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(57) ABSTRACT 

A display System including an imaging processing apparatus 
which generates an image based on one power mode of a 
plurality of power modes and a first display apparatus which 
receives the image from the image processing apparatus and 
displays the image. The power mode may include a display 
power management signaling power mode defined by the 
Video Electronics Standards Association. Further, the imag 
ing processing apparatus and the first display apparatus may 
communicate by using a universal serial bus (USB). 
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DISPLAY SYSTEM THAT REDUCES POWER 
CONSUMPTION FOR IMAGE PROCESSING 
APPARATUS HAVING POWER MODES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority from Korean Patent 
Application No. 10-2006-0117714, filed on Nov. 27, 2006 in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein by reference in its entirety. 

BACKGROUND 

0002 1. Technical Field 
0003) Apparatuses consistent with the present invention 
relate to a display system including an image processing 
apparatus and a display apparatus, and more particularly, to a 
display system that reduces power consumption for each 
power mode of an image processing apparatus having a plu 
rality of power modes. 
0004 2. Description of the Related Art 
0005. An image processing apparatus generally refers to a 
computer system. A computer system displays an image on a 
display apparatus Such as a monitor. In order to display the 
image, the computer system image-processes a video signal 
through a central processing unit (CPU) and a graphic card 
provided in the computer system and transmits the image 
processed video signal to the monitor. The monitor receives a 
Video signal and modifies the video signal based on vertical 
synchronization frequency and horizontal synchronization 
frequency included in the video signal and characteristics of 
the monitor. 
0006. The computer system controls power consumed by 
the monitor in accordance with a plurality of power modes. In 
this case, the power mode is generally set to display power 
management signaling (DPMS) power mode defined by the 
Video Electronics Standards Association (VESA). 
0007. The DPMS classifies a power mode of the monitor 
as one of a normal mode, a standby mode, a Suspended mode, 
and an off mode according to existence of a horizontal Syn 
chronization signal and a vertical synchronization signal of a 
Video signal received from the graphic card. 
0008 Recently, a display apparatus such as an electronic 
frame can access the computer system and display video data 
stored in the computer system on the electronic frame. How 
ever, the computer system and the electronic frame do not 
communicate with each other using a video graphics array 
(VGA) method or a digital video/visual interactive (DVI) 
method, rather the computer system and the electronic frame 
communicate with each other by using a universal serial bus 
(USB). 
0009. When the computer system and the electronic frame 
communicate with each other through the USB, the computer 
system cannot transmit a video signal to the electronic frame 
by using a conventional transmission method because the 
electronic frame only reads video data from a memory pro 
vided inside the electronic frame to display the video data. 
0010 That is, the electronic frame cannot receive and 
process a video signal including image characteristics (e.g. 
Vertical/horizontal synchronization signals) from the com 
puter system. In addition, the electronic frame does not have 
a module that can perform a power-saving function according 
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to the power mode depending on existence of the vertical 
synchronization signal and the horizontal synchronization 
signal, like the DPMS. 
0011. Therefore, conventional computer systems cannot 
control power consumption of the electronic frame based on 
the DPMS-based power mode. 

SUMMARY 

0012. The present invention provides a display system and 
a method of controlling power consumption of a display 
apparatus Such as an electronic frame. 
0013. According to an aspect of the present invention, 
there is provided a display system comprising: an imaging 
processing apparatus which generates an image based on one 
of a plurality of power modes; and a first display apparatus 
which receives the image from the image processing appara 
tus and displays the image. 
0014. The power mode may include a display power man 
agement signaling (DPMS) power mode defined by the Video 
Electronics Standards Association (VESA). 
0015 The first display apparatus may include a backlight 
unit that emits light for displaying the received image, the 
image processing apparatus transmits a first control signal 
including information regarding the power mode, and the first 
display apparatus may further comprise a display controller 
which controls turning on/off of the backlight unit based on 
the first control signal received from the image processing 
apparatus. 
0016. The image processing apparatus may transmit/re 
ceive at least one of the image and the first control signal 
to/from the first display apparatus by using a universal serial 
bus (USB) transmission method. 
0017. The image processing apparatus may generate a 
compressed image by compressing the image and transmits 
the compressed image to the first display apparatus, and the 
first display apparatus expands the compressed image 
received from the image processing apparatus and displays 
the expanded image. 
0018. The display system may further comprise a second 
display apparatus connected to the image processing appara 
tuS 

0019. According to another aspect of the present inven 
tion, there is provided a display apparatus connected with an 
image processing apparatus having one power mode among a 
plurality of power modes, the display apparatus comprising: 
a transmitting/receiving unit which transmits/receives at least 
one of an image and a control signal to/from the image pro 
cessing apparatus by using a universal serial bus (USB) trans 
mission method; a display unit which displays the image 
received by the transmitting/receiving unit; a backlight unit 
which emits light to the display unit for displaying the image: 
and a display controller which turns on/off the backlight unit 
based on information on the power mode included in the 
control signal received from the image processing apparatus. 
0020. The power mode may include a display power man 
agement signaling (DPMS) power mode defined by the Video 
Electronics Standards Association (VESA). 
0021. The display apparatus may further comprise an 
image expanding unit which receives a compressed image 
through the transmitting/receiving unit and expands the com 
pressed image, wherein the display controller controls the 
image expanding unit to expand the compressed image and 
display the expanded image on the display unit. 
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0022. The image processing apparatus may be connected 
with another display apparatus and an image displayed on the 
display unit includes an image displayed on another display 
apparatus. 
0023 The display apparatus may further comprise a data 
storage unit which stores data, wherein the display controller 
displays image data stored in the data storage on the display 
unit. 
0024. According to another aspect of the present inven 

tion, there is provided a method for controlling a display 
apparatus which is connected with an image processing appa 
ratus having a plurality of power modes and includes a back 
light unit which emits light to display an image received from 
the image processing apparatus, the method comprising: 
receiving an image corresponding to the power mode from 
the image processing apparatus; displaying the received 
image; receiving a control signal which includes information 
on a power mode from the image processing apparatus; and 
turning on/off the backlight unit according to the power mode 
information. 
0025. The power mode may include a display power man 
agement signaling (DPMS) power mode defined by the Video 
Electronics Standards Association (VESA). 
0026. One of the image and the control signal may be is 
transmitted to and received from the image processing appa 
ratus by using a universal serial bus (USB) transmission 
method. 
0027. The method may further comprise: determining 
whether the image received from the image processing appa 
ratus is a compressed image; and expanding the image if the 
image is a compressed image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028. The above and/or other aspects of the prevent inven 
tion will become apparent and more readily appreciated from 
the following description of exemplary embodiments, taken 
in conjunction with the accompanying drawings, in which: 
0029 FIG. 1 is a perspective view of a display system 
according to an exemplary embodiment of the present inven 
tion; 
0030 FIG. 2 is a block diagram of a display system 
according to an exemplary embodiment of the present inven 
tion; 
0031 FIG. 3 is a block diagram of an image processing 
apparatus according to an exemplary embodiment of the 
present invention; 
0032 FIG. 4 is a block diagram of a display apparatus 
according to an exemplary embodiment of the present inven 
tion; 
0033 FIG. 5 is a flowchart of a display method using an 
image processing apparatus having a plurality of power 
modes and a first display apparatus connected with the image 
processing apparatus, according to an exemplary embodi 
ment of the present invention; 
0034 FIG. 6 is a flowchart of a control method of an image 
processing apparatus connected with a first display apparatus 
and having one of the plurality of power modes, according to 
an exemplary embodiment of the present invention; and 
0035 FIG. 7 is a flowchart of a control methodofa display 
apparatus connected with an image processingapparatus hav 
ing a plurality of power modes and having a backlight unit 
that emits light for displaying an image received from the 
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image processing apparatus according to an exemplary 
embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE PRESENT 

INVENTION 

0036 Reference will now be made in detail to exemplary 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like ref 
erence numerals refer to like elements throughout. The exem 
plary embodiments of the present invention are described 
below so as to explain the present invention by referring to the 
figures. 
0037 Hereinafter, an exemplary embodiment of the 
present invention will be described in detail with reference to 
the accompanying drawings. 
0038 FIG. 1 is a perspective view of a display system 
according to an exemplary embodiment of the present inven 
tion. 
0039. As shown in FIG. 1, a display system 400 according 
to an exemplary embodiment of the present invention 
includes a computer 100, an electronic frame 200, and a 
monitor 300. The electronic frame 200 and the monitor 300 
are connected with the computer 100. 
0040. The monitor 300 is typically a display apparatus, 
and the electronic frame 200 is a pseudo display apparatus. 
0041. The computer 100 and the monitor 300 communi 
cate an image and a control signal with each other by using a 
VGA or DVI transmission method, and the computer 100 and 
the electronic frame 200 communicate an image and a control 
signal with each other by using a USB transmission method. 
0042. The monitor 300 receives an image signal from the 
computer 100, modifies the received image signal based on 
Vertical and horizontal synchronization signals and display 
characteristics of the monitor 300, and displays the corre 
sponding image on a display module (not shown). In addition, 
a power mode of the monitor 300 is set based on the vertical 
and horizontal synchronization signals received from the 
computer 100. The power mode referenced herein corre 
sponds to a DPMS power mode defined by the Video Elec 
tronics Standards Association (VESA). The monitor 300 is 
set to one of a plurality of power modes based on a combina 
tion of the vertical and horizontal synchronization signals, 
and the amount of power consumption can be controlled in 
accordance with the set power mode of the monitor 300. 
0043. The electronic frame 200 receives an image signal 
from the computer 100 and displays the received image signal 
on the electronic frame 200. Whereas the monitor 300 modi 
fies the received image signal in accordance with vertical and 
horizontal synchronization frequency and characteristics of 
the monitor 300, the electronic frame 200 displays an image 
generated by the computer 100. 
0044) The electronic frame 200 receives an image based 
on a power mode of the computer 100, displays the received 
image, receives a control signal including power mode infor 
mation, and controls power consumption based on the power 
mode information. 
0045. According to this exemplary embodiment, the 
monitor 300 and the electronic frame 200 may display the 
same image or may display different images, respectively. 
0046 FIG. 2 is a block diagram of the display system 
according to an exemplary embodiment of the present inven 
tion. 
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0047. As shown in FIG. 2, the display system 400 accord 
ing to an exemplary embodiment of the present invention 
includes an image processing apparatus 100 that generates an 
image based on one of the plurality of power modes, and a 
first display apparatus 200, which receives the image gener 
ated by the image processing apparatus 100 and displays the 
received image. 
0048. According to this exemplary embodiment, the 
power mode may be classified as at least one of a plurality of 
power modes according to a predetermined specification, and 
the power mode includes a DPMS power mode standardized 
by the VESA. 
0049. In addition, the first display apparatus 200 includes 
a backlight unit 240 that emits light for displaying the image 
received from the image processing apparatus 100. The image 
processing apparatus 100 transmits a first control signal that 
includes power mode information. Moreover, the first display 
apparatus 200 further includes a display controller 250 that 
turns on/off the backlight unit 240 based on the first control 
signal received from the image processing apparatus 100. 
Although it is described in the present exemplary embodi 
ment that the first display apparatus 200 includes the back 
light unit 240 for displaying an image, this example is not 
restrictive. For instance, the first display apparatus 200 may 
include a light emitting diode, or the like, so as to emit light 
for displaying an image. 
0050. The image processing apparatus 100 and the first 
display apparatus 200 communicate at least one of an image 
and a control signal with each other by using a USB trans 
mission method, for example. In addition, the image process 
ing apparatus 100 and the first display apparatus 200 can 
transmit/receive a voice signal. That is, the image processing 
apparatus 100 and the first display apparatus 200, respec 
tively, include first transmitting/receiving unit 130 and sec 
ond transmitting/receiving unit 210, which may include USB 
ports, for instance. And, a USB cable a may be connected to 
the respective USB ports of the first and second display appa 
ratuses so that the image, the control signal, and the Voice 
signal can be transmitted/received through the USB cable C. 
The image processing apparatus 100 and the first display 
apparatus 200 may use a more improved data transmission 
method based on a universal data transmission standard as 
signal transmission technology improves. 
0051. The image processing apparatus 100 generates a 
compressed image that has been compressed to improve a 
data transmission rate and transmits the compressed image to 
the first display apparatus 200. The first display apparatus 200 
receives the compressed image from the image processing 
apparatus 100, expands the image, and displays the expanded 
image. It is not necessary but preferable that the image pro 
cessing apparatus 100 compress an image and transmit the 
compressed image. 
0052. The image processing apparatus 100 may be con 
nected with a second display apparatus 300 in addition to the 
first display apparatus 200. The second display apparatus 300 
may be provided as a computer monitor or a television, for 
example. In general, the image processing apparatus 100 and 
the second display apparatus 300 transmit/receive all signals 
by using a VGA-based transmission method, a DVI-based 
transmission method, or a high definition multimedia inter 
face (HDMI)-based transmission method. 
0053 FIG. 3 is a block diagram of an image processing 
apparatus according to an exemplary embodiment of the 
present invention. 
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0054 As shown in FIG.3, the image processing apparatus 
100 according to an exemplary embodiment of the present 
invention includes an image generator 110 which generates 
an image, a first transmitting/receiving unit 130 which trans 
mits the image generated by the image generator 110 to the 
first display apparatus 200, and a controller 160 which con 
trols the image generator 110 to transmit an image based on a 
power mode among a plurality of power modes through the 
first transmitting/receiving unit 130. Herein, the power mode 
can be classified as at least one of a plurality of power modes 
according to a predetermined specification. The predeter 
mined specification includes, but is not limited to, a DPMS 
power mode, standardized by the VESA. The DPMS power 
mode may be classified as a normal mode, a standby mode, a 
Suspended mode, and an offmode according to whetherhori 
Zontal and/or vertical synchronization signals exist. 
0055 According to the present invention, the controller 
160 may reduce the amount of power consumption of the first 
display apparatus 200 according to a power mode. 
0056. An internal operation mechanism performed by the 
controller 160 to control the power consumption of the first 
display apparatus 200 according to the power mode will be 
described in further detail below. 

0057. In terms of software, the controller 160 comprises 
an operation system (OS), an application program, and vari 
ous device drivers. The controller 160 may connect the first 
display apparatus 200. Such as an electronic frame, through a 
USB port. With respect to a power mode, the controller 160 
includes an OS for determining a power mode, a DPMS 
image generator generating a predetermined image for the 
respective power modes, and a USB display driver which is a 
virtual device driver to perceive that the first display appara 
tus 200 is provided as a monitor like the second display 
apparatus 300. According to this exemplary embodiment, the 
DPMS image generator corresponds to the image generator 
110 of FIG. 2. The DPMS image generator is a software 
application, and the USB display driver is a firmware. The 
USB display driver may include the DPMS image generator 
and may include the image compressor 120. Therefore, the 
USB display driver may correspond to the image generator 
110. 

0058. The OS determines a current power mode of the 
image processing apparatus 100, and transmits a power mode 
signal to the DPMS image generator. The DPMS image gen 
erator receives the power mode signal and transmits a signal 
to a graphic device interface (GDI) module that is a part of the 
OS for generating a predetermined image. The GDI module 
then transmits the generated image to the USB display driver. 
The USB display driver modifies the image received from the 
GDI module based on a USB protocol and then transmits the 
image to a USB driver (not shown). The USB driver then 
transmits the image modified by using the USB protocol to 
the first display apparatus 200 through the first transmitting/ 
receiving unit 130. 
0059. When receiving the power modesignal from the OS, 
the DPMS image generator transmits a first control signal to 
a USB display driver for controlling the backlight unit 240 
provided in the first display apparatus 200. According to this 
exemplary embodiment, the first control signal includes cur 
rent power mode information. The USB display driver modi 
fies the first control signal by using the USB transmission 
protocol, and transmits the modified signal to the USB driver 
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(not shown). The USB driver then transmits the first control 
signal to the first display 200 through the first transmitting/ 
receiving unit 130. 
0060. In addition, the USB driver receives a response sig 
nal, in USB transmission protocol form, from the first display 
apparatus 200 responding to the image and the first control 
signal received by the first display apparatus 200. The USB 
driver then transmits the response signal to the USB display 
driver. Then, the USB display driver changes the protocol of 
the response signal from the USB transmission protocol to an 
internal signal protocol of the image processor and transmits 
the response signal of the changed protocol to the DPMS 
image generator. The DPMS image processor then passes the 
received signal to the OS. Consistent with the present inven 
tion, a system designer may decide whether the DPMS image 
generator receives a response signal from a USB display 
driver and performs the corresponding operation. The OS can 
determine a status of the first display apparatus 200 by receiv 
ing the response signal, and when the OS cannot receive the 
response signal, the OS may periodically or repeatedly trans 
mit the image and the first control signal to the first display 
apparatus 200. 
0061 The first display apparatus 200 includes the back 
light unit 240 that emits light so as to display the image 
received from the image generator 110. The controller 160 
transmits the first control signal to the first display apparatus 
200 so as to control the backlight unit 240 to be turned on/off 
based on the power mode. According to an exemplary 
embodiment, the first display apparatus 200 may use a light 
emitting diode (LED) to emit light for displaying an image 
rather than using the backlight unit 240. 
0062. At least one of the image and the first control signal 

is transmitted to and received from the first display apparatus 
200 using the USB transmission method. 
0063. The image processing apparatus 100 further 
includes a first transmitting/receiving unit 130 connected 
with the first display apparatus 200. The first display appara 
tus 200 includes a second transmitting/receiving unit 210 
connected with the first transmitting/receiving unit 130. The 
image and the first control signal are transmitted to the first 
display apparatus 200 through the first transmitting/receiving 
unit 130. A Voice signal and other data signals can also be 
transmitted through the first transmitting/receiving unit 130. 
According to this exemplary embodiment, the first transmit 
ting/receiving unit 130 and the second transmitting/receiving 
unit 210 can be provided with a USB port and connected 
through a USB cable C. Consistent with the present inven 
tion, as a signal transmission method improves, an improved 
transmission method based on a universal data transmission 
standard may be applied, and the first transmitting/receiving 
unit 130 and the second transmitting/receiving unit 210 may 
become compatible with a new port or a separate port may be 
provided according to the improved transmission method. 
0064. The image processing apparatus 100 further 
includes an image compressor 120 that compresses an image. 
The image compressor 120 receives an image from the image 
generator 110, compresses the received image, and then 
transmits the compressed image to the first display apparatus 
200 through the first transmitting/receiving unit 130. The 
image compressor 120 may be included in the image genera 
tor 110. 
0065. The image processing apparatus 100 further 
includes a second transmitting/receiving unit 150 connected 
with the second display apparatus 300, and transmits a second 
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control signal to the second display apparatus 300 so as to 
control the second display apparatus 300 to generate an image 
based on the power mode and display the generated image. 
0.066 FIG. 4 is a block diagram of a first display apparatus 
200 according to an exemplary embodiment of the present 
invention. 
0067. As shown in FIG. 4, the display apparatus 200 
includes a second transmitting/receiving unit 210, a display 
unit 230, a backlight unit 240, and a display controller 250. 
The second transmitting/receiving unit 210 is connected with 
an image processing apparatus 100 having at least one of a 
plurality of power modes. The second transmitting/receiving 
unit 210 transmits/receives at least one of an image and a 
control signal to/from the image processing apparatus 100 by 
using a USB transmission method. The display unit 230 dis 
plays the image received through the second transmitting/ 
receiving unit 210. 
0068. The backlight unit 240 emits light to the display unit 
230 so as to display an image, and the display controller 250 
turns on/off the backlight unit 240 based on information 
regarding a power mode of the received control signal. 
According to this exemplary embodiment, the power mode 
can be classified as at least one of a plurality of power modes 
according to a predetermined specification, and the predeter 
mined specification includes, but is not limited to, a DPMS 
power mode defined by the VESA. The DPMS power mode is 
divided, for example, into a normal mode, a standby mode, a 
Suspended mode, and an off mode, in accordance with exist 
ence of horizontal and vertical signals. 
0069. The display apparatus 200 further includes an image 
expanding unit 220 that receives the compressed image 
through the second transmitting/receiving unit 210 and 
expands the compressed image. The display controller 250 
controls the image expanding unit 220 to expand the com 
pressed image and to display the expanded image on the 
display unit 230. 
0070 The image processing apparatus 100 may be con 
nected with another display apparatus 300, and an image 
displayed on the display unit 230 includes an image displayed 
on the other display apparatus 300. 
0071. The display apparatus 200 further includes a data 
storage unit 260 for storing data, and the display controller 
250 displays image data stored in the data storage unit 260 on 
the display unit 230. 
0072 A display system according to an exemplary 
embodiment of the present invention will be described in 
further detail below. 
0073. As shown in FIG. 1, the image processing apparatus 
100 is provided as the computer 100, the first display appa 
ratus 200 is provided as the electronic frame 200, and the 
second display apparatus is provided as the monitor 300. 
0074 The computer 100 may be operated with a plurality 
of power modes according to a predetermined specification. 
The predetermined specification includes, but is not limited 
to, a DPMS power mode defined by the VESA. In the present 
exemplary embodiment, the specification is set to the DPMS 
power mode defined by the VESA. 
(0075. The computer 100 enters one of the plurality of 
power modes. The power mode is classified as a normal 
mode, a standby mode, a suspended mode and an off mode 
included in the DMPS power mode defined by the VESA. 
0076. The computer 100 includes a first transmitting/re 
ceiving unit 130 connected with the electronic frame 200. The 
first transmitting/receiving unit 130 transmits/receives an 
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image, Voice, and a first control signal The computer 100 
further includes an image generator 110 for generating an 
image and transmitting the generated image to the electronic 
frame 200 through the first transmitting/receiving unit 130 
Additionally, the computer 100 includes a second transmit 
ting/receiving unit 150 connected with the monitor 300, an 
image processor 140 for transmitting an image signal to the 
monitor 300 through the second transmitting/receiving unit 
150, and a controller 160 controlling the above constituent 
elements of the computer 100. 
0077. The first transmitting/receiving unit 130 transmits/ 
receives an image, Voice, and a first control signal to/from the 
electronic frame 200 based on a USB transmission method. 
Therefore, the first transmitting/receiving unit 130 may be 
provided as a USB port. 
0078. The first transmitting/receiving unit 130 is con 
nected with a USB cable O. 
0079. When the computer 100 enters one of the plurality 
of power modes, the controller 160 controls the image gen 
erator 110 to generate a predetermined image and transmit/ 
receive one of the image and the first control signal to/from 
the electronic frame 200 through the USB port of the first 
transmitting/receiving unit 130. 
0080. The second transmitting/receiving unit 150 is pro 
vided with a port to which a cable is connected for commu 
nication with the monitor 300 based on a VGA transmission 
method or a DVI transmission method, for example. That is, 
the second transmitting/receiving unit 150 may be provided 
with a D-SUB port for an analog signal or a DVI port for a 
digital signal. In the present exemplary embodiment, the sec 
ond transmitting/receiving unit 150 is provided with a D-SUB 
port. 
0081. The image processor 140 processes an image signal, 
and transmits the processed image signal and one of a vertical 
synchronization signal and a horizontal synchronization sig 
nal to the monitor 300 through the D-SUB port by control of 
the controller 160. 
0082. The controller 160 corresponds to a central process 
ing unit of a computer. The controller 160 is provided inside 
the computer 100 and determines a current power mode of the 
computer 100. The controller 160 controls the image genera 
tor 110 and the image processor 140 in accordance with the 
current power mode. 
0083. The computer 100 may further include an image 
compressor 120 that receives the image generated by the 
image generator 110 and then compresses the received image. 
The image compressor 120 may be included in the image 
generator 110. 
0084. The electronic frame 200 includes a second trans 
mitting/receiving unit 210, an image expanding unit 220, a 
display unit 230, a backlight unit 240, a data storage unit 260, 
and a display controller 250 for controlling these constituent 
elements 210, 220, 230, 240, and 260. 
0085. The second transmitting/receiving unit 210 is pro 
vided with a USB port connected with a USB cable “C. 
I0086. The image expanding unit 220 expands the com 
pressed image received through the USB port of the first 
transmitting/receiving unit 130 in the computer 100 and dis 
plays the expanded image on the display unit 230. 
0087. The backlight unit 240 emits light for displaying the 
image received from the computer 100 on the display unit 
230. According to an exemplary embodiment of the present 
invention, the backlight unit 240 emits light, and may be 
replaced with a light emitting diode (LED) according to char 
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acteristics of the electronic frame 200. Therefore, the control 
ler 160 can control the amount of light emission by turning 
on/off the backlight unit 240 or the LED. 
0088. The electronic frame 200 further includes the data 
storage unit 260. The data storage unit 260 may store image 
data. When the electronic frame 200 is not connected with the 
computer 100, the display controller 250 reads image data 
from the data storage unit 260 and displays the image data on 
the display unit 230. 
I0089. The monitor 300 includes a microcomputer (not 
shown), a scaler (not shown), and a display panel (not shown). 
The display panel is a module on which an image is displayed, 
and includes, but is not limited to, a cathode ray tube (CRT) 
and a liquid crystal display (LCD). In addition, the monitor 
300 may be provided as a digital television. 
(0090. The computer 100 enters one of the plurality of 
power modes depending on how a user currently uses the 
computer 100. The controller 160 determines a power mode 
which the computer 100 enters, and performs a series of 
processes corresponding to the determined power mode. 
0091. The power mode can be classified as a normal mode, 
a standby mode, a Suspended mode, and an off mode, for 
example. 
0092. When the normal mode is determined by the con 
troller 160, the controller 160 reads image data from a storage 
unit (not shown). Such as an internal/external hard disk or an 
external memory, transmits the read image data to the image 
generator 110, and controls the image generator 110 to gen 
erate an image. In addition, the controller 160 may receive an 
air-wave broadcasting signal, a terrestrial digital multimedia 
broadcasting (DMB) signal, and a satellite DMB signal. The 
controller 160 may capture the received image signal, convert 
the captured image signal to image data, and store the image 
data in a storage unit. 
0093. That is, the controller 160 may transmit captured 
image data to the image generator 110 and may control the 
image generator 110 to generate an image corresponding to 
the image data. 
0094. According to an exemplary embodiment, the image 
signal may be generated as a typical image, like a photo. The 
image generator 110 generates an image and transmits the 
image to the electronic frame 200 through the USB port 130. 
The image transmitted to the electronic frame 200 may be a 
compressed image or a non-compressed image. 
0.095 Compression of the image is performed by the 
image compressor 120. Data transmitted to the electronic 
frame 200 may include, but is not limited to, an image signal, 
a first control signal, and a voice signal. When the computer 
100 transmits the voice signal, the computer 100 should 
include a voice generator (not shown) for transmitting the 
Voice signal. The Voice generator may be included in the 
image generator 110, for example. 
0096. The controller 160 transmits the first control signal 
to the electronic frame 200. According to an exemplary 
embodiment, the first control signal includes information 
regarding a current power mode. If the current power mode is 
set to the normal mode, then the information regarding the 
power mode indicates the normal mode. 
0097. When the current power mode is set to the normal 
mode, the controller 160 transmits a second control signal 
including a vertical synchronization signal and a horizontal 
synchronization signal. 
(0098. The display controller 250 of the electronic frame 
200 receives the image and the first control signal through the 
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USB port of the second transmitting/receiving unit 210 to 
which the USB cable a is connected. The display controller 
250 displays the image on the display unit 230. In addition, 
the display controller 250 turns on the backlight unit 240 
since the power mode information received through the first 
control signal indicates the normal mode. As such, the display 
unit 230 displays the received image. 
0099. The electronic frame 200 further includes the image 
expanding unit 220, and when the received image is a com 
pressed image, the display controller 250 controls the image 
expanding unit 220 to expand the compressed image and then 
displays the expanded image. According to an exemplary 
embodiment, the image expanding unit 220 may be included 
in the display controller 250. 
0100. The controller 160 of the computer 100 transmits at 
least one of image data, Voice data, the Vertical synchroniza 
tion signal, and the horizontal synchronization signal. The 
controller 160 controls the image processor 140 to process an 
image signal to transmit the image signal. In addition, the 
controller 160 may control a voice processor (not shown) for 
transmitting a voice signal. 
0101. The monitor 300 receives the at least one of the 
image signal, the Voice signal, the vertical synchronization 
signal, and the horizontal synchronization signal through the 
second transmitting/receiving unit 150. The microcomputer 
(not shown) provided inside the monitor 300 generates an 
image by changing the image signal according to character 
istics of the monitor 300 and then displays the generated 
image. After receiving the vertical synchronization signal and 
the horizontal synchronization signal, the monitor 300 does 
not perform any operation so as to save power. 
0102) When the power mode of the computer 100 is set to 
the standby mode by the controller 160, the controller 160 
reads image data from a storage unit (not shown) Such as an 
internal/external hard disk or an external memory, transmits 
the read image data to the image generator 110, and controls 
the image generator 110 to generate an image according to the 
image data. The image generated by the image generator 110 
can indicate that the current power mode is not the normal 
mode. In general, a black image indicates that a current power 
node is not the normal mode. Thus, the image generator 110 
may generate a black image and transmit the black image to 
the electronic frame 200 through the USB port 130. When the 
computer 100 transmits a voice signal to the electronic frame 
200, the computer 100 may further include a voice generator 
(not shown) for generating voice signals. 
0103. In addition, the controller 160 transmits a first con 

trol signal to the electronic frame 200 through the USB port of 
the first transmitting/receiving unit 130. According to an 
exemplary embodiment, the first control signal includes 
information indicating that the current power mode is the 
standby mode. 
0104. The display controller 250 of the electronic frame 
200 receives the black image and the first control signal 
through the USB port of the second transmitting/receiving 
unit 210. The display controller 250 displays the black image 
on the display unit 230, and determines the power mode 
included in the first control signal. The display controller 250 
turns off the backlight unit 240 or reduces brightness of the 
backlight unit 240 after determining that the power mode is 
set to the standby mode. Accordingly, power consumption of 
the backlight unit 240 of the electronic frame 200 can be 
reduced. 
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0105. In addition, the controller 160 transmits a second 
control signal including a vertical synchronization signal to 
the monitor 300 so as to inform that the current power mode 
is set to the standby mode. According to an exemplary 
embodiment, unlike the normal mode, the horizontal Syn 
chronization signal is not transmitted to the monitor 300. The 
controller 160 can control the image processor 140 and the 
Voice processor (not shown) to read image data or voice data 
stored in the storage unit provided inside the computer 100, to 
generate an image signal or a voice signal, and to transmit the 
image or Voice signal. However, when the current power 
mode is not set to the normal mode, the controller 160 trans 
mits only the second control signal to the monitor 300. 
0106 The monitor 300 receives a predetermined image 
signal, generates an image by changing the image signal 
according to the characteristics of the monitor 300, and dis 
plays the image. In addition, the monitor 300 may reduce 
power consumption needed for the horizontal synchroniza 
tion since it receives only the vertical synchronization signal. 
The amount of power consumption in the standby mode is 
less than in the normal mode and greater than the Suspended 
mode. 
0107. When the power mode of the computer 100 is set to 
the suspended mode, or is set to the off mode by the controller 
160, the controller 160 reads image data from the storage unit 
(not shown) such as the internal/external hard disk or the 
external memory, transmits the read image data to the image 
generator 110, and controls the image generator 110 to gen 
erate an image corresponding to the image data. According to 
an exemplary embodiment, the image generator 110 may 
generate a black image. In addition, the controller 160 trans 
mits a first control signal to the electronic frame 200 through 
the USB port of the first transmitting/receiving unit 130. 
According to one exemplary embodiment, the first control 
signal includes information indicating that the current power 
mode is set to the suspended mode or the off mode. 
0108. The display controller 250 of the electronic frame 
200 receives the black image and displays the black image on 
the display unit 230. The display controller 250 determines 
the power mode included in the first control signal and turns 
off the backlight unit 240 to block light emitted to the display 
unit 230 when the power mode is set to the suspended mode 
or the off mode. Therefore, the display controller 250 can 
reduce power consumption needed for light emission of the 
backlight unit 240 when the power mode is set to the sus 
pended mode or the off mode. 
0109. In addition, the controller 160 transmits a second 
control signal including the horizontal synchronization signal 
to the monitor 300 so as to indicate that the power mode is set 
to the Suspended mode. According to an exemplary embodi 
ment, the controller 160 may control the image processor 140 
and the Voice processor (not shown) to read the image data or 
Voice data stored in the storage unit provided in the computer 
100, generate an image signal or a voice signal, and transmit 
the image signal or the Voice signal. However, the controller 
160 transmits only the second control signal to the monitor 
300 when the power mode is not set to the normal mode. 
0110. The monitor 300 receives the second control signal, 
generates an image corresponding to the Suspended mode, 
and displays the generated image. The image displayed on the 
monitor 300 is the same as the image displayed on the elec 
tronic frame 200. 

0111. When the power mode is set to the off mode, the 
controller 160 transmits a second control signal to the moni 
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tor 300 so as to inform that the power mode is set to the off 
mode. According to an exemplary embodiment, the second 
control signal does not include either the horizontal synchro 
nization signal or the vertical synchronization signal. The 
controller 160 may control the image processor 140 and the 
Voice processor (not shown) to read the image data or Voice 
data stored in the storage unit provided in the computer 100, 
generate an image signal or a voice signal, and transmit the 
image signal or the Voice signal. When the current power 
mode is not set to the normal mode, the controller 160 trans 
mits only the second control signal to the monitor 300. 
0112 The monitor 300 receives the second control signal 
and determines that the current power mode is set to the off 
mode by determining the horizontal synchronization signal 
and the vertical synchronization signal are not included in the 
second control signal. The monitor 300 then generates a pre 
determined image corresponding to the offmode and displays 
the image. According to an exemplary embodiment, the pre 
determined image may be the black image. 
0113. Therefore, when the power mode is set to the sus 
pended mode, the monitor 300 can save power that would be 
consumed for the vertical synchronization signal, and when 
the power mode is set to the off mode, the monitor 300 can 
save power that would be consumed for the vertical and 
horizontal synchronization signals. 
0114. When the power mode of the computer 100 is set to 
a power mode other than the normal mode, an image dis 
played on the monitor 300 and an image displayed on the 
electronic frame 200 may be different from each other, but the 
two images may be the same. A user can determine a current 
power mode of the computer 100 through the images dis 
played on the electronic frame 200 and the monitor 300. 
0115. When the power mode of the computer 100 is set to 
the normal mode, the images displayed on the monitor 300 
and the electronic frame 200 may be the same, but generally, 
the two images are different from each other. 
0116 FIG. 5 is a flowchart showing a display method 
using an image processing apparatus having a plurality of 
power modes and a first display apparatus connected with the 
image processing apparatus, consistent with an exemplary 
embodiment of the present invention. 
0117. As shown in FIG. 5, the image processing apparatus 
generates an image corresponding to one of the plurality of 
power modes (S10). The image processing apparatus then 
transmits the generated image to the first display apparatus 
(S20). The first display apparatus receives and displays the 
generated image (S30). The image processing apparatus 
transmits a first control signal including information regard 
ing a current power mode to the first display apparatus (S40). 
The first display apparatus turns on/off a backlight unit based 
on the information regarding the current power mode (S50). A 
second display apparatus may also be connected to the image 
processing apparatus, and the second display apparatus 
receives a second control signal including information 
regarding the current power mode from the image processing 
apparatus, generates a predetermined image based on 
received information, and displays the predetermined image 
(S60). 
0118. According to an exemplary embodiment, the current 
power mode may be classified as at least one of a plurality of 
power modes according to a predetermined specification, and 
may include a DPMS power mode defined by the VESA. 
0119 The image processing apparatus and the first display 
apparatus transmit/receive at least one of the image and the 
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first control signal by using the USB transmission method. In 
addition, the voice signal can be transmitted by using the USB 
transmission method. 
0.120. The image processing apparatus can generate a 
compressed image, transmit the compressed image to the first 
display apparatus, expand the compressed image received 
from the image processing apparatus, and display the 
expanded image. 
0121 The image processing apparatus may be connected 
with the second display apparatus, and the second display 
apparatus may receive a second control signal including 
information regarding the power mode from the image pro 
cessing apparatus, generate a predetermined image based on 
the power mode information, and display the predetermined 
image. 
0.122 FIG. 6 is a flowchart showing a control method of an 
image processing apparatus connected with a first display 
apparatus and having at least one of a plurality of power 
modes, consistent with an exemplary embodiment of the 
present invention. 
I0123. As shown in FIG. 6, an image corresponding to one 
of the plurality of power modes is generated (S.110). The 
image is transmitted to the first display apparatus to be dis 
played on the first display apparatus (S120). In order to turn 
on/off a backlight unit provided in the first display apparatus, 
a first control signal including power mode information is 
transmitted to the first display apparatus (S130). The image 
processing apparatus may be further connected with a second 
display apparatus, and a second control signal is transmitted 
to the second display apparatus so that the second display 
apparatus generates an image based on the power mode and 
displays the image (S140). According to this exemplary 
embodiment, the second control signal includes at least one of 
a horizontal synchronization signal and a vertical synchroni 
Zation signal. 
0.124. The power mode may be classified as at least one of 
a plurality of power modes, and may include a DPMS power 
mode defined by the VESA. 
0.125. According to an exemplary embodiment, the control 
method may further include compressing an image and trans 
mitting the compressed image to the first display apparatus. 
I0126. At least one of the image and the first control signal 
is transmitted to and received from the first display apparatus 
by using the USB transmission method. In addition, voice 
data can be transmitted/received by using the USB transmis 
sion method. 
0127. The image processing apparatus may be connected 
with the second display apparatus, and a second control signal 
may be transmitted to the second display apparatus so that the 
second display apparatus can generate an image based on a 
power mode and display the image. According to an exem 
plary embodiment, the second control signal includes at least 
one of the horizontal synchronization signal and the Vertical 
synchronization signal. 
I0128 FIG. 7 is a flowchart showing a control method of a 
display apparatus which is connected with an image process 
ing apparatus having a plurality of power modes and includes 
a backlight unit that emits light for displaying an image 
received from the image processing apparatus. 
I0129. As shown in FIG. 7, an image corresponding to a 
power mode is received from the image processing apparatus 
(S210). Then, the received image is displayed (S220). A 
control signal including power mode information is received 
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from the image processing apparatus (S230). Finally, the 
backlight unit is turned on/off corresponding to the power 
mode information (S240). 
0130. According to an exemplary embodiment, the power 
mode can be classified as at least one of a plurality of power 
modes according to a predetermined specification, and the 
power mode may include a DPMS power mode defined by the 
VESA. 

0131. At least one of the image and the control signal is 
transmitted to and received from the image processing appa 
ratus by using the USB transmission method. In addition, 
voice data can be transmitted/received by using the USB 
transmission method. 
0132) The control method further includes determining 
whether the image received from the image processor is a 
compressed image, and expanding the image if it is com 
pressed. 
0133. The image processing apparatus may be provided 
not only as a computer but also as a personal digital assistant 
(PDA) or a cellular phone according to other exemplary 
embodiments of the present invention. In addition, the display 
apparatus is a pseudo display apparatus such as an electronic 
frame, and may include other apparatuses having an image 
display function similar to the display apparatus. A display 
module on which an image is displayed may also include, but 
is not limited to, an LCD, a PDP, and a CRT. 
0134. As described above, a display method using a dis 
play System, an image processing apparatus, and a display 
apparatus according to exemplary embodiments of the 
present invention enable controlling power consumption of a 
pseudo display apparatus in accordance with a plurality of 
power modes. 
0135 Although a few exemplary embodiments of the 
present invention have been shown and described, it will be 
appreciated by those skilled in the art that numerous changes 
or modifications may be made to these exemplary embodi 
ments without departing from the principles and spirit of the 
invention, the scope of which is defined in the appended 
claims and their equivalents. 

What is claimed is: 
1. A display system comprising: 
an imaging processing apparatus which generates an image 

in accordance with one power mode of a plurality of 
power modes; and 

a first display apparatus which receives the image from the 
image processing apparatus and displays the image. 

2. The display system of claim 1, wherein the power mode 
comprises a display power management signaling power 
mode defined by the Video Electronics Standards Associa 
tion. 

3. The display system of claim 2, wherein the first display 
apparatus comprises a light source unit that emits light for 
displaying the received image, 

wherein the image processing apparatus transmits a first 
control signal comprising information regarding the 
power mode, and 

wherein the first display apparatus further comprises a 
display controller which controls the light source unit in 
accordance with the first control signal received from the 
image processing apparatus. 

4. The display System of claim 1, wherein the image pro 
cessing apparatus transmits/receives at least one of the image 
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and a first control signal comprising information regarding 
the power mode, to/from the first display apparatus by using 
a universal serial bus. 

5. The display system of claim 4, wherein the image pro 
cessing apparatus generates a compressed image by com 
pressing the image, 

wherein the image processing apparatus transmits the com 
pressed image to the first display apparatus, and 

wherein the first display apparatus expands the compressed 
image received from the image processing apparatus and 
displays the expanded image. 

6. The display system of claim 5, further comprising a 
second display apparatus connected to the image processing 
apparatus. 

7. The display system of claim 1, wherein the first display 
apparatus comprises an electronic frame. 

8. The display system of claim 3, wherein the display 
controller controls the light Source unit inaccordance with the 
existence of a vertical synchronization signal and a horizontal 
synchronization signal. 

9. A display apparatus connected with an image processing 
apparatus having one power mode among a plurality of power 
modes, the display apparatus comprising: 

a receiving unit which receives an image and a control 
signal from the image processing apparatus by using a 
universal serial bus; 

a display unit which displays the image received by the 
receiving unit; 

a light source unit which emits light to the display unit for 
displaying the image; and 

a display controller which controls the light Source unit in 
accordance with information regarding the power mode, 
which is included in the control signal received from the 
image processing apparatus. 

10. The display apparatus of claim 7, wherein the power 
mode comprises a display power management signaling 
power mode defined by the Video Electronics Standards 
Association. 

11. The display apparatus of claim 8, further comprising an 
image expanding unit which receives a compressed image 
from the receiving unit and expands the compressed image, 

wherein the display controller controls the image expand 
ing unit to expand the compressed image and display the 
expanded image on the display unit. 

12. The display apparatus of claim 9, wherein the image 
processing apparatus is connected with a second display 
apparatus, and 

wherein an image displayed on the display unit comprises 
an image displayed on the second display apparatus. 

13. The display apparatus of claim 8, wherein the image 
processing apparatus is connected with a second display 
apparatus, and 

wherein an image displayed on the display unit comprises 
an image displayed on the second display apparatus. 

14. The display apparatus of claim 11, further comprising 
a data storage unit which stores data, 

wherein the display controller displays image data stored 
in the data storage unit on the display unit. 

15. The display apparatus of claim 10, further comprising 
a data storage unit which stores data, 

wherein the display controller displays image data stored 
in the data storage unit on the display unit. 

16. A method for controlling a display apparatus which is 
connected with an image processing apparatus having a plu 

Amazon.com, Inc. - Exhibit 1008 - Page 16



US 2008/O 122825 A1 

rality of power modes and comprises a light source unit which 
emits light to display an image received from the image 
processing apparatus, the method comprising: 

receiving an image corresponding to a power mode of the 
plurality of power modes from the image processing 
apparatus; 

displaying the received image: 
receiving a control signal which comprises information 

regarding the power mode from the image processing 
apparatus; and 

controlling the light Source unit in accordance with the 
power mode information. 
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17. The method of claim 14, wherein the power mode 
comprises a display power management signaling power 
mode defined by the Video Electronics Standards Associa 
tion. 

18. The method of claim 15, wherein at least one of the 
image and the control signal is received from the image pro 
cessing apparatus by using a universal serial bus transmission 
method. 

19. The method of claim 16, further comprising: 
determining whether the image received from the image 

processing apparatus is a compressed image; and 
expanding the image, if the received image is a compressed 

1mage. 
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