 
which variables of the device are available for control by the 
controller.  The controlled device comprises a means for 
responding to the polling by the controller, and notifying to 
the controller that the device is accessible.  The controlled 
device is also equipped with a means for communicating 
information regarding which variables are available for 
control. 

[0021] Interactive screen 20, exemplified as a touch-sensitive 
liquid crystal display (LCD) screen, provides a means for 
displaying the availability and current status of the controlled 
device.  Controller 10 is also equipped with a means for 
constituting an appropriate display and control interface on 
interactive screen 20 based on the information received from 
the controlled device. 

[0022] In operation, controller 10 generates polling messages 
to all of the controlled devices in the immediate vicinity 
thereof.  The polling message is generated periodically upon 
request of the user, or in response to an external signal 
received from the controller environment.  The controlled 
device available in the vicinity of the controller is capable of 
recognizing the polling message, and is capable of 
responding with the information regarding the identification 
thereof.  In response to a further request message from the 
controller, or by itself, the controlled device supplies 
additional information to the controller. 

[0023] The mechanism for communicating with the 
controller additional information regarding the variables is 
provided in the respective controlled devices.  For example, 
the mechanism is capable of communicating with the 
controller the type and range of values for the controlled 
variables.  When a controlled device in a predetermined 
format, such as a video cassette recorder, lamp, TV, 

thermostat, and the like, is recognized, the standard icon 
corresponding to the device is generated on the screen of the 
controller.  Alternatively, the controlled device may be 
capable of providing an appropriate icon. 

[0024] The messages and standard icons may be 
communicated by means of commercially available 
components utilized in the controlled device, which are 
discussed in more detail below.  Commercially-available 
Neuron communication and control processor integrated 
circuit which are manufactured as a Motorola MC143150 or 
MC143120 licensed from Eschelon Corporation are equipped 
with a certain standard network variable type (SNVT) 
structure.  These Eschelon SNVT have a value of a 
predetermined range.  The range can be communicated to the 
controller.  For example, range of variables for temperature 
(SNVT_temp) is from -274 � to +6279 �.  Variables for %, 
which is a continuous level (SNVT_lev_cont), is from 0 to 
100%.  Variables for a discrete level (SNVT_lev_disc) have 
a range of (Off/Low/Medium/High/On).  Variables for the 
ASCII character string (SNVT_Str_asc) are 30 characters as 
a maximum length.   

[0025] From the controlled device, other messages or various 
graphics/text messages can be sent to the controller.  Such 
messages as the above includes, for example, a variety of text 
strings and menus. 

[0026] In order to assist the controller user in handling the 
specific controlled devices, the controller can be equipped 
with help messages. For example, the controlled device, such 
as a copying machine, incorporates a "help" message such as 
"Press here for instructions regarding creating a duplex 
copy.” 

[0027] For the controller user, a command such as "The 
tension of the feeder of this copier has to be adjusted to ‘x’ 
grams" can be provided. 

[0028] The menu-driving controlled device provides various 
menus to the controller. The user can make selections from 
the menu. 

[0029] It is also possible to receive personal communication 
from another controller, and display such on the 
controller. For example, while the audio-visual presentation 
is being made by a user in the conference, the user can use 
the controller to control the slide projector and indoor 
lighting. Other users, such as the chairperson of the 
conference, may send a message such as "remaining time is 5 
minutes." 

[0030] As an example of the basic operation of the wireless 
remote control system of the present invention, suppose that 
there is a user who owns a very specific television receiver.  
This television receiver is equipped with a switchable 
auxiliary receptacle, for example, for supplying power to a 
popcorn making machine connected to an auxiliary 
receptacle.  Thus, this television receiver may have a 
"popcorn making" function.
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[0031] It should be noted that a general multifunction 
household-use remote controller for a television receiver 
is not equipped with any special button or special user 
interface display which can be utilized with an 
appropriate label for "popcorn making" function.  The 
user of a general television remote controller is expected 
to learn that “second audio program” key labelled as 
“SAP,” which is utilized on a general remote controller, 
actually means “popcorn making,” for example.        

[0032] However, in the controller system of the present 
invention, with regards to this particular function, the user 
interface display can be configured in real time by 
utilizing a screen icon appropriately labelled on the 
interface screen.  Thus, when conducting polling to a 
television receiver relative to both the common functions 
and the uncommon functions, the controller of the present 
invention is capable of adapting itself to the information 
obtained by the controller.   

[0033] Figure 2 shows interactive LCD display screen 20 
of Figure 1, where several typical screen icons are shown.  
These icons appear on LCD display screen 20, for 
example, when the user enters the room and presses the 
POLL button on hand-held controller 10.  These icons 
include desk lamp 22, floor lamp 24, television receiver 
26, and video cassette recorder 28.  These icons represent 
the results of polling conducted to the devices located in 
the immediate vicinity of the controller.  Edit soft key 30 
displayed on LCD display screen 20 may be utilized to 
provide an editing function for text displayed on the 
screen, for example, by providing a soft keyboard and the 
like for editing or inserting text as needed.   

[0034] Figure 3 shows the user interface LCD screen for 
displaying the control panel to control various operations 
of a controlled device, desk lamp.  The items on the 
screen are displayed, for example, when the user initially 
enters the room and conducts polling to the available 
devices located in the room. 

[0035] Figure 4 shows a functional block diagram of a 
general control module.  General control module 50 may 
be utilized to arbitrarily realize either the controller or the 
controlled device. One example of the controller is a 
hand-held control unit of a wireless control system.  An 
example of the controlled device is a video cassette 
recorder which is equipped with a built-in communication 
and control interface device.  As described below, the 
control module can be realized, by partially utilizing 
commercially available Neuron communication and 
control processor integrated circuit which are 
manufactured as a Motorola MC143150 or MC143120 
based on the licensing by Eschelon Corporation. 

[0036] The controller is equipped with processor 52; and 
processor 52 is equipped with an output terminal for 
transmitting output signals to an input terminal of 
infrared-ray (IR) interface circuit module 54 via signal 
line 56.  The output terminal of IR interface circuit 

module 54 is connected through signal line 58 to the input 
terminal of IR transmitter module 60.  IR transmitter 
module 60 receives electrical signals from IR interface 
circuit module 54, and transmits the infrared-ray signals, 
which have been appropriately encoded, to the IR 
receiver of the controlled device.  IR receiver module 62 
receives the infrared-ray signal, which have been 
appropriately encoded, from the controlled device, and 
transmits electrical signals via signal line 64 to the input 
terminal of IR interface circuit module 54.  The output 
terminal of IR interface circuit module 54 is connected 
via signal line 66 to the input terminal of processor 52. 

[0037] The communication and control processor module 
with the functions of processor 52 and IR interface circuit 
54 incorporated can be realized, by partially utilizing 
commercially available Neuron communication and 
control processor integrated circuit which are 
manufactured as a Motorola MC143150 or MC143120 
based on the licensing by Eschelon Corporation. 

[0038] As for the uses as the controller, the I/O terminal 
of processor 52 is connected via bus 68 to arbitrary user 
interface device 70, such as the interactive LCD display 
as shown in Figure 1, for example.  Alternatively, user 
interface device 70 may comprise PDA, computer, 
personal computer, palmtop computer, or other similar 
devices, each of which is equipped with the capability of 
the adaptive remote control system, operates as a 
controller, and is appropriately programmed. 

[0039] As for the uses as the controlled device, the I/O 
terminal of processor 52 is connected via another bus or 
signal line 72 to arbitrary user controllable device 74, 
such as a lighting device, video cassette recorder, and the 
like.  Alternatively, user interface device 70 may 
comprise PDA, personal computer, palmtop computer, or 
other similar devices, each of which operates as a 
controller or a controlled device interfacing with 
intelligent devices such as instruments, entertainment 
devices, industrial hardware, and the like equipped with 
the capability of the adaptive remote control system, and 
each of which is equipped with the capability of the 
adaptive remote control system, operates as a controller, 
and is appropriately programmed. 

[0040] The ability of the adaptive remote control system 
to be utilized for a particular controlled device can be 
extended by causing the adaptive remote control system 
to store the information for the particular controlled 
device into the memory thereof.  This information is 
understood as known information by the controller, based 
on past history such as home-use stereo system, custom 
add-on to control a printer, plug-in memory chip, and the 
like.   

[0041] Special add-on programming is performed by 
utilizing a plug-in card or ROM device which are utilized 
for PDA, personal computer, palmtop computer, and 
other devices 
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