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section and a predetermined program, and a remote control 
ler for the liquid crystal projector. The remote controller 
comprises a pointing device and a light emitting portion for 
Wirelessly transmitting an operation signal. The liquid crys 
tal projector comprises a light receiving portion for receiv 
ing Wirelessly transmitted signals. The personal computer 
controls the liquid crystal projector to transfer the received 
signals to the personal computer and further controls the 
display position of the pointer according to the transferred 
pointing device operation signals. 
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IMAGE PROJECTION SYSTEM AND A METHOD 
OF CONTROLLING A PROJECTED POINTER 

[0001] This is a Continuation of application Ser. No. 
11/287,222 ?led Nov. 28, 2005, Which in turn is a continu 
ation of application Ser. No. 11/076,986 ?led Mar. 11, 2005, 
Which in turn is a continuation of application Ser. No. 
10/315,012 ?led Dec. 10, 2002, Which in turn is a continu 
ation of application Ser. No. 09/548,346 ?led Apr. 12, 2000, 
now US. Pat. No. 6,558,002, Which in turn is a continuation 
of application Ser. No. 09/084,399 ?led May 27, 1998, now 
US. Pat. No. 6,186,630, Which in turn is a divisional of 
application Ser. No. 08/573,520 ?led Dec. 15, 1995, now 
US. Pat. No. 5,782,548. The entire disclosure of the prior 
applications is hereby incorporated by reference herein in its 
entirety. 

BACKGROUND 

[0002] The present invention relates to an image projec 
tion system and a method of controlling a projected pointer. 

[0003] Multimedia presentation systems utilizing personal 
computers as the main control means are presently being 
developed and commercialized. As one example of such 
systems, a liquid crystal projector is controlled by a personal 
computer and the image from the personal computer is 
projected onto a screen using the liquid crystal projector. 

[0004] Since the same image as shoWn on the computer 
display is displayed as an enlarged image using the liquid 
crystal projector, this image projection system is highly 
suitable for conducting presentations before large audiences. 

[0005] In the case of the above mentioned image projec 
tion system, a mouse connected to the computer is operated 
for controlling the position of a pointer such as a cursor 
projected on the screen. HoWever, during the course of the 
presentation, the presenter Who is standing off the computer 
cannot easily change the position of the cursor. The pre 
senter has to interrupt the presentation and Walk to the 
computer and mouse in order to change the cursor position. 
This is inconvenient. 

[0006] Furthermore, a keyboard connected to the com 
puter must be operated in order to perform functions regard 
ing the liquid crystal projector display such as, page con 
trolling, and this is also very inconvenient. 

[0007] One conventional approach to solve these prob 
lems is to provide a computer operator in addition to the 
presenter. HoWever, this type of system operation is costly, 
and a smooth presentation cannot be conducted Without 
close coordination betWeen the presenter and computer 
operator. 

SUMMARY 

[0008] The present invention recogniZes these issues and 
one object of the invention is to provide an image projection 
system and a method of controlling a projected pointer, 
Whereby the position of the pointer on the projected image 
can be easily controlled from a location separated from the 
main control means. 

[0009] Another object of the invention is to provide a 
projection system Whereby the position of the pointer on the 
projected image can be stably controlled from a location 
separated from the main control means. 
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[0010] Another object of the invention is to provide a 
projection system Whose projecting means can be adjusted 
from a location separated from the main control means. 

[0011] Another object of the invention is to provide a 
projection system Whose projecting means can be remotely 
and stably adjusted from every direction. 

[0012] In order to achieve the above mentioned objectives, 
the present invention comprises: 

[0013] a projecting means for projecting an image onto 
a desired display area; 

[0014] a main operating section including a main point 
ing device; 

[0015] a main control means for controlling the project 
ing means to display a pointer on a projected image in 
accordance With an operation signal from the main 
operating section and a predetermined control program; 
and 

[0016] a remote controller for the projecting means; and 

[0017] the remote controller including a pointing device 
and a Wireless transmitting means for Wirelessly trans 
mitting an operation signal; 

[0018] the projecting means including a Wireless receiv 
ing means for receiving the operation signal from the 
remote controller; and 

[0019] 
[0020] means for controlling the projecting means to 

transfer a received signal from the projecting means to 
the main control means; and 

[0021] a ?rst detecting means for detecting an operation 
signal from the main pointing device of the main 
operating section and an operation signal from the 
pointing device of the remote controller via the pro 
jection means; and 

the main control means including: 

[0022] Wherein the main control means gives priority to 
an operation signal from the main operating section 
When operation signals from different portions are 
received to control a position of the pointer. 

[0023] A method of controlling a projected pointer of an 
image projection system Which comprises a projecting 
means for projecting an image onto a desired display area, 
a main operating section including a main pointing device, 
main control means for controlling the projecting means to 
display a pointer on the image projected by the projecting 
means in accordance With an operation signal from the main 
operating section and a predetermined control program, and 
a remote controller for Wirelessly transmitting a remote 
control signal to the projecting means, comprising the steps 
of: 

[0024] Wirelessly transmitting an operating signal from 
a pointing device of the remote controller to the pro 
jecting means; 

[0025] transferring the operating signal from the point 
ing device of the remote controller received by the 
projecting means to the main control means; 

0026 detectin an o eration si nal from the main 8 P g 
pointing device and an operation signal from the point 
ing device of the remote controller; and 
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[0027] giving priority to an operation signal from the 
main pointing device When operation signals from 
different portions are received to control a position of 
the pointer. 

[0028] In the case of this invention, the main control 
means controls the projecting means on the bases of the 
operation signals from the main operating means and a 
predetermined control program to project the image in a 
desired display area. 

[0029] Examples of images that can be projected by the 
projecting means include an image produced by the main 
control means itself, and the playback video signals from a 
VTR, laser disk player and other video playback devices. 

[0030] During this operation, a position mark such as a 
cursor controlled by the main control means can be dis 
played in the projected image. 

[0031] In the case of this invention, the remote controller 
comprises a pointing device and Wirelessly transmits the 
pointing device operation signals toWard the projecting 
means. The projecting means transmits the received pointing 
device operation signals to the main control means and the 
main control means the positioning mark display position in 
the projected image display on the basis of the pointing 
device operation signals. 

[0032] As a result of this type of construction, an operator 
can freely control the display position of the position mark 
on the projected image by merely operating the pointing 
device of the hand-held remote controller. 

[0033] Consequently, When a system is constructed using 
a liquid crystal projector as the projecting means and a 
personal computer as the main control means, While using 
the liquid crystal projector to display, for example, an 
enlargement of an image produced by the personal com 
puter, by operating the pointing device of the hand-held 
remote controller, a presenter can change the display posi 
tion of the position mark (e.g., cursor) to match the progress 
of the presentation. 

[0034] Also, in the case of this type system, a main 
pointing device is often connected to the main control means 
for changing the display position of the cursor type position 
mark. Consequently, if a con?ict occurs betWeen the opera 
tions of the main and remote controller pointing devices, a 
problem arises regarding Which of these has priority. 
According to this invention, in order to maintain system 
stability in event the above mentioned con?ict occurs, the 
system is constructed Whereby priority is assigned to the 
main pointing device operation signal for controlling the 
display position of the position mark. 

[0035] In a preferred embodiment of this invention, an 
application program for controlling the projecting means is 
installed, controls the projecting means in accordance With 
the application program and an operation signal from the 
operating section. 

[0036] As a result of this construction, even When a 
multi-media presentation system is constructed by using an 
application program on the market, a presenter can easily 
control the display position of the position mark on the 
projected image by merely operating the pointing device of 
the hand-held remote controller. 
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[0037] Also, in the preferred embodiment of this inven 
tion, the remote controller further comprises operation keys 
to Which operations of the main operation section are 
assigned, and 

[0038] Wherein the main control means further com 
prises means for assigning operations of the main 
operation section to the operation keys and controls the 
projecting means in accordance With a signal transmit 
ted by operating the operation keys. 

[0039] As a result of this construction, the user can input 
the same signals produced When operating the main oper 
ating stage by operating the operation keys provided on the 
hand-held remote controller. Consequently, the overall sys 
tem can be used conveniently. 

[0040] Also, in the preferred embodiment of this inven 
tion, the main control means further comprises a second 
detecting means for detecting an operation signal from the 
remote controller and an operation signal from the main 
operation section, and gives priority to an operation signal 
from the main operating section When operation signals 
from different portions are received to control the projecting 
means. 

[0041] Consequently, in the case of a con?ict betWeen the 
input signals from the remote controller and keyboard, 
priority can be allocated to the input signal from the key 
board, thereby improving overall stability of the system. 

[0042] Also, in the preferred embodiment of this inven 
tion, the main control means further comprises a display and 
is formed as a personal computer With an application pro 
gram; and 

[0043] Wherein the main operating section further com 
prises a keyboard and a pointing device connected to 
the personal computer; and 

[0044] Wherein the projecting means is controlled by 
the personal computer to project an image transmitted 
from the personal computer or image reproducing 
means. 

[0045] As a result of this construction, a commercially 
available personal computer and projector can be combined 
to comprise a multimedia presentation system using the 
projector to project a large picture. 

[0046] The present invention comprises: 

[0047] a projecting means for projecting an image 
including a pointer onto a desired display area; 

[0048] a remote controller having an operating portion 
including a pointing device for controlling a display 
position of the pointer, a lighting key and operation 
keys; and 

[0049] a main control means for controlling the project 
ing means according to an operation signal from the 
operating portion and a predetermined control program, 
and for controlling a display position of the pointer in 
accordance With an operation signal from the pointing 
device, and 

[0050] Wherein the remote controller comprises an illu 
minating portion for illuminating the operating portion 
in accordance With operation of the lighting keys, and 
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a lighting control portion for forcibly putting the illu 
minating portion off during operation of the pointing 
device. 

[0051] In the case of this invention, the lighting means 
lights to illuminate the operating means keys of the remote 
controller on the basis of lighted key lighting instructions. 
When the pointing device of the remote controller is then 
operated the lighted lighting means is actively extinguished. 

[0052] In order to detect pointing device operation, the 
poWer consumption is temporarily increased and the poWer 
supply circuit voltage declines. As a result, the remote 
controller internal circuit can operate unstably and impair 
stable remote control operation. 

[0053] This type of problem is resolved by forcibly cutting 
of the lighting means When the pointing device is operated, 
thereby avoiding poWer supply circuit instability and 
enabling stable remote control. 

[0054] In the case of the preferred embodiment of this 
invention, the lighting means is forcibly extinguished during 
pointing device operation, then again lighted after comple 
tion of pointing device operation. 

[0055] In this invention, the lighting control portion goes 
into a sleep mode to accept no instructions from the lighting 
key When the pointing device of the remote controller is not 
operated for a predetermined period. 

[0056] Thus, When the pointing device of the remote 
controller is entirely unused for the predetermined time 
span, non-operation of the remote controller itself is inter 
preted and even if a lighting instruction is given by the 
lighted keys, the lighting means is forcibly maintained at off. 

[0057] As a result of this type construction, in event a 
lighted key is activated for some reason While the remote 
controller is not being used, the remote controller poWer 
consumption can be conserved. Consequently, a video pro 
jection system With long term stable remote control opera 
tion can be realiZed. 

[0058] In particular, since this invention utiliZes a lighting 
means to forcibly cutolf the remote controller lighting 
function in conjunction With the pointing device operation, 
and a sleep function to conserve remote controller poWer 
consumption, stable circuit operation together With stable 
remote control can be realiZed. 

[0059] The present invention comprises: 

[0060] a projecting means for projecting an image 
including a pointer onto a desired display area; 

[0061] a remote controller having an operating portion 
including a pointing device for controlling a display 
position of the pointer and operation keys; and 

[0062] a main control means for controlling the project 
ing means according to an operation signal from the 
operating portion and a predetermined control program, 
and for controlling a display position of the pointer in 
accordance With an operation signal from the pointing 
device, and 

[0063] Wherein the remote controller goes into a sleep 
mode to stop poWer supply to the pointing device, When 
the pointing device is inactive for a predetermined 
period. 
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[0064] When the pointing device of the remote controller 
is entirely unused for the predetermined period, non-opera 
tion of the remote controller itself is interpreted, and the 
electric poWer supply to the pointing device of the remote 
controller, Which consumes a lot of electric poWer, is forc 
ibly cut off. 

[0065] As a result of this type construction, in event the 
pointing device is activated for some reason While the 
remote controller is not being used, the remote controller 
poWer consumption can be conserved. Consequently, a 
video projection system With long term stable remote control 
operation can be realiZed. 

[0066] Also, this invention comprises: 

[0067] a projecting means for projecting an image 
including a pointer onto a desired display area; 

[0068] a remote controller having an operating portion 
including a pointing device for controlling a display 
position of the pointer and operation keys; and 

[0069] a main control means for controlling the project 
ing means according to an operation signal from the 
operating portion and a predetermined control program, 
and for controlling a display position of the pointer in 
accordance With an operation signal from the pointing 
device, and 

[0070] Wherein the remote controller transmits a signal 
for adjusting the projecting means by combining opera 
tions of the pointing device and the keys. 

[0071] As a result of this invention, adjustment signals are 
transmitted from the remote controller by combined opera 
tion of the pointing device and operating keys, thereby 
enabling the projecting means to be adjusted from a sepa 
rated position. 

[0072] In particular, this invention is constructed Whereby 
combined operation of the pointing device and keys trans 
mits adjustment signals from the remote controller to the 
projecting means. Consequently, the projecting means can 
be effectively adjusted using a limited number of individual 
keys disposed on the remote controller. 

[0073] In the case of a preferred embodiment of this 
invention, the pointing device and keys for combined opera 
tion of the operating section are disposed as mutually related 
groups. 

[0074] Further, the pointing device and keys for combi 
nation operation disposed on the operation portion have the 
same color. 

[0075] As results of these combinations, the projecting 
means adjustment functions can be easily understood by the 
user and convenience is greatly enhanced. 

[0076] For example, by using the same color to designate 
a group of pointing device and keys, combined operation is 
easily comprehended by the user and can be performed 
easily. 
[0077] Also, the present invention comprises a projecting 
means for projecting an image onto a desired display area, 
and a remote controller for the projecting means; 

[0078] Wherein the remote controller includes a Wire 
less transmitting means for Wirelessly transmitting an 
operation signal; and 
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[0079] wherein the projecting means includes a plural 
ity of Wireless receiving means for receiving the opera 
tion signal Which may be transmitted from different 
directions. 

[0080] As a result of this type construction, at any change 
of relative position betWeen the remote controller and pro 
jecting means, signals are reliably transmitted from the 
remote controller toWard the projecting means and stable 
remote control operation is enabled. 

[0081] Cases often arise during presentations Wherein 
another person conducts part of the presentation, While the 
presenter moves to a different position and controls the 
projecting means using the remote controller. In these type 
of situations, even When the relative position of the remote 
controller held by the presenter and the projecting means 
changes, the present invention enables reliable transmission 
of the remote control signals toWard the projector and stable 
remote control. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0082] FIG. 1 is a descriptive draWing shoWing an 
example of a user operating a liquid crystal projector by 
means of a remote controller; 

[0083] FIG. 2 is a descriptive draWing shoWing the cor 
respondence betWeen a light emitting means for Wireless 
transmission provided in the remote controller and light 
receiving means for Wireless reception provided in the liquid 
crystal projector; 

[0084] FIG. 3 shoWs an example of a remote controller; 

[0085] FIG. 4 is an abbreviated descriptive draWing of an 
example of a video projection system according to this 
invention comprising a remote controller, liquid crystal 
projector and personal computer; 

[0086] FIG. 5 is a functional block diagram of the system 
shoWn in FIG. 4; 

[0087] FIG. 6 is a functional block diagram of main 
components of the system shoWn in FIG. 5; 

[0088] FIG. 7 is an operation ?oW chart of the system 
shoWn in FIG. 6; 

[0089] FIG. 8 is a descriptive draWing of the assignment 
setting screen shoWn on the display. 

[0090] FIG. 9 is a descriptive draWing of the remote 
controller internal circuit; 

[0091] FIG. 10 is a How chart of the remote controller 
lighting control operation; 

[0092] FIG. 11 is a How chart of the remote controller 
lighting control operation; 

[0093] FIG. 12 is a How chart of the projector function 
adjustment operation procedure; 

[0094] FIG. 13 is a descriptive draWing indicating the 
projector function adjustment procedure using the remote 
controller; 

[0095] FIG. 14 is a How chart of the projector function 
adjustment using the remote controller; and 
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[0096] FIG. 15 is a descriptive draWing illustrating an 
example of a function adjustment screen displayed When 
using the projector. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0097] FolloWing is a description of the preferred embodi 
ment of the present invention With reference to the attached 
draWings. 
[0098] FIG. 1 shoWs an example of a con?guration When 
a projecting means comprising a liquid crystal projector 10 
is used to project a predetermined image from a projector 
output 12 to a desired display area, such as a screen 16. The 
liquid crystal projector 10 is constructed so as to enable 
connecting a plurality of video sources to the terminals 
thereof. 

[0099] In the case of the present embodiment, tWo video 
sources can be connected. A ?rst video source terminal 
alloWs connecting a video signal supplied from a computer, 
and a second video source terminal alloWs connecting a 
video playback device such as a video deck, video camera 
and video disk player. By selecting the video source, the 
video signal from the computer and video playback device 
can be selected and projected as a large siZe picture on the 
screen 16. 

[0100] Although the basic operations of the liquid crystal 
projector 10 can be performed from the various operating 
facilities provided in the projector mainframe, in the case of 
this embodiment, the liquid crystal projector 10 can also be 
remotely operated by using a remote controller 20 for the 
projector. 

[0101] As shoWn in FIG. 2, an infrared light emitting 
means 36 is provided at the end of the remote controller 20 
as a Wireless transmitting means for transmitting operation 
signals to the projector 10. 

[0102] Wireless receiver mean comprising infrared light 
receiver means 14a and 14b respectively having receiving 
ranges of 30 degrees left and right in the horiZontal direction 
for a total of 60 degrees are disposed respectively on the 
front and rear panels of the liquid crystal projector 10. 
Consequently, an operator can remotely operate the projec 
tor 10 from either the front or rear direction of the projector 
10 by using the remote controller 20. 

[0103] FIG. 3 shoWs an abbreviated plan vieW of the 
remote controller 20. 

[0104] In order to remotely operate the liquid crystal 
projector 10 When poWer is supplied, the remote controller 
20 comprises an operating section 400 having a key group 
22 comprising a plurality of buttons. 

[0105] The key group 22 comprises buttons for standby 
2211, source select 22b, audio volume adjustment 22c, audio 
mute 22d, freeZe 22e, brightness adjustment 22], light level 
22g, sync adjustment 22h, and other functions 24a, 24b and 
240. 

[0106] When the standby button 22a is pressed, the liquid 
crystal projector 10 lamp lights and Warmup begins. The 
display image is selected for the ?rst or second source by 
operating the source select button 22b. The output sound 
volume from a speaker provided in the liquid crystal pro 
jector 10 can be adjusted by operating the audio volume 












