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A liquid crystal monitor device used for a display system 
including a plurality of liquid crystal monitor devices 
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visible light to the liquid crystal monitor , an adjustment 
switch configured to receive an input of a first backlight 
setting value of an own device , a reception unit configured 
to receive a backlight - setting value of the parent device from 
the parent device , a control unit configured to adjust a 
luminance of the backlight of the own device , and a storage 
configured to store a relationship between backlight - setting 
values of the own device and the parent device . 

( 21 ) Appl . No . : 15 / 978 , 255 

( 22 ) Filed : May 14 , 2018 

Related U . S . Application Data 
( 63 ) Continuation of application No . 14 / 125 , 563 , filed on 

Dec . 11 , 2013 , now Pat . No . 10 , 002 , 572 , filed as 
application No . PCT / JP2011 / 063566 on Jun . 14 , 
2011 . 

BACKLIGHT SETTING VALUE 
OF PARENT DEVICE 

401 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - 

- 405 

402 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - 

w 

w 

wwwwwwwwwwwww - - - 
w 

- 

- TTTTTTTO - 

- 

- ww - 

- 

- 

BACKLIGHT SETTING VALUE KITTTTTTTOF CHILD DEVICE OF CHILD DEVICE 

403 404 



Patent Application Publication Sep . 13 , 2018 Sheet 1 of 4 US 2018 / 0261165 A1 

FIG . 1 
301 

???????????????????? . . WA 100 
* * * * * * * * * * * * wwwwwwww LLEN * * A 

PARENT DEVICE Fendt MAAAAAA que ?? 
106 . 

rrr KROKNA . Ananas r re . 
LIQUID 
CRYSTAL 
PANEL 

* * * * * * * * Eva * * * * IMAGE 
PRUVCOMO PROCESSING 

CIRCUIT wwwmmm ADJUSTMENT SWITCH 
MAN . . 

1 1 ww / wwwe ' v ' ' ' ' WWW . 

mirip 116 
?????? ????? ???? ?? pen r 

* * * nie 112 104 * * * ! ? YOX PHAMANALA 
airwwwwww 302 1 

emin 

PROCESSING Arrrrrrrrrr REKLAMA BACKLIGHT ???????? 
BACKLIGHT 
CONTROL 
CIRCUIT 

AN MARAKAN women TRANSMISSION 103 105 current * * * * * ALLAR 
m 

M AN U AALWwwwwwwwwwwwww * * * WWWWWAAAAAAAAAAAA wielowwho was * * * 

inerwowwwwww . . 
200 

w eusisi www . TASSIST * * * * 

CHILD DEVICE 
1 1 h atryawwwwwww 206 * * * Tips LIQUID 

CRYSTAL 
PANEL 

???????????? 44 4444enn IMAGE 
PROCESSING 
CIRCUIT 202 wwwwwwwwwww ADJUSTMENT SWITCH AMARAKAMAMARAANAAAAA 201 1 

W 

what . 

216 
212 ninanaisiin awwwwrrrrrriztasunarenwesensie 204 werewowwwwwwwww sudk 214 

BACKLIGHT * . . 
203 

montrer BACKLIGHT 
CONTROL 
CIRCUIT 

* * * PROCESSING Apple RECEPTION ???? ?? ????????????? ??? 205 
WWWWWWANA 

www * * * VTT ????????? wwwwwwwwwwwwwwww * * 



Patent Application Publication Sep . 13 , 2018 Sheet 2 of 4 US 2018 / 0261165 A1 

FIG . 2 
BACKLIGHT SETTING VALUE 

OF PARENT DEVICE 

- 401 
- - - - - - - - - - - - - - - - 

405 

402 
- - - - - - - - www 

- 406 
- 

- 

- TTTTTTTTO wwww 

wwwww - 
- 

- 

STTTTTTTto BACKLIGHT SETTING VALUE 
OF CHILD DEVICE 

403 404 



Patent Application Publication Sep . 13 , 2018 Sheet 3 of 4 US 2018 / 0261165 A1 

FIG . 3 
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DISCLOSURE OF INVENTION LIQUID CRYSTAL MONITOR DEVICE , 
DISPLAY SYSTEM , AND BACKLIGHT 

CONTROL METHOD 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application is a Continuation Applica 
tion of U . S . patent application Ser . No . 14 / 125 , 563 , filed on 
Dec . 11 , 2013 , which is based on and claims priority from 
PCT Application No . PCT / JP2011 / 063566 , filed on Jun . 14 , 
2011 , the entire contents of which are hereby incorporated 
by reference . 

TECHNICAL FIELD 

[ 0002 ] The present invention relates to a liquid crystal 
monitor device , a display system and a backlight control 
method . 

Problems to be Solved by the Invention 
[ 0010 ] Luminance of a backlight of a liquid crystal moni 
tor can be changed based on a lighting period . However , the 
backlight has a lifespan with decreasing luminance . Further , 
a maximum luminance differs among individual backlights 
due to variations of manufacturing . Therefore , the lumi 
nances of the individual backlight differ even when lighting 
periods are the same . Therefore , even when the same light 
ing period is simultaneously set in the liquid crystal moni 
tors constituting the display system through communication , 
the luminances of the backlights of the respective liquid 
crystal monitors are not the same . Thus , a display that it is 
difficult to watch is obtained when a plurality of liquid 
crystal monitors are used at the same time . 
[ 0011 ] When the luminance is desired to be changed in the 
entire display system so that the luminances of the back 
lights of all the liquid crystal monitors become the same , a 
process of individually adjusting the luminance through 
visual observation or maintaining uniform luminance using 
a sensor is necessary . However , when there are a number of 
liquid crystal monitors , individual adjustment is a compli 
cated task and also takes time . Further , the sensor is expen 
sive and cost increases . Patent Documents 1 to 3 do not solve 
such problems . 
[ 0012 ] The present invention has been made in consider 
ation of such circumstances and provides a liquid crystal 
monitor device , a display system , and a backlight control 
method in which , in a display system using a plurality of 
liquid crystal monitor devices , luminances of backlights for 
all the liquid crystal monitor devices can be adjusted in 
conjunction with one another while maintaining correction 
of the backlights for the individual liquid crystal monitors 
without using a sensor . 

BACKGROUND ART 

10003 ] A display system is known in which a plurality of 
liquid crystal monitor devices are arranged and an image is 
displayed on the liquid crystal monitor devices at the same 
time . 
[ 0004 ] Meanwhile , Patent Document 1 describes that a 
system control unit which controls an entire image display 
system using a plurality of projectors is provided in the 
image display system and this system control unit adjusts 
luminous intensity of a light source of each projector . The 
system control unit obtains luminance from a measurement 
value of a sensor included in each projector , and determines 
luminance which serves as a reference from the obtained 
luminance . The system control unit controls the luminous 
intensity of each projector to serve as the reference lumi 
nance . 
[ 0005 ] Further , Patent Document 2 describes that each unit 
constituting an illumination luminance - setting system stores 
a luminance - setting table indicating a duty cycle of an LED 
( Light - Emitting Diode ) of a backlight to correspond to 
luminance of each stage , and changes the luminance of all 
the units by transmitting a number of the luminance - setting 
table from the unit which a luminance change has been input 
to each of the other units . 
[ 0006 ] Further , Patent Document 3 describes that each of 
displays constituting a multi - display device includes a back 
light unit having a plurality of light sources , and each 
backlight unit is individually adjusted for the same lumi 
nance . 

Means for Solving the Problem 
[ 0013 ] [ 1 ] The present invention is a liquid crystal monitor 
device used for a display system including a plurality of 
liquid crystal monitor devices which modulate light of a 
backlight using a liquid crystal panel and display an image , 
the liquid crystal monitor device including : a liquid crystal 
monitor ; a backlight which outputs visible light to the liquid 
crystal monitor ; an adjustment switch which receives an 
input of a backlight - setting value which is an adjustment 
value for the luminance of the backlight ; a reception unit 
which receives the backlight - setting value of the parent 
device from the liquid crystal monitor device of the parent 
device ; and a control unit which obtains a relationship 
between the backlight - setting value of the parent device and 
the backlight - setting value of the own device based on the 
backlight - setting value of the parent device received by the 
reception unit and the backlight - setting value input by the 
adjustment switch , calculates the backlight - setting value of 
the own device from the backlight - setting value of the parent 
device newly received by the reception unit based on the 
obtained relationship , and adjusts luminance of the backlight 
based on the calculated backlight - setting value of the own 
device . 

DOCUMENTS OF THE PRIOR ART 

Patent Documents 

[ 0007 ] Patent Document 1 : Japanese Patent Laid - Open 
No . 2007 - 171327 
[ 0008 ] Patent Document 2 : Japanese Patent Laid - Open 
No . 2008 - 120173 
[ 0009 ] Patent Document 3 : Japanese Patent Laid - Open 
No . 2009 - 169196 

Effects of the Invention 
[ 0014 ] According to the present invention , in a display 
system using a plurality of liquid crystal monitor devices , 
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luminances of all the liquid crystal monitor devices can be 
adjusted in conjunction with one another while maintaining 
correction of the backlights for the individual liquid crystal 
monitors without using a sensor . 

backlight - setting value to the backlight control circuit 104 
and outputs the child device control signal 302 in which the 
backlight - setting value has been set , to the transmission unit 
107 . 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0015 ] FIG . 1 is a block diagram illustrating a configura 
tion of a display system according to an embodiment of the 
present invention . 
[ 0016 ] FIG . 2 is a diagram illustrating a relationship 
between a backlight - setting value of a parent device and a 
backlight - setting value of a child device according to the 
embodiment . 
[ 0017 ] FIG . 3 is a diagram illustrating a relationship 
between a backlight - setting value of a parent device and a 
backlight - setting value of a child device according to the 
embodiment . 
[ 0018 ] FIG . 4 is a diagram illustrating a relationship 
between a backlight - setting value of a parent device and a 
backlight - setting value of a child device according to the 
embodiment . 

[ 0024 ] The transmission unit 107 outputs the child device 
control signal 302 input from the processing unit 105 to the 
child device 200 . 
[ 0025 ] The image - processing circuit 102 performs a pro 
cess of conversion to a signal optimal for the liquid crystal 
panel 101 based on an image signal 301 input from the 
outside and the image - processing circuit control signal 113 
input from the processing unit 105 , and outputs a liquid 
crystal panel image signal 111 provided through the con 
version . The backlight control circuit 104 outputs a back 
light - driving power 114 according to the backlight control 
signal 115 input from the processing unit 105 . The backlight 
103 outputs visible light 112 based on the backlight - driving 
power 114 supplied from the backlight control circuit 104 . 
The liquid crystal panel 101 displays an image based on the 
liquid crystal panel image signal 111 input from the image 
processing circuit 102 and the visible light 112 output by the 
backlight 103 . 
[ 0026 ] The child device 200 includes a liquid crystal panel 
201 , an image - processing circuit 202 , a backlight 203 , a 
backlight control circuit 204 , a processing unit 205 , an 
adjustment switch 206 and a reception unit 207 . 
[ 0027 ] The adjustment switch 206 outputs an adjustment 
signal 216 based on an input of the user to the processing 
unit 205 . The reception unit 207 receives the child device 
control signal 302 from the parent device 100 and outputs 
the child device control signal 302 to the processing unit 

EMBODIMENTS FOR CARRYING OUT THE 
INVENTION 

205 . 

[ 0019 ] Hereinafter , an embodiment of the present inven 
tion will be described with reference to the drawings . 
[ 0020 ] FIG . 1 is a functional block diagram illustrating a 
configuration of a display system according to an embodi 
ment of the present invention . The display system includes 
a plurality of liquid crystal monitor devices . The liquid 
crystal monitor device modulates light of a backlight using 
a liquid crystal panel to display an image . One of the 
plurality of liquid crystal monitor devices constituting the 
display system is a parent device 100 , and the other liquid 
crystal monitor devices are child devices 200 . While only 
one child device 200 is illustrated in FIG . 1 , a plurality of the 
child devices may be included . The parent device 100 
indicates a lighting period of the backlight of the liquid 
crystal panel to the child device 200 through communica 
tion . In the present embodiment , the parent device 100 
notifies the child device 200 of a backlight - setting value 
which is a setting value ( adjustment value ) of luminance of 
the backlight in order to indicate the lighting period of the 
backlight 
[ 0021 ] The parent device 100 includes a liquid crystal 
panel 101 , an image - processing circuit 102 , a backlight 103 , 
a backlight control circuit 104 , a processing unit 105 , an 
adjustment switch 106 and a transmission unit 107 . 
10022 ] The adjustment switch 106 outputs an adjustment 
signal 116 based on an input of a user to the processing unit 
105 . 
[ 0023 ] The processing unit 105 receives an input of the 
adjustment signal 116 from the adjustment switch 106 . 
Further , the processing unit 105 outputs an image - process 
ing circuit control signal 113 for controlling the image 
processing circuit 102 , a backlight control signal 115 for 
controlling the backlight control circuit 104 and a child 
device control signal 302 for controlling the child device 
200 . The processing unit 105 can transmit information to the 
child device 200 using the child device control signal 302 . 
When a backlight - setting value of the parent device 100 is 
notified of by the adjustment signal 116 , the processing unit 
105 outputs the backlight control signal 115 based on the 

[ 0028 ] . The processing unit 205 receives an input of the 
adjustment signal 216 from the adjustment switch 206 and 
receives an input of the child device control signal 302 from 
the reception unit 207 . Further , the processing unit 205 
outputs an image - processing circuit control signal 213 for 
controlling the image - processing circuit 202 , and a backlight 
control signal 215 for controlling the backlight control 
circuit 204 . When a backlight - setting value of the own 
device ( the child device 200 ) is notified of by the adjustment 
signal 216 or the backlight - setting value of the parent device 
100 is notified of by the child device control signal 302 , the 
processing unit 205 calculates a new backlight - setting value 
of the own device and outputs the backlight control signal 
215 based on the calculated backlight - setting value to the 
backlight control circuit 204 . 
100291 . The image - processing circuit 202 performs a pro 
cess of conversion to a signal optimal for the liquid crystal 
panel 201 based on an image signal 303 input from the 
outside and the image - processing circuit control signal 213 
input from the processing unit 205 , and outputs a liquid 
crystal panel image signal 211 obtained through conversion . 
The backlight control circuit 204 outputs a backlight - driving 
power 214 according to the backlight control signal 215 
input from the processing unit 205 . The backlight 203 
outputs a visible light 212 based on the backlight - driving 
power 214 supplied from the backlight control circuit 204 . 
The liquid crystal panel 201 displays an image based on the 
liquid crystal panel image signal 211 input from the image 
processing circuit 202 and the visible light 212 output by the 
backlight 203 . 
( 0030 ] Further , the processing unit 105 and the processing 
unit 205 described above include a CPU ( central processing 
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unit ) and various memories . Also , processes of the operation 
of the processing unit 105 and the processing unit 205 are 
stored in a format of a program in a recording medium , and 
the process of the present embodiment is performed by the 
CPU reading and executing this program . 
[ 0031 ] FIG . 2 is a diagram illustrating a relationship of the 
backlight - setting value of the parent device and the back 
light - setting value of the child device . In FIG . 2 , a coordi 
nate plane in which the backlight - setting value of the parent 
device 100 is a vertical axis and the backlight - setting value 
of the child device 200 is a horizontal axis is illustrated in 
FIG . 2 . FIG . 2 illustrates an example of a case in which the 
backlight - setting value has been changed in the parent 
device 100 . 
[ 0032 ] A backlight - setting value 401 and a backlight 
setting value 402 are backlight - setting values of the parent 
device 100 ( a setting value of luminance of the backlight 
103 ) . A backlight - setting value 403 and a backlight - setting 
value 404 are backlight - setting values of the child device 
200 ( setting values of luminance of the backlight 203 ) . 
[ 0033 ] The backlight - setting value 404 is a backlight 
setting value input by the adjustment switch 206 of the child 
device 200 . The backlight - setting value 404 is updated when 
the user adjusts the backlight - setting value of the child 
device 200 . The backlight - setting value 403 is the backlight 
setting value of the child device 200 after the luminance 
adjustment determined by the processing unit 205 . 
[ 0034 The backlight - setting value 401 is the backlight 
setting value of the parent device 100 before the backlight 
setting value 403 is changed , i . e . , before the luminance 
adjustment of the child device 200 . The backlight - setting 
value 402 is the backlight - setting value of the parent device 
100 after the luminance adjustment . When the backlight 
setting value of the parent device 100 is adjusted by the user 
and when the backlight - setting value of the child device 200 
is adjusted by the user , the backlight - setting value 402 is 
updated . The backlight - setting value 402 is used to calculate 
the backlight - setting value 403 in the processing unit 205 of 
the child device 200 . 
10035 ) Specifically , the processing unit 205 of the child 
device 200 obtains the backlight - setting value 403 from a 
coordinate 406 when a component of the vertical axis is the 
backlight - setting value 402 on a straight line which connects 
a coordinate 405 in which a component of the vertical axis 
is the backlight - setting value 401 of the parent device 100 
and a component of the horizontal axis is a backlight - setting 
value 404 of the child device 200 with an origin 0 . In other 
words , the processing unit 205 multiplies the backlight 
setting value 402 of the parent device 100 by a correction 
value ( a reciprocal number of a slope of the straight line ) 
obtained ( backlight - setting value 404 of child device 200 ) / 
( backlight - setting value 401 of parent device 100 ) to obtain 
the backlight - setting value 403 of the child device 200 . 
Thus , the processing unit 205 obtains the backlight - setting 
value of the child device 200 through the calculation . 
[ 0036 ] Next , operation of the backlight control process of 
the child device 200 will be described . 

device are in one - to - one correspondence in the initial state . 
In other words , the processing unit 205 sets the initial value 
of a correction value to 1 . Therefore , the processing unit 205 
sets the initial value of the backlight - setting value of the 
child device 200 as a backlight - setting value 404 and sets the 
backlight - setting value 401 of the parent device 100 as the 
same value as the backlight - setting value 404 . The initial 
value of the backlight - setting value of the child device 200 
may be a value determined in advance or a value input to the 
adjustment switch 206 by the user and output to the pro 
cessing unit 205 by the adjustment signal 216 . Further , since 
the backlight - setting value is not input from the parent 
device 100 , the processing unit 205 of the child device 200 
sets the backlight - setting value 402 of the parent device 100 
as the same value as the backlight - setting value 401 . 
0038 ] FIG . 3 is a diagram illustrating a relationship 
between the backlight - setting value of the parent device and 
the backlight - setting value of the child device in the initial 
state . The backlight - setting value 403 of the child device 200 
is obtained from a coordinate 406 when a component of a 
vertical axis is a backlight - setting value 402 on a straight 
line which connects a coordinate 405 in which a component 
of a vertical axis is a backlight - setting value 401 of the 
patent device 100 and a component of a horizontal axis is a 
backlight - setting value 404 of the child device 200 with an 
origin 0 , as illustrated in FIG . 3 . Since the backlight - setting 
value 401 and the backlight - setting value 402 match , the 
coordinate 406 and the coordinate 405 also match . There 
fore , the processing unit 205 determines that the backlight 
setting value 403 of the child device 200 is equal to the 
backlight - setting value 404 of the child device 200 . 
[ 0039 ] The processing unit 205 outputs the backlight 
control signal 215 according to the backlight - setting value 
403 obtained as described above to the backlight control 
circuit 204 . The backlight control signal 215 is , for example , 
a signal indicating an interval of the pulse corresponding to 
the backlight - setting value 403 , and the processing unit 205 
stores the correspondence between the backlight - setting 
value and the interval of the pulse in advance . The backlight 
control circuit 204 drives a power supply according to the 
interval of the pulse indicated by the backlight control signal 
215 and controls a voltage or a current of the power supply 
which supplies the backlight - driving power 214 to the 
backlight 203 . The backlight 203 lights in a lighting period 
according to the backlight - driving power 214 . Accordingly , 
the luminance of the backlight 203 is adjusted to correspond 
to the backlight - setting value 403 . The liquid crystal panel 
201 displays an image using the liquid crystal panel image 
signal 211 input from the image - processing circuit 202 and 
visible light 212 of the backlight 203 whose luminance has 
been adjusted . 
[ 0040 ] As will be described below , the adjustment of the 
backlight is then performed in the child device 200 or an 
adjustment vane for the backlight is input from the parent 
device 100 to the child device 200 . 

When Adjustment of Backlight is Performed in 
Child Device 200 

Initial State 
[ 0037 ] In an initial state , the backlight - setting value from 
the parent device 100 has not yet been input to the child 
device 200 . The processing unit 205 of the child device 200 
determines that the backlight - setting value 401 of the parent 
device 100 and the backlight - setting value 404 of the child 

10041 ] user inputs an adjustment value for the lumi 
nance of the backlight 203 using the adjustment switch 206 
of the child device 200 . The adjustment switch 206 outputs 
an adjustment signal 216 in which the input adjustment 
value for the luminance is set , to the processing unit 205 . 
The processing unit 205 sets the adjustment value for the 
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luminance set in the adjustment signal 216 as the backlight 
setting value 404 of the child device 200 . Further , since the 
processing unit 205 receives an input of the adjustment 
signal 216 from the adjustment switch 206 , the processing 
unit 205 determines that the backlight - setting value 401 of 
the parent device does not change . 
[ 0042 ] FIG . 4 is a diagram illustrating a relationship 
between the backlight - setting value of the parent device and 
the backlight - setting value of the child device when adjust 
ment has been performed in the child device 200 . As 
illustrated in FIG . 4 , a slope of a straight line which connects 
a coordinate 405 in which a component of a vertical axis 
indicates the backlight - setting value 401 of the parent device 
100 and a component of a horizontal axis is the backlight 
setting value 404 of the child device 200 with an origin O 
changes before the adjustment . In other words , a correction 
value changes . 
[ 0043 ) Further , since the backlight - setting value 404 of the 
child device 200 is adjusted , the processing unit 205 deter 
mines that the backlight - setting value of the parent device 
100 does not change and sets the backlight - setting value 402 
of the parent device 100 as the same value as the backlight 
setting value 401 of the parent device 100 . The processing 
unit 205 obtains the backlight - setting value 403 of the child 
device 200 from a coordinate 406 when the component of 
the vertical axis is the backlight - setting value 402 on the 
straight line which connects the coordinate 405 and the 
origin 0 . Since the backlight - setting value 401 and the 
backlight - setting value 402 match , the coordinate 406 and 
the coordinate 405 also match . Therefore , the processing 
unit 205 determines that the backlight - setting value 403 of 
the child device 200 is a setting value which is equal to the 
backlight - setting value 404 of the child device 200 , i . e . , the 
setting value input by the adjustment switch 206 . 
[ 0044 ] The following process is the same as the process 
described in the initial state . In other words , the processing 
unit 205 outputs the backlight control signal 215 according 
to the obtained backlight - setting value 403 to the backlight 
control circuit 204 . The backlight control circuit 204 con 
trols a voltage or a current of the power supply which 
supplies the backlight - driving power 214 to the backlight 
203 according to the backlight control signal 215 . Accord 
ingly , the luminance of the backlight 203 is adjusted , and the 
liquid crystal panel 201 displays an image using visible light 
212 of the backlight 203 whose luminance has been 
adjusted . 
10045 ] . The adjustment of the backlight is then performed 
in the child device 200 again or the adjustment value for the 
backlight is input from the parent device 100 to the child 
device 200 , as will be described below . 

115 is , for example , a signal which indicates an interval of 
a pulse corresponding to the backlight - setting value , and the 
processing unit 105 stores a correspondence between the 
backlight - setting value and the interval of the pulse in 
advance . The backlight control circuit 104 controls a voltage 
or a current of the power supply which supplies the back 
light - driving power 114 to the backlight 103 according to the 
interval of the pulse indicated by the backlight control signal 
115 . The backlight 103 lights in a lighting period according 
to the backlight - driving power 214 . Accordingly , the lumi 
nance of the backlight 203 is adjusted , and the liquid crystal 
panel 101 displays an image using visible light 212 of the 
backlight 103 whose luminance has been adjusted . 
[ 0047 ] Further , the processing unit 105 outputs the child 
device control signal 302 in which the backlight - setting 
value of the parent device 100 has been set to the transmis 
sion unit 107 , and the transmission unit 107 outputs the child 
device control signal 302 to the child device 200 . The 
reception unit 207 of the child device 200 outputs the 
received child device control signal 302 to the processing 
unit 205 . The processing unit 205 sets the backlight - setting 
value set in the child device control signal 302 as the 
backlight - setting value 402 of the parent device 100 , and 
does not update the backlight - setting value 401 of the parent 
device and the backlight - setting value 404 of the child 
device . 
10048 ] Since the backlight - setting value 401 and the back 
light - setting value 404 of the child device do not change , the 
slope of the straight line which connects the coordinate 405 
with the origin O does not change , as illustrated in FIG . 3 . 
For example , when the adjustment of the backlight is 
performed in the child device 200 as described above , the 
slope of the straight line when the adjustment of the back 
light has been finally performed in the child device 200 is 
maintained . In other words , a current correction value does 
not change . The processing unit 205 obtains the backlight 
setting value 403 of the child device 200 from the coordinate 
406 when the component of the vertical axis is the backlight 
setting value 402 on the straight line which connects the 
coordinate 405 with the origin 0 . 
[ 0049 ] The following process is the same as the process 
described in the initial state . In other words , the processing 
unit 205 outputs the backlight control signal 215 according 
to the obtained backlight - setting value 403 to the backlight 
control circuit 204 . The backlight control circuit 204 con 
trols a voltage or a current of the power supply which 
supplies the backlight - driving power 214 to the backlight 
203 according to the backlight control signal 215 . Accord 
ingly , the luminance of the backlight 203 is adjusted , and the 
liquid crystal panel 201 displays an image using visible light 
212 of the backlight 203 whose luminance has been 
adjusted . 
[ 0050 ] The adjustment of the backlight is then performed 
in the child device 200 , and the adjustment value for the 
backlight is input from the parent device 100 to the child 
device 200 again . 
[ 0051 ] In the embodiment described above , the liquid 
crystal monitor device of the parent device which serves as 
a reference of the adjustment of the luminance distributes 
the backlight - setting value of the parent device to the liquid 
crystal monitor device of all child devices which receive the 
adjustment of the luminance through communication . The 
liquid crystal monitor device of the child device has a 
function of enabling the user to arbitrarily adjust the back 

When Adjustment Value is Input from Parent 
Device 100 to Child Device 200 

[ 0046 ] A user inputs the adjustment value for the lumi 
nance of the backlight 103 using the adjustment switch 106 
of the parent device 100 . The adjustment switch 106 outputs 
an adjustment signal 116 in which the input adjustment 
value for the luminance is set to the processing unit 105 . The 
processing unit 105 sets the adjustment value for the lumi 
nance set in the adjustment signal 116 as the backlight 
setting value of the parent device 100 . The processing unit 
105 outputs the backlight control signal 115 according to the 
backlight - setting value of the parent device 100 to the 
backlight control circuit 104 . The backlight control signal 
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light - setting value of the child device , and obtains the 
relationship ( correction value ) between the backlight - setting 
value of the parent device and the backlight - setting value of 
the child device from the backlight - setting value of the 
liquid crystal monitor device of the parent device received 
from the parent device and the backlight - setting value input 
to the liquid crystal monitor device of the child device . 
When the backlight - setting value of the parent device 
changes , the liquid crystal monitor device of the child device 
calculates the backlight - setting value of the child device 
based on the obtained relationship , and performs control to 
light the backlight of the liquid crystal panel based on the 
lighting period corresponding to the calculated backlight 
setting value . On the other hand , the parent device performs 
control to light the backlight of the liquid crystal panel based 
on the lighting period corresponding to the backlight - setting 
value of the parent device . 
[ 0052 ] According to the embodiment described above , in 
the display system using a plurality of liquid crystal monitor 
devices , it is possible to adjust the luminances of all liquid 
crystal monitor devices in conjunction with one another 
while maintaining correction of the backlight for individual 
liquid crystal monitors . Further , the display system 
described above can be realized at a low cost since the 
display system does not use a sensor . 

DESCRIPTION OF REFERENCE SYMBOLS 
10053 ] 100 . . . parent device 
[ 0054 ] 101 . . . liquid crystal panel 
10055 ] 102 . . . image - processing circuit 
10056 ] 103 . . . backlight 
[ 0057 ] 104 . . . backlight control circuit 
[ 0058 ] 105 . . . processing unit 
[ 0059 ] 106 . . . adjustment switch 
10060 ] 107 . . . transmission unit 
[ 0061 ] 111 . . . liquid crystal panel image signal 
10062 ] 112 . . . visible light 
[ 0063 ] 113 . . . image - processing circuit control signal 
[ 0064 ] 114 . . . backlight - driving power 
[ 0065 ] 115 . . . backlight control signal 
10066 ] 116 . . . adjustment signal 
10067 ] 200 . . . child device 
[ 0068 ] 201 . . . liquid crystal panel 
[ 0069 ] 202 . . . image - processing circuit 
[ 0070 ] 203 . . . backlight 
[ 0071 ] 204 . . . backlight control circuit 
[ 0072 ] 205 . . . processing unit 
[ 0073 ] 206 . . . adjustment switch 
[ 0074 ] 207 . . . reception unit 
[ 0075 ] 211 . . . liquid crystal panel image signal 
[ 0076 ] 212 . . . visible light 
[ 0077 ] 213 . . . image - processing circuit control signal 
[ 0078 ] 214 . . . backlight - driving power 
[ 0079 ] 215 . . . backlight control signal 
[ 0080 ] 216 . . . adjustment signal 
10081 ) 301 . . . video signal 
[ 0082 ] 302 . . . child device control signal 
[ 0083 ] 303 . . . video signal 
What is claimed : 
1 . A liquid crystal monitor device used for a display 

system including a plurality of liquid crystal monitor devices 
comprising a parent device , the liquid crystal monitor device 
comprising : 

a liquid crystal monitor ; 
a backlight which outputs visible light to the liquid crystal 
monitor ; 

an adjustment switch configured to receive an input of a 
first backlight - - setting value of an own device ; 

a reception unit configured to receive a backlight - setting 
value of the parent device from the parent device ; 

a control unit configured to adjust a luminance of the 
backlight of the own device ; and 

a storage configured to store a relationship between 
backlight - setting values of the own device and the 
parent device , 

wherein the control unit is configured to : 
adjust , when the adjustment switch receives the input 
of the first backlight - setting value of the own device , 
the luminance of the backlight and update the stored 
relationship to a first correction value ; 

calculate , when the reception unit further receives the 
backlight - setting value of the parent device , a second 
backlight - setting value of the own device ; and 

adjust , when the adjustment switch receives the input 
of a third backlight - setting value of the own device , 
the luminance of the backlight on the basis of the 
third backlight - setting value of the own device and 
update the stored relationship to a second correction 
value on the basis of at least the third backlight 
setting value of the own device . 

2 . The liquid crystal monitor device according to claim 1 , 
wherein the control unit performs control to light the back 
light of the own device based on the lighting period accord 
ing to the first backlight - setting value or the second back 
light - setting value of the own device . 

3 . The liquid crystal monitor device according to claim 1 , 
wherein , when the backlight - setting value of the parent 
device is manually adjusted and when the first backlight 
setting value or the third backlight - setting value of the own 
device is manually adjusted , the first backlight - setting value , 
the second backlight - setting value , or the third backlight 
setting value of the own device is automatically updated , and 

wherein the control unit obtains the relationship between 
the manually adjusted backlight - setting value of the 
parent device and the backlight - setting value of the 
own device based on the backlight - setting value of the 
parent device received by the reception unit and the 
updated the first backlight - setting value , the second 
backlight - setting value , or the third backlight - setting 
value of the own device . 

4 . The liquid crystal monitor device according to claim 1 , 
wherein the control unit calculates the second backlight 
setting value of the own device by multiplying the backlight 
setting value of the parent device by the first correction value 
indicating the relationship . 

5 . The liquid crystal monitor device according to claim 1 , 
wherein the liquid crystal monitor device of the own device 
includes a function of enabling a user to arbitrarily adjust the 
first backlight - setting value of the own device , and 
wherein the control unit obtains the first correction value 

between the backlight - setting values of the parent 
device and the own device on the basis of the backlight 
setting value of the parent device received from the 
parent device and the first backlight - setting value of the 
own device input to the own device by the user . 

6 . The liquid crystal monitor device according to claim 1 , 
wherein the luminance of all of the plurality of liquid crystal 
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monitor devices is adjusted in conjunction with one another 
by the control unit , thereby to maintain correction of the 
backlight for individual liquid crystal monitors . 

7 . The liquid crystal monitor device according to claim 1 , 
wherein the control unit is configured to calculate , when the 
reception unit further receives the backlight - setting value of 
the parent device , the second backlight - setting value of the 
own device and adjust the luminance of the backlight 
without updating the relationship stored in the storage . 

8 . The liquid crystal monitor device according to claim 1 , 
wherein the storage is configured to : 

store , as the relationship , an initial correction value indi 
cating a ratio of an initial value of the backlight - setting 
value of the own device to an initial value of the 
backlight - setting value of the parent device before the 
adjustment switch receives the input of the first back 
light - setting value of the own device ; and 

store , as the relationship , the first correction value indi 
cating a ratio of the first backlight - setting value of the 
own device to the initial value of the backlight - setting 
value of the parent device when the adjustment switch 
receives the input of the first backlight - setting value of 
the own device . 

9 . The liquid crystal monitor device according to claim 8 , 
wherein the control unit is configured to calculate the second 
backlight - setting value of the own device by multiplying the 
received backlight - setting value of the parent device by the 
first correction value . 

10 . A display system comprising a plurality of liquid 
crystal monitor devices comprising a parent device and a 
child device , wherein : 

the parent device comprises : 
a first liquid crystal monitor ; 
a first backlight which outputs visible light to the first 

liquid crystal monitor ; 
a first adjustment switch configured to receive an input of 

a backlight - setting value of the parent device ; 
a first control unit configured to adjust the luminance of 

the first backlight based on the backlight - setting value 
of the parent device received by the first adjustment 
switch ; 

a transmission unit configured to transmit the backlight 
setting value of the parent device received by the first 
adjustment switch to the child device , and 

the child device comprises : 
a second liquid crystal monitor ; 
a second backlight which outputs visible light to the 

second liquid crystal , monitor ; 
a second adjustment switch configured to receive an 

input of a first backlight - setting value of the child 
device ; 

a reception unit configured to receive the backlight 
setting value of the parent device from the parent 
device ; 

a second control unit configured to adjust a luminance 
of the backlight of the child device ; and 

a storage configured to store a relationship between 
backlight - setting values of the child device and the 
parent device , 

wherein the second control unit is configured to : 
adjust , when the second adjustment switch receives the 

input of the first backlight - setting value of the child 

device , the luminance of the backlight of the child 
device and update the stored relationship to a first 
correction value ; 

calculate , when the reception unit further receives the 
backlight - setting value of the parent device , a second 
backlight - setting value of the child device ; and 

adjust , when the adjustment switch receives the input 
of a third backlight - setting value of the child device , 
the luminance of the backlight on the basis of the 
third backlight - setting value of the child device and 
update the stored relationship to a second correction 
value on the basis of at least the third backlight 
setting value of the child device . 

11 . The display system according to claim 10 , wherein the 
first adjustment switch receives the input of the backlight 
setting value of the parent device from a user . 

12 . A backlight control method for a display system 
including a plurality of liquid crystal monitor devices 
including a child device and a parent device , the backlight 
control method comprising : 

receiving an input of a first backlight - setting value of the 
child device ; 

receiving a backlight - setting value of the parent device 
from the parent device ; 

adjusting , when the input of the first backlight - setting 
value of the child device is received , the luminance of 
the backlight of the child device and updating a stored 
relationship between backlight - setting values of the 
child device and the parent device to a first correction 
value ; 

calculating , when the backlight - setting value of the parent 
device is further received , a second backlight - setting 
value of the child device ; and 

adjusting , when the adjustment switch receives the input 
of a third backlight - setting value of the child device , the 
luminance of the backlight on the basis of the third 
backlight - setting value of the child device and updating 
the stored relationship to a second correction value on 
the basis of at least the third backlight - setting value of 
the child device . 

13 . The liquid crystal monitor device according to claim 
12 , wherein the control unit performs control to light the 
backlight of the own device based on the lighting period 
according to the first backlight - setting value or the second 
backlight - setting value of the own device . 

14 . The liquid crystal monitor device according to claim 
12 , wherein , when the backlight - setting value of the parent 
device is manually adjusted and when the first backlight 
setting value or the third backlight - setting value of the own 
device is manually adjusted , the first backlight - setting value , 
the second backlight - setting value , or the third backlight 
setting value of the own device is automatically updated , and 
wherein the control unit obtains the relationship between 

the manually adjusted backlight - setting value of the 
parent device and the backlight - setting value of the 
own device based on the backlight - setting value of the 
parent device received by the reception unit and the 
updated the first backlight - setting value , the second 
backlight - setting value , or the third backlight - setting 
value of the own device . 

15 . The liquid crystal monitor device according to claim 
12 , wherein the control unit calculates the second backlight 
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setting value of the own device by multiplying the backlight 
setting value of the parent device by the first correction value 
indicating the relationship . 

16 . The liquid crystal monitor device according to claim 
12 , wherein the liquid crystal monitor device of the own 
device includes a function of enabling a user to arbitrarily 
adjust the first backlight - setting value of the own device , and 

wherein the control unit obtains the first correction value 
between the backlight - setting values of the parent 
device and the own device on the basis of the backlight 
setting value of the parent device received from the 
parent device and the first backlight - setting value of the 
own device input to the own device by the user . 

17 . The liquid crystal monitor device according to claim 
12 , wherein the luminance of all of the plurality of liquid 
crystal monitor devices is adjusted in conjunction with one 
another by the control unit , thereby to maintain correction of 
the backlight for individual liquid crystal monitors . 

18 . The liquid crystal monitor device according to claim 
12 , wherein the control unit is configured to calculate , when 
the reception unit further receives the backlight - setting value 
of the parent device , the second backlight - setting value of 

the own device and adjust the luminance of the backlight 
without updating the relationship stored in the storage . 

19 . The liquid crystal monitor device according to claim 
12 , wherein the storage is configured to : 

store , as the relationship , an initial correction value indi 
cating a ratio of an initial value of the backlight - setting 
value of the own device to an initial value of the 
backlight - setting value of the parent device before the 
adjustment switch receives the input of the first back 
light - setting value of the own device ; and 

store , as the relationship , the first correction value indi 
cating a ratio of the first backlight - setting value of the 
own device to the initial value of the backlight - setting 
value of the parent device when the adjustment switch 
receives the input of the first backlight - setting value of 
the own device . 

20 . The liquid crystal monitor device according to claim 
19 , wherein the control unit is configured to calculate the 
second backlight - setting value of the own device by multi 
plying the received backlight - setting value of the parent 
device by the first correction value . 

* * * * * 


