US 20020159645A1

a2 Patent Application Publication (o) Pub. No.: US 2002/0159645 A1l

a9 United States

Kobayashi et al.

43) Pub. Date: Oct. 31, 2002

(549) TRANSMISSION APPARATUS OF VIDEO

INFORMATION, TRANSMISSION SYSTEM

OF VIDEO INFORMATION AND

TRANSMISSION METHOD OF VIDEO

INFORMATION

(76) Inventors: Hisakazu Kobayashi, Akashi-shi (JP);
Takashi Masuno, Hirakata-shi (JP)

Correspondence Address:

AKIN, GUMP, STRAUSS, HAUER & FELD,
L.L.P.

ONE COMMERCE SQUARE

2005 MARKET STREET, SUITE 2200
PHILADELPHIA, PA 19103 (US)

@D
(22

Appl. No.: 09/845,837

Filed: Apr. 30, 2001
(30) Foreign Application Priority Data

Apr. 27, 2001 (IP) e 2001-132833

Publication Classification

(7) ABSTRACT

The present invention provides a transmission apparatus for
video information that allows wireless transmission of video
information at a low rate regardless of differences in OSs. A
transmission apparatus for video information according to
the present invention has:

an input part for inputting video information transmit-
ted by a central processing unit; a level information
generation part for generating level information of
each pixel on a screen based on the video informa-
tion; a memory part for storing level information of
each pixel of the entire region of the screen; a
comparison part for comparing level information
stored in the memory part with level information
outputted by the level information generation part
with respect to said pixel associated with the video
information and for outputting comparison informa-
tion; a region extraction part for extracting a region
that includes a pixel wherein the level information
stored in the memory part and the level information
based on the video information are different accord-
ing to the comparison information; a compression
part for compressing the information amount of the
level information of each pixel of the extracted
region of the screen; and a communication part for

(51)  Int. CL7 s H04B 1/66 transmitting position information of the region of the
(52) US. Cl e 382/243; 375/240.08 screen and the compressed level information.
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Fig. 3
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Fig. 8
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Fig. 9
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TRANSMISSION APPARATUS OF VIDEO
INFORMATION, TRANSMISSION SYSTEM OF
VIDEO INFORMATION AND TRANSMISSION

METHOD OF VIDEO INFORMATION

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a transmission
apparatus for video information, a transmission system for
video information and a transmission method for video
information.

[0002] The application field of computers is growing
wider in recent years. Under these conditions, a computer
which is divided into a part (referred to as “first terminal
apparatus”) which includes a CPU (central processing unit)
or the like, and a part (referred to as “second terminal
apparatus”) which includes a display part for the video (or
a display part and an input part) is in demand by the market.

[0003] FIG. 10 is a conceptual diagram of a computer
which has a first terminal apparatus and a second terminal
apparatus. In FIG. 10 the first terminal apparatus which
includes a CPU is denoted as 1001, the second terminal
apparatus which includes a display part and a pen input part
is denoted as 1002, a conventional PC (abbreviation of
personal computer which has a CPU and a display part) is
denoted as 1003, a docking station is denoted as 1004, a
keyboard is denoted as 1005 and a display part is denoted as
1006. The first terminal apparatus 1001 has a CPU 1011 and
a wireless communication part 1012. The second terminal
apparatus 1002 has a display and pen input part 1021 and a
wireless communication part 1023. The user can input an
instruction into a computer by touching the display and pen
input part 1021 with a pen 1022.

[0004] Video information generated in the CPU 1011 of
the first terminal apparatus 1001 is transmitted from the
wireless communication part 1012. The wireless communi-
cation part 1023 of the second terminal apparatus 1002
receives the video information and transmits it to the display
and pen input part 1021. The display and pen input part 1021
displays the inputted video information.

[0005] When the user inputs, with a pen 1022, an instruc-
tion to the computer by means of the display and pen input
part 1021 of the second terminal apparatus, this instruction
information is transmitted from the wireless communication
part 1023. This instruction information is inputted to the
wireless communication part 1012 of the first terminal
apparatus 1001 and is transmitted to the CPU 1011. The
CPU 1011 inputs the instruction information and processes
information according to the instruction information.

[0006] The user generally utilizes only the first terminal
apparatus 1001 and the second terminal apparatus 1002. The
user can move about freely while carrying the second
terminal apparatus 1002, which is light and has no connec-
tion lines.

[0007] The user can also construct and utilize a computer
system comprising the first terminal apparatus 1001, the
docking station 1004, the keyboard 1005 and the display part
1006 by connecting the docking station 1004 to the first
terminal apparatus 1001 and by connecting the keyboard
1005 and the display part 1006 to the docking station 1004.

[0008] The conventional PC 1003 can incorporate a wire-
less communication part 1031, which is an option. The video

Oct. 31, 2002

information generated by the CPU of the PC 1003 is
transmitted from the wireless communication part 1031. The
wireless communication part 1023 of the second terminal
apparatus 1002 receives the video information and transmits
it to the display and pen input part 1021. The display and pen
input part 1021 displays the inputted video information.

[0009] When the user inputs, with the pen 1022, an
instruction to the computer by means of the display and pen
input part 1021 of the second terminal apparatus, this
instruction information is transmitted from the wireless
communication part 1023. The wireless communication part
1031, which is incorporated in the conventional PC 1003,
inputs this instruction information and transmits it to the
CPU. The CPU of the conventional PC 1003 inputs the
instruction information and processes information according
to the instruction information.

[0010] In this manner, the user can utilize a conventional
PC as the first terminal apparatus 1001.

[0011] FIG. 11 is a block diagram of a conventional
computer which has a first terminal apparatus and a second
terminal apparatus (primarily shows a transmission appara-
tus for video information and a transmission system for
video information included in the computer). The conven-
tional computer of FIG. 11 includes a transmission appara-
tus for video information which transmits video information
from the first terminal apparatus to the second terminal
apparatus.

[0012] In FIG. 11, the first terminal apparatus is denoted
as 1101, the second terminal apparatus is denoted as 1102,
a display (display part) is denoted as 1003 and a wire for
connecting the first terminal apparatus 1101 with the second
terminal apparatus 1102 is denoted as 1104.

[0013] The first terminal apparatus 1101 has a CPU 1111,
a video graphics control part 1113, an LCD driving part 1115
(liquid crystal display driving part), a liquid crystal display
1116 and a communication board 1114. The description of a
ROM, a RAM or the like, which do not directly relate to the
present invention, is omitted though they are indispensable
to a computer.

[0014] The CPU 1111, the video graphics control part 1113
and the communication board 1114 are connected to each
other via a PCI bus 1112.

[0015] The video graphics control part 1113 has a CPU
1121, an input/output part 1122, a RAM 1123, a VRAM
1124, a write in/read out address register 1125, a read out
address register 1126, a clock generator 1127 and a parallel/
serial conversion part 1128.

[0016] The CPU 1121, the input/output part 1122, the
RAM 1123, the VRAM 1124, the write in/read out address
register 1125 and the like are connected to each other via an
internal bus 1129.

[0017] The CPU 1111 transmits an instruction described in
a software language (for example, DirectX (registered trade-
mark of Microsoft Corporation)) for changing the video to

the video graphics control part 1113 and the communication
board 1114 via the PCI bus 1112.

[0018] The input/output part 1122 of the video graphics
control part 1113 transmits the inputted instruction described
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in a software language for changing the video to the CPU
1121 via the internal bus 1129.

[0019] The CPU 1121 converts an instruction described in
a software language (program arranged on an Application
Programming Interface of OS of the computer) for changing
the video into level information (for example, information
concerning the value to which the value of any address of the
VRAM is changed) of each pixel at a hardware level by
utilizing a video information decoder 1141. The RAM 1123
is a scratch region at the time when level information of each
pixel is generated by utilizing the video information decoder
1141. The VRAM 1124 is a dual port RAM for video display
which has a port which can write in or read out by randomly
accessing an arbitrary address (an address is designated by
the write in/read out address register 1125) and a port which
can read out data of each address at a high rate and in a
constant order (an address is designated by the read out
address register 1126). The level information of each pixel
(level information of each of the sub-pixels RGB), attribute
data and the like are stored in the VRAM 1124.

[0020] The CPU 1121 and the like set an address in the
write in/read out address register 1125. Information is writ-
ten in to this address through the internal bus 1129 and
information is read out from this address through the internal
bus 1129.

[0021] The clock generator 1127 sets a read out address
register 1126. The set value of the address register 1126 is
generally incremented at an extremely high rate. The infor-
mation of the address designated by the address register
1126 is read out and forwarded to the parallel/serial con-
version part 1128. The parallel/serial conversion part 1128
converts the inputted information of each address (level
information of each pixel) into serial data, which are out-
putted.

[0022] The output signal of the parallel/serial conversion
part 1128 is transmitted to the LCD driving part 1115 and is
converted into an LCD (liquid crystal display) driving
signal. The LCD driving part 1115 drives the liquid crystal
display 1116. The liquid crystal display 1116 displays the
video.

[0023] In addition, the output signal of the parallel/serial
conversion part 1128 is transmitted to the external display
1103. The display 1103 displays the video.

[0024] The communication board 1114 receives an
instruction which is described in a software language for
changing the video (outputted by the CPU 1111) and which
is transmitted through the PCI bus 1112. The communication
board 1114 transmits the instruction described in a software
language for changing the video to the second terminal
apparatus 1102 through connection via the wire 1104.

[0025] The communication board 1131 of the second
terminal apparatus 1102 transmits the received instruction
described in a software language for changing the video to
a video graphics control part 1132. The video graphics
control parts 1132 and 1113 have the same configuration.
The video graphics control part 1132 generates display data
of each pixel based on the instruction described in a software
language for changing the video, and outputs them. A
display 1133 displays the video by driving each pixel in
accordance with the display data.
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[0026] FIG. 12 schematically shows the hierarchical
structure of a conventional computer which has the first
terminal apparatus 1101 and the second terminal apparatus
1102. The first terminal apparatus 1101 has a software layer
1203 which is the upper layer and a hardware layer 1204
which is the lower layer. The software layer 1203 has an
application program 1211, an OS (operating system) 1212,
and device drivers 1213 and 1214. The hardware layer 1204
has the video graphics control part 1113 (including the
VRAM 1124), the display 1103 and the communication
board 1114. The application program 1211 operates on the
OS 1212 while the device drivers 1213 and 1214 depend on
the OS 1212.

[0027] The video graphics control part 1113 is controlled
by the device driver 1213 while the communication board
1114 is controlled by the device driver 1214.

[0028] The second terminal apparatus 1102 has a software
layer 1205, which is upper layer, and a hardware layer 1206,
which is the lower layer. The software layer 1205 has device
drivers 1215, 1216 and 1217 which depend on the OS 1212
stored in the first terminal apparatus. The hardware layer
1206 has the communication board 1131, a pen input part
1231, the video graphics control part 1132 (including a
VRAM 1232) and the display 1133. The device drivers
1215, 1216 and 1217 communicate with the OS 1212
through the communication boards 1114 and 1131.

[0029] The video graphics control part 1132 is controlled
by the device driver 1217, the pen input part 1231 is
controlled by the device driver 1216 and the communication
board 1131 is controlled by the device driver 1215.

[0030] The user can input video information (arbitrary
information concerning video drawing) described in a soft-
ware language by using an application program 1211 (for
example, DirectX) located on the OS 1212. This information
for changing the video is transmitted to the OS 1212 (OS
1212 operates on the CPU 1111) through the APT 1221
(Application Programming Interface, which is included in
0OS). The OS 1212 transmits this video information to the
device driver 1213. The device driver 1213 generates level
information of each pixel based on this video information
and stores the level information of each pixel in the VRAM
1124. The level information of each pixel stored in the
VRAM 1124 is read out by a hardware circuit (clock
generation circuit 1127 or the like) and displayed on the
display 1103.

[0031] In addition, the OS 1212 transmits the inputted
video information to the device driver 1217 of the second
terminal apparatus through the communication boards 1114
and 1131. The device driver 1217 generates level informa-
tion of each pixel based on this video information and stores
the level information of each pixel in the VRAM 1232. The
level information of each pixel stored in the VRAM 1232 is
read out by a hardware circuit (clock generation circuit or
the like) and is displayed on the display 1133.

[0032] The user can input an instruction (assumed to be a
video change instruction) to the computer from the pen input
part 1231 of the hardware layer 1206. The video change
instruction inputted by the user is converted into information
(video change instruction information) in the software by the
device driver 1216. The video change instruction informa-
tion is transmitted to the OS 1212 through the communica-
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tion boards 1131 and 1114. The OS 1212 transmits this video
change instruction information to the application program
1211 through the API 1221. The application program 1211
generates new video information according to this video
change instruction information.

[0033] In the following, by carrying out the above
described process, the video graphics control parts 1113 and
1132 output level information of each pixel which are newly
generated, respectively.

[0034] In the conventional computer which has the first
terminal apparatus and the second terminal apparatus, how-
ever, the exchange of information between the first terminal
apparatus and the second terminal apparatus is carried out by
a video change instruction described in a software language.
Therefore, transmission and reception of data cannot carried
out between the first terminal apparatus and the second
terminal apparatus wherein different OSs are installed.

[0035] Forexample, in FIG. 12, in the case that the device
drivers 1215, 1216 and 1217 installed in the second terminal
apparatus 1102 depend on an OS which is different from the
OS 1212 installed in the first terminal apparatus 1101, the
device driver 1217 does not respond to the inputted video
information even when the video information is transmitted
from the first terminal apparatus to the second terminal
apparatus.

[0036] In particular, the user who has a plurality of first
terminal apparatus in which different OSs are installed must
precisely select the combination between the first terminal
apparatus wherein the first OS is installed and the second
terminal apparatus which depends on the first OS as well as
the combination between the first terminal apparatus
wherein the second OS is installed and the second terminal
apparatus which depends on the second OS for use and,
therefore, mistakes can easily occur. For example, in the
case that that the user goes out carrying the first terminal
apparatus wherein the first OS is installed and the second
terminal apparatus which depends on the second OS those
apparatus, they cannot be used afer all. Therefore, the user
who has a plurality of first terminal apparatus in which
different OSs are installed requires a data forwarding system
between the first terminal apparatus and the second terminal
apparatus which is independent of differences in OSs.

[0037] There is also the idea of transmitting the output
signal of the parallel/serial conversion part 1128 to the
second terminal apparatus 1102 without change. However,
in the case, for example, that a full color display of 8 bits
each for RGB is shown on the screen of UXGA (1600x1200
pixels), the output signal of the parallel/serial conversion
part 1128 exceeds 46 Mbps. It is extremely difficult to
transmit data at such a high rate in a wireless manner.

[0038] The present invention has the purpose of providing
a transmission apparatus for video information, a transmis-
sion system for video information and a transmission
method for video information which make possible a wire-
less transmission of video information at a low rate regard-
less of differences in OSs.

Oct. 31, 2002

SUMMARY OF THE INVENTION

[0039] The present invention has the following configu-
rations in order to solve the above described problem.

[0040] The invention according to Claim 1 is a transmis-
sion apparatus for video information characterized by hav-
ing:

[0041] an input part for inputting video information
transmitted by a central processing unit; a level
information generation part for generating level
information of each pixel on a screen based on, at
least, said video information; a memory part for
storing level information of each pixel of the entire
region of the screen; a comparison part for compar-
ing level information stored in said memory part
with level information outputted by said level infor-
mation generation part with respect to said pixel
associated with said video information and for out-
putting comparison information; a region extraction
part for extracting a region that includes a pixel
wherein the level information stored in said memory
part and the level information based on said video
information are different according to said compari-
son information; a compression part for compressing
the information amount of the level information of
each pixel of said extracted region of the screen; and
a communication part for transmitting position infor-
mation of said region of the screen and said com-
pressed level information.

[0042] The invention according to Claim 2 is a transmis-
sion apparatus for video information characterized by hav-
ing: an input part for inputting video information transmitted
by a central processing unit; a level information generation
part for generating level information of each pixel on a
screen based on, at least, said video information; a memory
part for storing level information of each pixel of the entire
region of the screen; a comparison part for comparing level
information stored in said memory part with level informa-
tion outputted by said level information generation part with
respect to said pixel associated with said video information
and for outputting comparison information; a region extrac-
tion part for extracting a region that includes a pixel wherein
the level information stored in said memory part and the
level information based on said video information are dif-
ferent according to said comparison information; an update
region level information generation part for generating dif-
ferential information between the level information stored in
said memory part and the level information outputted by
said level information generation part with respect to each
pixel of said extracted region of the screen; a compression
part for compressing the information amount of said differ-
ential information; and a communication part for transmit-
ting position information of said region of the screen and
said compressed differential information. The invention
according to Claim 3 is a transmission apparatus for video
information according to Claim 1 or 2 characterized in that
said communication part is a wireless communication part.

[0043] The invention according to Claim 4 is a transmis-
sion apparatus for video information according to Claim 1 or
2 further characterized in that: said update region level
information generation part outputs level information of
each pixel of the entire region of the screen at least once or
more for a constant period of time; said compression part
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compresses the information amount of the level information
of said entire region of the screen; and said communication
part transmits identification information for identifying said
compressed level information of the entire region of the
screen from said compressed level information of the region
of the screen or said compressed differential information, as
well as said compressed level information of the entire
region of the screen.

[0044] The invention according to Claim 5 is a transmis-
sion system for video information characterized by having:
a first terminal apparatus that includes a central processing
unit and a transmission apparatus for video information
according to Claim 1; and a second terminal apparatus,
wherein said second terminal apparatus has: a communica-
tion part for receiving said position information of the region
of the screen and said compressed level information; an
expansion part for expanding said compressed level infor-
mation and for outputting level information of each pixel of
the extracted region of the screen; a memory part for storing
level information of each pixel of the entire region of the
screen and for storing the level information of each pixel
outputted by said expansion part according to said position
information of the region of the screen; and a display part for
displaying a screen according to level information of each
pixel stored in said memory part.

[0045] The invention according to Claim 6 is a transmis-
sion system for video information characterized by having:
a first terminal apparatus that includes a central processing
unit and a transmission apparatus for video information
according to Claim 2; and a second terminal apparatus,
wherein said second terminal apparatus has: a communica-
tion part for receiving said position information of the region
of the screen and said compressed differential information;
an expansion part for expanding said compressed differential
information and for generating differential information of
each pixel of the extracted region of the screen; a memory
part for storing the level information of each pixel of the
entire region of the screen and for storing the level infor-
mation of each pixel generated by the level information
generation part according to position information of said
region of the screen; said level information generation part
for generating the level information of each pixel based on
the differential information of each pixel generated by said
expansion part and level information of each pixel stored in
said memory part; and a display part for displaying a screen
according to the level information of each pixel stored in
said memory part.

[0046] The invention according to Claim 7 is a transmis-
sion system for video information according to Claim 5 or
6 characterized in that said communication parts of said first
terminal apparatus and said second terminal apparatus are
wireless communication parts, respectively.

[0047] The invention according to Claim 8 is a transmis-
sion method for video information characterized by having:
an input step for inputting video information transmitted by
a central processing unit; a level information generation step
for generating the level information of each pixel on a screen
based on, at least, said video information; a comparison step
for comparing level information stored in a memory part
with level information generated in said level information
generation step in respect to said pixel associated with said
video information and for generating comparison informa-
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tion; a region extraction step for extracting a region that
includes a pixel wherein the level information stored in said
memory part and the level information based on said video
information are different according to said comparison infor-
mation; a compression step for compressing the information
amount of the level information of each pixel of said
extracted region of the screen; and a communication step for
transmitting position information of said region of the screen
and said compressed level information.

[0048] The invention according to Claim 9 is a transmis-
sion method for video information characterized by having:
an input step for inputting video information transmitted by
a central processing unit; a level information generation step
for generating level information of each pixel on the screen
based on, at least, said video information; a comparison step
for comparing the level information stored in a memory part
with the level information generated in said level informa-
tion generation step with respect to said pixel associated
with said video information and for generating comparison
information; a region extraction step for extracting a region
which includes a pixel wherein the level information stored
in said memory and the level information based on said
video information are different according to said comparison
information; an update region level information generation
step for generating differential information between the level
information stored in said memory part and the level infor-
mation generated in said level information generation step
with respect to each pixel of said extracted region of the
screen; a compression step for compressing the information
amount of said differential information; and a communica-
tion step for transmitting position information of said region
of the screen and said compressed differential information.

[0049] The invention according to Claim 10 is a transmis-
sion method for video information according to Claim 8 or
9 characterized in that a wireless communication is carried
out in said communication step.

[0050] The invention according to Claim 11 is a transmis-
sion method for video information according to Claim 8 or
9 characterized by further having: an entire region level
information generation step for reading out the level infor-
mation of each pixel of the entire region of the screen from
said memory part with a frequency of, at least, once or more
in a constant period of time; an entire region level informa-
tion compression step for compressing the information
amount of the level information of the entire region of the
screen; and an entire region level information transmission
step for transmitting identification information for identify-
ing said compressed level information of the entire region of
the screen from said compressed level information of the
region of the screen or said compressed differential infor-
mation, as well as said compressed level information of the
entire region of the screen.

[0051] The invention according to Claim 12 is a transmis-
sion method for video information characterized by having:
each step of the transmission method for video information
according to Claim 8; a communication step for receiving
position information of said region of the screen and said
compressed level information; an expansion step for
expanding said compressed level information and for out-
putting the level information of each pixel of the extracted
region of the screen; a memory step for storing the level
information of each pixel generated in the expansion step
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according to the position information of said region of the
screen; and a display step for displaying a screen according
to the level information of each pixel stored in said memory
part.

[0052] The invention according to Claim 13 is a transmis-
sion method for video information characterized by having:
each step of the transmission method for video information
according to Claim 9; a reception step for receiving position
information of said region of the screen and said compressed
differential information; an expansion step for expanding
said compressed differential information and for generating
differential information of each pixel of the extracted region
of the screen; a level information generation step for gen-
erating the level information of each pixel based on the
differential information of each pixel generated in said
expansion step and the level information of each pixel stored
in the memory part; a memory step for storing the level
information of each pixel generated in said level information
generation step in said memory part according to the posi-
tion information of said region of the screen; and a display
step for displaying a screen according to the level informa-
tion of each pixel stored in said memory part.

[0053] The invention according to Claim 14 is a transmis-
sion method for video information according to Claim 12 or
13 characterized in that said transmission step and said
reception step are carried out by means of a wireless
communication.

[0054] According to the present invention, all of the video
information is not transmitted but, rather, only information
of the part where video data have changed is transmitted. In
addition, by utilizing differential information of data (dif-
ference between previous data and current data), the amount
of the transmitted information can be further reduced.

[0055] The present invention has the effect that a trans-
mission apparatus for video information, a transmission
system for video information and a transmission method for
video information that make the transmission (particularly
transmission by means of wireless communication) of video
information at a low bit rate possible regardless of differ-
ences in OSs can be implemented.

[0056] Though the new characteristics of the invention are
nothing other than what are specifically described in the
attached claims, the present invention will be better under-
stood and appreciated, concerning both the configuration
and contents, with reference to the detailed description
below which is to be understood in conjunction with the
drawings, together with other purposes and characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] FIG. 1 is a block diagram of the first terminal
apparatus in the computer of Embodiment 1;

[0058] FIG. 2 is a block diagram of the second terminal
apparatus in the computer of Embodiment 1;

[0059] FIG. 3 is a flow chart at the transmission end of the
transmission method for video information of Embodiment
13

[0060] FIG. 4 is a flow chart at the reception end of the
transmission method for video information of Embodiment
1
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[0061] FIG. 5 is a diagram schematically showing the
hierarchical structure of the computer of an embodiment that
has the first terminal apparatus and the second terminal
apparatus,

[0062] FIG. 6 is a block diagram of the first terminal
apparatus in the computer of Embodiment 2;

[0063] FIG. 7 is a block diagram of the second terminal
apparatus in the computer of Embodiment 2;

[0064] FIG. 8 is a flow chart at the transmission end of the
transmission method for video information of Embodiment
2;

[0065] FIG. 9 is a flow chart at the reception end of the
transmission method for video information of Embodiment
2;

[0066] FIG. 10 is a conceptual diagram of a computer that
has the first terminal apparatus and the second terminal
apparatus,

[0067] FIG. 11 is a block diagram of a conventional
computer that has the first terminal apparatus and the second
terminal apparatus; and

[0068] FIG. 12 is a diagram schematically showing the
hierarchical structure of a conventional computer which has
the first terminal apparatus and the second terminal appara-
tus.

[0069] It should be taken into consideration that part or the
entirety of the drawings are presented in a schematic expres-
sion for the purpose of illustration and they do not neces-
sarily faithfully depict the actual comparative dimensions or
locations of the elements shown therein.

DETAILED DESCRIPTION OF THE
INVENTION

[0070] In the following, embodiments which concretely
show the best mode for carrying out the present invention
are described together with the drawings.

[0071] <<Embodiment 1>>

[0072] Inreference to FIGS. 1 to 5 and 10, a transmission
apparatus for video information, a transmission system for
video information and a transmission method for video
information of Embodiment 1 are described.

[0073] FIG. 10 is a conceptual diagram of a computer
which has a first terminal apparatus and a second terminal
apparatus. FIG. 10 is already described in the prior art. FIG.
10 shows one example of a conceptual diagram of a com-
puter that has the first terminal apparatus and the second
terminal apparatus in order to facilitate the understanding of
the present invention and the object of the application of the
present invention is not limited to a computer that has the
configuration of FIG. 10.

[0074] <Description of Transmission Apparatus for Video
Information and Transmission System for Video Informa-
tion>

[0075] In reference to FIGS. 1 and 2, the configurations
of a transmission apparatus for video information and a
transmission system for video information included in the
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computer of Embodiment 1 of the present invention which
has the first terminal apparatus and the second terminal
apparatus are described.

[0076] FIG. 1 is a block diagram of the first terminal
apparatus 101 in the computer of Embodiment 1 of the
present invention which has the first terminal apparatus and
the second terminal apparatus (primarily showing the trans-
mission apparatus for video information and the transmis-
sion system for video information included in the computer).

[0077] In FIG. 1, the first terminal apparatus 101 has a
CPU 111, a video graphics control part 113, a wireless
communication part 114 and an input/output part 115. An
external display 116 can be connected to the first terminal
apparatus 101.

[0078] 1In FIG. 1, the descriptions of a ROM, a RAM, and
the like, which do not directly relate to the present invention,
are omitted though they are indispensable to a computer.

[0079] The CPU 111, the video graphics control part 113
and the input/output part 115 are connected to each other via
the PCI bus 112.

[0080] The video graphics control part 113 has a CPU 121,
an input/output part 122, a first VRAM 124, a write in/read
out address register 125, a read out address register 126, a
clock generator 127, a second VRAM 128, and a parallel/
serial conversion parts 129 and 130.

[0081] The CPU 121, the input/output part 122, the first
VRAM 124, the write in/read out address register 125, the
second VRAM 128 and the like are connected to each other
via an internal bus 123.

[0082] The CPU 121 has a video information decoder 151,
an update region extraction part 152 and a data compression
part 153. The video information decoder 151 or the like is a
execution program of the software.

[0083] The CPU 111 transmits video change instructions,
described in a software language (for example, DirectX) to
the video graphics control part 113 via the PCI bus 112.

[0084] The input/output part 122 of the video graphics
control part 113 transmits the inputted video change instruc-
tions described in a software language to the CPU 121 via
the internal bus 123. The input/output part 122 is included as
the input part according to the claims.

[0085] The CPU 121 converts the video change instruc-
tions (video information) described in a software language
(program arranged on the Application Programming Inter-
face of the OS of the computer) into the level information of
each pixel (for example, information concerning the value to
which video data of any address (pixel) of the first VRAM
are converted) at the hardware level by utilizing the video
information decoder 151.

[0086] The second VRAM 128 temporarily stores level
information (referred to as “video data™) or the like of each
pixel generated by the CPU 121 through the utilization of the
video information decoder 151, the update region extraction
part 152 and the data compression part 153. The second
VRAM 128 is a dual port RAM for video display that has a
port which can randomly access an arbitrary address and
which can write in or read out (addresses designated by the
write in/read out address register (not shown)) and a port
which can read out the data of each address of an arbitrary
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region at a high rate and in a constant order (addresses
designated by the read out address register (not shown)).

[0087] The first VRAM 124 is a dual port RAM for video
display that has a port which can randomly access an
arbitrary address and which can write in or read out
(addresses designated by the write in/read out address reg-
ister 125) and a port which can read out the data of each
address at a high rate and in a constant order (addresses
designated by the read out address register 126). The level
information of each pixel of the entire screen (level infor-
mation of each of the sub-pixels RGB), attribute data and the
like are stored in the first VRAM 124. The first VRAM 124
is included as a memory part according to the claims.

[0088] The second VRAM 128 forms a part of the first
VRAM 124 in many video graphics control parts. In this
case, the VRAM has a display area and a non-display area,
and the display area corresponds to the first VRAM 124 of
FIG. 1 while the non-display area corresponds to the second
VRAM 128 of FIG. 1.

[0089] The video information decoder 151 of the CPU 121
stores the video information 141 described in a software
language in the second VRAM 128. The video information
decoder 151 decodes the video information 141 and gener-
ates new video data (level information of each pixel) 142.
The new video data 142 are the data concretely showing new
pixel data (level information) for each pixel (address) at the
hardware level. The new video data 142 are the data of the
pixels of a region which includes pixels associated with the
video information 141. The video information decoder 151
is included as the level information generation part accord-
ing to the claims.

[0090] Next, the update region extraction part 152 of the
CPU 121 is started up. The update region extraction part 152
reads out the current data of each pixel that are in the same
region as the region related to the new video data 142 from
the first VRAM 124 and then stores them in the second
VRAM 128 (current video data 143). The current video data
143 are the data concretely showing the current pixel data
(level information) for each pixel (address) at the hardware
level.

[0091] Next, the update region extraction part 152 sub-
tracts the current level information from the new level
information for each pixel so as to generate differential
information for each pixel (differential data 144). The dif-
ferential data 144 are the data concretely showing differen-
tial data for each pixel (address) at the hardware level. The
differential data 144 are referred to as inter-frame data so as
to be distinguished from the intra-frame data (frame data)
which will be described later. The update region extraction
part 152 is included as the update region level information
generation part according to the claims.

[0092] Next, the update region extraction part 152 extracts
a region including a pixel whose differential data 144 is not
0. The update region extraction part 152 is also included as
the comparison part and as the region extraction part accord-
ing to the claims. For example, in the case that the new video
data 142 and the current video data 143 are the same when
it is judged with respect to a particular pixel, the video data
of this pixel need not be transmitted to the second terminal
apparatus. The update region extraction part 152 extracts an
arbitrary region including a pixel whose differential data are
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not 0. It is preferable for the extracted region to have a shape
that can be defined by a small amount of address informa-
tion. For example, the update region extraction part 152
extracts a minimum rectangular region including a pixel
whose differential data 144 are not 0.

[0093] Next, the data compression part 153 of the CPU
121 is started up. The data compression part 153 compresses
the information amount of the differential data of each pixel
in the region extracted by the update region extraction part
152. The data compression part 153 is included as the
compression part according to the claims. Next, the data
compression part 153 generates multiplex data 146 by
multiplexing the compressed data and an address which
defines the extracted region. The address which defines the
extracted region is, for example, an address at the upper left
corner and an address at the lower right corner of the
rectangular region (expressed as a region on the screen).

[0094] Next, the CPU 121 sets an address in the write
in/read out address register 125 so as to write the new video
data 142 into an appropriate region of the first VRAM 124.

[0095] The clock generator 127 sets the read out address
register 126. Generally, the set value of the address register
126 is incremented at an extremely high rate. The video data
of the address designated by the address register 126 (video
data stored in the first VRAM 124) are read out and
transferred to the parallel/serial conversion part 129. The
parallel/serial conversion part 129 converts the inputted
video data of each address into serial data, which are
outputted.

[0096] The output signal of the parallel/serial conversion
part 129 is transmitted to the external display 116. The
display 116 displays the video based on serial data (level
information of each pixel).

[0097] The CPU 121 sets the region of the second VRAM
128, wherein the multiplex data 146 are stored, in the read
out address register of the second VRAM 128. The read out
address register of the second VRAM 128 inputs a clock of
the clock generator 127 and increments the read out address
within the set region. The multiplex data 146 are read out at
a high rate from the second VRAM 128.

[0098] The read out multiplex data 146 are inputted to the
parallel/serial conversion part 130.

[0099] The parallel/serial conversion part 130 inputs the
multiplex data 146 and converts them into a serial signal so
as to be outputted.

[0100] The wireless communication part 114 inputs the
output signal of the parallel/serial conversion part 130 and
transmits it in a wireless manner. The wireless communica-
tion part 114 is included as the communication part accord-
ing to the claims.

[0101] Incomparison with the transmission of the entirety
of the data of each pixel of the entire screen stored in the first
VRAM 124 without change, the information amount trans-
mitted in a wireless manner in the transmission system for
video information of Embodiment 1 is far smaller. Accord-
ingly, the transmission of video information in a wireless
manner becomes possible.

[0102] The wireless communication part 114 receives the
information transmitted from the second terminal apparatus
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(instructions or the like by means of pen input), which is
transmitted to the input/output part 115. The input/output
part 115 transmits the information, which has been trans-
mitted from the second terminal apparatus, to the CPU 111
through the PCI bus 112.

[0103] The CPU 121 starts up a forwarding mode of frame
data at constant intervals of time. In the forwarding mode of
the frame data, the level information of each pixel of the
entire screen recorded in the first VRAM 124 is forwarded
to the second VRAM 128 (frame data 145). The frame data
145 are the data concretely showing the pixel data (level
information) for each pixel (address) of the entire screen at
the hardware level. The frame data 145 are referred to as
intra-frame data in order to be distinguished from the
differential data 144.

[0104] The data compression part 153 of the CPU 121
compresses the information amount of the frame data 145.
The data compression part 153 of the CPU 121 multiplexes
the compressed data and the identification information
which shows the transmission of the frame data so as to
generate multiplex data 146. The multiplex data 146 are
converted into serial data by the parallel/serial conversion
part 130 and are transmitted from the wireless communica-
tion part 114.

[0105] FIG. 2 is a block diagram of the second terminal
apparatus 102 in the computer of Embodiment 1 of the
present invention which has the first terminal apparatus and
the second terminal apparatus (primarily showing a trans-
mission apparatus for video information and a transmission
system for video information included in the computer).

[0106] In FIG. 2, the second terminal apparatus 102 has a
wireless communication part 201, a video graphics control
part 202, a display 203 (display part) and a pen input part
204.

[0107] The video graphics control part 202 has a CPU 211,
a serial/parallel conversion part 212, a write in/read out
address register 213, a VRAM 214, a read out address
register 215, a clock generator 216 and a RAM 217.

[0108] The wireless communication part 201, the video
graphics control part 202 (the CPU 211, the serial/parallel
conversion part 212, the write in/read out address register
213, the VRAM 214 and the RAM 217) and the pen input
part 204 are connected to each other via the internal bus 205.

[0109] The display 203 has a pixel driving part 231, a
display line control part 232 and a display screen 233 that
includes a large number of pixels.

[0110] The CPU 211 has a data expansion part 241 and a
video data generation part 242. The data expansion part 241
or the like are the execution programs of the software.

[0111] The wireless communication part 201 receives the
serial signal transmitted by the wireless communication part
114 of the first terminal apparatus 101. The wireless com-
munication part 201 is included as the communication part
according to the claims. The serial/parallel conversion part
212 converts the serial signal received by the wireless
communication part 201 into a parallel signal, which is then
outputted.

[0112] The CPU 211 stores the output signal of the serial/
parallel conversion part 212 in the RAM 217 (multiplex data
146).
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[0113] The data expansion part 241 of the CPU 211 is
started up. The data expansion part 241 separates the mul-
tiplex data 146 into address information and compressed
data, and expands the compressed data so as to generate the
differential data 222 (in the case that the differential data are
transmitted). The data expansion part 241 is included as the
expansion part according to the claims.

[0114] Next, the video data generation part 242 of the CPU
211 is started up. The video data generation part 242 reads
out the current video data (level information) 223 of each
pixel in the region to which the differential data is transmit-
ted from the VRAM 214 and then stores them in the RAM
217. The video data generation part 242 adds the differential
data and the current video data for each pixel so as to
generate new video data 224. The video data generation part
242 is included as the level information generation part
according to the claims.

[0115] The video data generation part 242 stores the new
video data 224 in an appropriate region (region defined by
address information included in the multiplex data 146) of
the VRAM 214.

[0116] The VRAM 214 is a dual port RAM which has a
configuration similar to that of the first VRAM 124. The
VRAM 214 is included as the memory part according to the
claims.

[0117] The clock generator 216 sets the read out address
register 215. Generally, the set value of the address register
215 is incremented at an extremely high rate. Information
(information stored in the VRAM 214) of the address
designated by the read out address register 215 is read out
and is transferred to the pixel driving part 231 of the display
203. When data (level information of each pixel) for one row
are accumulated in the pixel driving part 231, the pixels of
the row designated by the display line control part 232 are
displayed. The display line control part 232 inputs a clock
outputted by the clock generation part 216 so as to operates.
By sequentially displaying pixels in each line, the display
screen 233 displays the video information as the whole.

[0118] The display 203 is included as the display part
according to the claims.

[0119] In the case that the transmitted multiplex data 146
are frame data (video data for one entire frame), the data
expansion part 241 recognizes that the multiplex data 146
include the frame data based on the identification informa-
tion included in the multiplex data 146. The data expansion
part 241 separates the compressed data from the multiplex
data 146 and generates frame data 227 by expanding the
compressed data. The video data generation part 242 stores
the frame data 227 in the VRAM 214.

[0120] The first terminal apparatus 101 can also transmit
video information described in a software language to the
second terminal apparatus 102. The CPU 211 of the second
terminal apparatus 102 stores the inputted video information
225 in the RAM 217. The video information decoder (not
shown) of the CPU 211 is started up and generates new
video data 226 (level information of each pixel) by decoding
the video information 225. The CPU 211 stores the gener-
ated new video data 226 in an appropriate region of the
VRAM 214.

[0121] The user can input instructions to the computer
through the pen input part 204 provided on the display. The
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CPU 211 transmits the inputted instructions from the pen
input part 204 to the wireless communication part 201. The
wireless communication part 201 transmits the inputted
instructions.

[0122] <Description of Transmission Method for Video
Information>

[0123] In reference to FIGS. 3 and 4, the transmission
method for video information of Embodiment 1 is described.

[0124] FIG. 3 is a flow chart of the transmission end (first
terminal apparatus 101) of the transmission method for
video information which uses the transmission apparatus or
the transmission system of Embodiment 1.

[0125] First, the video graphics control part 113 inputs the
video information 141 which is generated by the CPU 111
and which is written in a software language (Step 301).
Next, the video graphics control part 113 inputs the video
information 141 into the second VRAM 128 (Step 302).
Next, the video information decoder 151 decodes the input-
ted video information 141 and generates new video data
(level information of each pixel) (Step 303).

[0126] Next, the update region extraction part 152 reads
out the current video data 143 from the first VRAM 124 and
stores them in the second VRAM 128 (Step 304).

[0127] Next, the update region extraction part 152 sub-
tracts the current video data from the new video data for
each pixel and generates differential data 144 (Step 305).

[0128] Next, the update region extraction part 152 writes
the new video data 142 into an appropriate region (address
corresponding to each pixel of the new video data) of the
first VRAM (Step 306).

[0129] Next, it is checked whether an intra-frame data
transmission request, which occurs at constant intervals of
time, has occurred or not (Step 307). In the case that an
intra-frame data transmission request has occurred, the pro-
cedure proceeds to Step 310 and in the case that an intra-
frame data transmission request has not occurred, the pro-
cedure proceeds to Step 308.

[0130] In Step 308 the differential data (included in the
differential data 144) of the region (for example, rectangular
region), which includes a pixel of which the differential data
are not 0, are extracted and the information amount thereof
is compressed. Next, in Step 309, the compressed data and
the address information of the extracted region are multi-
plexed so as to generate multiplex data 146. The multiplex
data (including compressed differential data) are transmitted
in a wireless manner (Step 309). The procedure is, thus,
completed.

[0131] In Step 307, in the case that there is an intra-frame
data transmission request, Steps 310 to 312 are carried out.

[0132] 1In Step 310, level information (frame data 145) of
each pixel for the entirety of the screen is read out from the
first VRAM 124, which is stored in the second VRAM 128.

[0133] Next, in Step 311, the information amount of the
frame data 145 is compressed.

[0134] Next, in Step 312, the compressed frame data and
identification information, which indicates that these com-
pressed data are frame data, are multiplexed so as to
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generate multiplex data 146. The multiplex data 146 (includ-
ing the compressed frame data) are transmitted in a wireless
manner.

[0135] FIG. 4 is a flow chart of the reception end (second
terminal apparatus 102) of the transmission method for
video information which uses the transmission apparatus or
the transmission system of Embodiment 1.

[0136] First, in Step 401, the wireless reception part 201 of
the second terminal apparatus 102 receives the multiplex
data 146 which include the compressed video data.

[0137] The CPU 211 stores the multiplex data 146 (includ-
ing the compressed data) in the RAM 217 (Step 402).

[0138] Next, the multiplex data are separated into address
information and compressed data.

[0139] Whether or not the multiplex data include identi-
fication information which indicates that the compressed
data are intra-frame data is checked (Step 403). In the case
that the identification information which indicates that the
compressed data are intra-frame data is included, the pro-
cedure proceeds to Step 408 and in the case that the
identification information which indicates that the com-
pressed data are intra-frame data is not included, the pro-
cedure proceeds to Step 404.

[0140] Inthe case that the compressed data are differential
data, Steps 404 to 407 are carried out. In Step 404 the data
expansion part 241 of the CPU 211 expands the compressed
data and generates the expanded differential data 222.

[0141] Next, the video data generation part 242 of the
CPU 211 reads out the current video data from the VRAM
214, which are then stored in the RAM 217 (current video
data 223) (Step 405). Next, the video data generation part
242 adds the current video data to the differential data for
each pixel so as to generate new video data 224 (Step 406).
Next, the video data generation part 242 stores the new
video data 224 in the VRAM 214 (Step 407). Video data of
each pixel are read out from the VRAM 214 and are then
displayed on the display 203.

[0142] Inthe case that the compressed data are intra-frame
data, Steps 408 to 409 are carried out. In Step 408, the data
expansion part 241 of the CPU 211 expands the compressed
data and generates the expanded frame data 227. Next, the
video data generation part 242 stores the frame data 227 in
the VRAM 214 (Step 409). Video data of each pixel are read
out from the VRAM 214 and are then displayed on the
display 203.

[0143] FIG. 5 schematically shows the hierarchical struc-
ture of the computer of Embodiment 1 which has the first

terminal apparatus 101 and the second terminal apparatus
102.

[0144] The first terminal apparatus 101 has a software
layer 503 which is the upper layer and a hardware layer 504
which is the lower layer. The software layer 503 has an
application program 511, an OS (Operating System) 512,
and device drivers 513 and 514. The hardware layer 504 has
a video graphics control part 113 (including VRAMs 124
and 128), a display 116 and a wireless communication part
114. The application program 511 operates on the OS 512
and the device drivers 513 and 514 depend on the OS 512.
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[0145] The video graphics control part 113 is controlled by
the device driver 513 while the wireless communication part
114 is controlled by the device driver 514.

[0146] The second terminal apparatus 102 has a software
layer 505 which is the upper layer and a hardware layer 506
which is a lower layer. The software layer 505 has device
drivers 515, 516 and 517 that depend on the OS 512, which
is stored in the first terminal apparatus. The hardware layer
506 has a wireless communication part 201, a pen input part
204, a video graphics control part 202 (including a VRAM
214) and a display 203. The device drivers 515, 516 and 517
communicate with the OS 512 via the wireless communi-
cation parts 114 and 201.

[0147] The video graphics control part 202 is controlled
by the device driver 517, the pen input part 204 is controlled
by the device driver 516 and the wireless communication
part 201 is controlled by the device driver 515.

[0148] The user can input the video information (arbitrary
information concerning the video drawing) described in the
software language by using an application program 511 (for
example, DirectX) located on the OS 512. This video change
information is transmitted to the OS 512 (OS 512 operates
on the CPU 111) through the API 521 (Application Pro-
gramming Interface, which is included in OS). The OS 512
transmits this video information to the device driver 513.
The device driver 513 generates level information of each
pixel based on this video information so as to store the level
information of each pixel in the first VRAM 124 and in the
second VRAM 128. The level information of each pixel
stored in the first VRAM 124 is read out by a hardware
circuit (clock generation circuit 127 and the like) and is then
displayed on the display 116.

[0149] In addition, the level information of each pixel
(data at the hardware level) stored in the second VRAM 128
is transmitted to the video graphics control part 202 of the
second terminal apparatus via the wireless communication
parts 114 and 201. The video graphics control part 202 stores
level information of each pixel in the VRAM 214. The level
information of each pixel stored in the VRAM 214 is read
out by the hardware circuit (clock generation circuit and the
like) and is then displayed on the display 203.

[0150] The video data are transmitted from the first ter-
minal apparatus 101 to the second terminal apparatus 102 as
data at the hardware level and, therefore, even in the case
that the OS of the first terminal apparatus 101 and the OS
which the device driver of the second terminal apparatus
depends on are different, the transmission of the video data
from the first terminal apparatus 101 to the second terminal
apparatus is possible. The compression and the expansion of
the video data are carried out by software in the first terminal
apparatus 101 and the second terminal apparatus, respec-
tively. However, only the compressed data are transmitted
from the first terminal apparatus 101 to the second terminal
apparatus and no commands described in a software lan-
guage are transmitted and, therefore, the OS of the first
terminal apparatus 101 and the OS of the second terminal
apparatus need not be the same as long as the data com-
pression and expansion are in correspondence with each
other.

[0151] The user can input instruction to the computer
(assumed to be video change instructions) from the pen
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input part 204 of the hardware layer 506. The video change
instruction inputted by the user is converted into information
(video change instruction information) in the software by the
device driver 516. The video change instruction information
is transmitted to the OS 512 via the wireless communication
parts 201 and 114. The OS 512 transmits this video change
instruction information to the application program 511 via
the API 521. The application program 511 generates new
video information according to this video change instruction
information.

[0152] In the following the video graphics control parts
113 and 202 output the newly generated level information of
each pixel, respectively.

[0153] Inthe transmission apparatus for video information
and the transmission system for video information of
Embodiment 1, only the video data in the region where the
video data have changed are compressed so as to be trans-
mitted and received and, therefore, the necessary video
information can be conveyed by means of a transmission of
a small information amount.

[0154] Even in the system where the OS installed on the
first terminal apparatus and the OS which the second ter-
minal apparatus depends on are different, the transmission of
video change instructions from the second terminal appara-
tus to the first terminal apparatus is possible by setting a
communication protocol between the first terminal appara-
tus and the second terminal apparatus in the case that the
types of video change instructions which are inputted from
the pen input part 204 are restrictive (this is true in many
systems).

[0155] <<Embodiment 2>>

[0156] In reference to FIGS. 6 to 10, the transmission
apparatus for video information, the transmission system for
video information and the transmission method for video
information of Embodiment 2 are described.

[0157] FIG. 10 is a conceptual diagram of a computer that
has the first terminal apparatus and the second terminal
apparatus. FIG. 10 has already been described in the prior
art. FIG. 10 shows one example of a conceptual diagram of
a computer that has the first terminal apparatus and the
second terminal apparatus in order to facilitate the under-
standing of the present invention, and the object of appli-
cation of the present invention is not limited to the computer
that has the configuration of FIG. 10.

[0158] <Description of the Configurations of the Trans-
mission Apparatus for Video Information and the Transmis-
sion System for Video Information>

[0159] In reference to FIGS. 6 and 7, the configurations
of the transmission apparatus for video information and the
transmission system for video information included in the
computer of Embodiment 2 of the present invention, which
has the first terminal apparatus and the second terminal
apparatus, are described.

[0160] FIG. 6 is a block diagram of the first terminal
apparatus 601 in the computer of Embodiment 2 of the
present invention, which has the first terminal apparatus and
the second terminal apparatus (primarily showing the trans-
mission apparatus for video information and the transmis-
sion system for video information included in the computer).
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[0161] In FIG. 6, the first terminal apparatus 601 has a
CPU 611, a video graphics control part 613, a wireless
communication part 614 and an input/output part 615. An
external display 616 can be connected to the first terminal
apparatus 601.

[0162] In FIG. 6, the descriptions of a ROM, a RAM and
the like, which do not directly relate to the present invention,
are omitted though they are indispensable to a computer.

[0163] The CPU 611, the video graphics control part 613
and the input/output part 615 are connected to each other via
the PCI bus 612.

[0164] The video graphics control part 613 has a CPU 621,
an input/output part 622, a first VRAM 624, a write in/read
out address register 625, a read out address register 626, a
clock generator 627, a second VRAM 628 and parallel/serial
conversion parts 629 and 630.

[0165] The CPU 621, the input/output part 622, the first
VRAM 624, the write in/read out address register 625, the
second VRAM 628 and the like are connected to each other
via the internal bus 623.

[0166] The CPU 621 has a video information decoder 651,
an update region extraction part 652 and a data compression
part 653. The video information decoder 651 and the like are
execution programs of the software.

[0167] The CPU 611 transmits video change instructions
described in a software language (for example, DirectX) to
the video graphics control part 613 via the PCI bus 612.

[0168] The input/output part 622 of the video graphics
control part 613 transmits the inputted video change instruc-
tions described in a software language to the CPU 621 via
the internal bus 623. The input/output part 622 is included as
the input part according to the claims.

[0169] The CPU 621 converts the video change instruc-
tions (video information) described in a software language
(program arranged on the Application Programming Inter-
face of the OS of this computer) into level information of
each pixel at the hardware level (for example, information
concerning the value to which video data of any address
(pixel) in the first VRAM is changed) by utilizing the video
information decoder 651.

[0170] Level information of each pixel (referred to as
“video data”) or the like, which the CPU 621 generates by
utilizing the video information decoder 651, the update
region extraction part 652 and the data compression part
653, is temporarily stored in the second VRAM 628. The
second VRAM 628 is a dual port RAM for video display that
has a port which can randomly access an arbitrary address
and which can write in or read out (the address is designated
by the write in/read out address register (not shown)) and a
port which can read out data of each address from an
arbitrary region at a high rate and in a constant order (the
address is designated by the read out address register (not
shown))

[0171] The first VRAM 624 is a dual port RAM for video
display that has a port which can randomly access an
arbitrary address and which can write in or read out (the
address is designated by the write infread out address
register 625) and a port which can read out data of each
address at a high rate and in a constant order (the address is
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designated by the read out address register 626). The level
information of each pixel of the entirety of the screen (level
information of each of the sub-pixels RGB), attribute data
and the like are stored in the first VRAM 624. The first
VRAM 624 is included as the memory part according to the
claims.

[0172] The second VRAM 628 forms a part of the first
VRAM 624 in a large number of video graphics control
parts. In this case, the VRAM has a display area and a
non-display area, and the display area corresponds to the
first VRAM 624 of FIG. 6 while the non-display area
corresponds to the second VRAM 628 of FIG. 6.

[0173] The video information decoder 651 of the CPU 621
stores the video information 641 described in a software
language in the second VRAM 628. The video information
decoder 651 decodes the video information 641 and gener-
ates new video data (level information of each pixel) 642.
The new video data 642 are the data concretely showing new
pixel data (level information) of each pixel (address) at the
hardware level. The new video data 642 are the data of
pixels in the region that includes pixels associated with the
video information 641. The video information decoder 651
is included as the level information generation part accord-
ing to the claims.

[0174] Next, the update region extraction part 652 of the
CPU 621 is started up. The update region extraction part 652
reads out the current data of each pixel in the region, which
is the same as the region related to the new video data 642,
from the first VRAM 624 and stores the current data in the
second VRAM 628 (the current video data 643). The current
video data 643 are the data concretely showing the current
pixel data (level information) of each pixel (address) at the
hardware level.

[0175] Next, the update region extraction part 652 sub-
tracts the current level information from the new level
information for each pixel and generates differential infor-
mation of each pixel (differential data 644). The differential
data 644 are the data concretely showing the differential data
of each pixel (address) at the hardware level.

[0176] Next, the update region extraction part 652 extracts
a region that includes a pixel of which the differential data
644 are not 0. The update region extraction part 652 is
included as the comparison part and the region extraction
part according to the claims. For example, in the case that
the new video data 642 and the current video data 643 are
the same, when judging with respect to a particular pixel, the
video data of this pixel do not need to be transmitted to the
second terminal apparatus. The update region extraction part
652 extracts an arbitrary region that includes a pixel whose
differential data are not 0. It is preferable for the extracted
region to be in a form that can be defined with a small
amount of address information. For example, the update
region extraction part 652 extracts a minimum rectangular
region that includes a pixel whose differential data 644 are
not 0.

[0177] Next, the data compression part 653 of the CPU
621 is started up. The data compression part 653 compresses
the information amount of the video data (included in the
new video data 642) of each pixel in the region extracted by
the update region extraction part 652. The data compression
part 653 is included as the compression part according to the

Oct. 31, 2002

claims. Next, the data compression part 653 multiplexes the
compressed data and the addresses that define the extracted
region so as to generate multiplex data 646. The address
which defines the extracted region is, for example, the
address at the upper left corner and the address at the lower
right corner of the rectangular region (represented by the
region on the screen).

[0178] Next, the CPU 621 sets an address in the write
in/read out address register 625 and writes the new video
data 642 into an appropriate region of the first VRAM 624.

[0179] The clock generator 627 sets the read out address
register 626. Generally, the set value of the address register
626 is incremented at an extremely high rate. The video data
of the address designated by the address register 626 (the
video data stored in the first VRAM 624) are read out and
forwarded to the parallel/serial conversion part 629. The
parallel/serial conversion part 629 converts the inputted
video data of each address into serial data that are then
outputted.

[0180] The output signal of the parallel/serial conversion
part 629 is transmitted to the external display 616. The
display 616 displays the video based on the serial data (level
information of each pixel).

[0181] The CPU 621 sets the region of the second VRAM
628, in which the multiplex data 646 are stored, in the read
out address register of the second VRAM 628. The read out
address register of the second VRAM 628 inputs a clock of
the clock generator 627 and, thereby, increments the read out
address within the set region. The multiplex data 646 are
read out at a high rate from the second VRAM 628.

[0182] The read out multiplex data 646 are inputted to the
parallel/serial conversion part 630.

[0183] The parallel/serial conversion part 630 inputs the
multiplex data 646 and converts them into a serial signal so
as to be outputted.

[0184] The wireless communication part 614 inputs the
output signal of the parallel/serial conversion part 630 and
transmits it in a wireless manner. The wireless communica-
tion part 614 is included as the communication part accord-
ing to the claims.

[0185] In comparison with the transmission of the data of
each pixel of the entirety of the screen stored in the first
VRAM 624 without change, the information amount trans-
mitted in a wireless manner is far smaller in the transmission
system for video information of Embodiment 2. Accord-
ingly, the transmission of video information in a wireless
manner becomes possible.

[0186] The wireless communication part 614 receives
information (instructions or the like by means of pen input)
transmitted from the second terminal apparatus and transmit
it to the input/output part 615. The input/output part 615
transmits the information which has been transmitted from
the second terminal apparatus to the CPU 611 through the
PCI bus 612.

[0187] The CPU 621 starts up a mode for forwarding
frame data at constant intervals of time. In the mode for
forwarding frame data, the level information of each pixel of
the entirety of the screen recorded in the first VRAM 624 is
forwarded to the second VRAM 628 (frame data 645). The
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frame data 645 are the data concretely showing the pixel
data (level information) of each pixel (address) of the
entirety of the screen at the hardware level.

[0188] The data compression part 653 of the CPU 621
compresses the information amount of frame data 645. The
data compression part 653 of the CPU 621 multiplexes the
compressed data and the identification information that
indicates the transmission of frame data so as to generate
multiplex data 646. The multiplex data 646 are converted
into serial data by the parallel/serial conversion part 630 and
are then transmitted from the wireless communication part
614.

[0189] FIG. 7 is a block diagram of the second terminal
apparatus 602 in the computer of Embodiment 2 of the
present invention, which has the first terminal apparatus and
the second terminal apparatus (primarily showing a trans-
mission apparatus for video information and a transmission
system for video information included in the computer).

[0190] In FIG. 7, the second terminal apparatus 602 has a
wireless communication part 701, a video graphics control
part 702, a display 703 (display part) and a pen input part
704.

[0191] The video graphics control part 702 has a CPU 711,
a serial/parallel conversion part 712, a write in/read out
address register 713, a VRAM 714, a read out address
register 715, a clock generator 716 and a RAM 717.

[0192] The wireless communication part 701, the video
graphics control part 702 (the CPU 711, the serial/parallel
conversion part 712, the write in/read out address register
713, the VRAM 714 and the RAM 717) and the pen input
part 704 are connected to each other via the internal bus 705.

[0193] The display 703 has a pixel driving part 731, a
display line control part 732 and a display screen 733 that
includes a large number of pixels.

[0194] The CPU 711 has a data expansion part 741 and a
video data generation part 742. The data expansion part 741
or the like is an execution program of the software.

[0195] The wireless communication part 701 receives the
serial signal transmitted by the wireless communication part
614 of the first terminal apparatus 601. The wireless com-
munication part 701 is included as the communication part
according to the claims. The serial/parallel conversion part
712 converts the serial signal received by the wireless
communication part 701 into a parallel signal, which is then
outputted.

[0196] The CPU 711 stores the output signal of the serial/
parallel conversion part 712 in the RAM 717 (multiplex data
646).

[0197] The data expansion part 741 of the CPU 711 is
started up. The data expansion part 741 separates the mul-
tiplex data 646 into address information and compressed
data, and expands the compressed data so as to generate new
video data 722 of the region extracted by the update region
extraction part 652 (in the case that new video data of the
extracted region are transmitted). The data expansion part
741 is included in the expansion part according to the
claims.

[0198] Next, the video data generation part 742 of the
CPU 711 is started up. The video data generation part 742
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stores the new video data 722 in an appropriate region of the
VRAM 714 (the region defined by the address information
included in the multiplex data 646).

[0199] The VRAM 714 is a dual port RAM that has a
configuration similar to the first VRAM 624. The VRAM
714 is included as the memory part according to the claims.

[0200] The clock generator 716 sets the read out address
register 715. Generally, the set value of the address register
715 is incremented at an extremely high rate. The informa-
tion of the address designated by the read out address
register 715 (information stored in the VRAM 714) is read
out and forwarded to the pixel driving part 731 of the display
703. When data (level information of each pixel) for one row
are accumulated in the pixel driving part 731, the pixels of
the row designated by the display line control part 732 are
displayed. The display line control part 732 operates by
inputting a clock outputted from the clock generation part
716. By sequentially displaying pixels of each row, the
display screen 733 displays the video information as a
whole.

[0201] The display 703 is included as the display part
according to the claims.

[0202] In the case that the transmitted multiplex data 646
are frame data (video data of one entire frame), the data
expansion part 741 recognizes that the multiplex data 646
include the frame data based on the identification informa-
tion included in the multiplex data 646. The data expansion
part 741 separates the compressed data from the multiplex
data 646, and expands the compressed data so as to generate
frame data 723. The video data generation part 742 stores the
frame data 723 in the VRAM 714.

[0203] The user can input instructions to the computer by
means of the pen input part 704 provided on the display. The
CPU 711 transmits the inputted instructions to the wireless
communication part 701 from the pen input part 704. The
wireless communication part 701 transmits the inputted
instructions.

[0204] <Description of Transmission Method for Video
Information>

[0205] In reference to FIGS. 8 and 9, the transmission
method for video information of Embodiment 2 is described.

[0206] FIG. 8 is a flowchart of the transmission side (first
terminal apparatus 601) of the transmission method for
video information which uses the transmission apparatus
and the transmission system of Embodiment 2.

[0207] First, the video graphics control part 613 inputs the
video information 641 which is generated by the CPU 611
and which is written in a software language (Step 801).
Next, the video graphics control part 613 inputs the video
information 641 into the second VRAM 628 (Step 802).
Next, the video information decoder 651 decodes the input-
ted video information 641 and generates new video data
(level information of each pixel) 642 (Step 803).

[0208] Next, the update region extraction part 652 reads
out the current video data 643 from the first VRAM 624 and
then stores the video data in the second VRAM 628 (Step
804).

[0209] Next, the update region extraction part 652 sub-
tracts the current video data from the new video data for
each pixel and generates differential data 644 (Step 805).
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[0210] Next, the update region extraction part 652 writes
the new video data 642 into an appropriate region (address
corresponding to each pixel of the new video data) of the
first VRAM (Step 806).

[0211] Next, it is checked whether a frame data transmis-
sion request which occurs at constant intervals of time has
occurred or not (Step 807). In the case that the frame data
transmission request has occurred, the procedure proceeds to
Step 810, and in the case that the frame data transmission
request has not occurred, the procedure proceeds to Step
808.

[0212] In Step 808, video data (included in the new video
data 642) of a region (for example, a rectangular region)
which includes a pixel whose differential data are not O are
extracted, and the information amount thereof is com-
pressed. Next, in Step 809, the compressed data and the
address information of the extracted region are multiplexed
so as to generate multiplex data 646. The multiplex data
(including the compressed video data) are transmitted in a
wireless manner (Step 809). The procedure is, thus, com-
pleted.

[0213] In Step 807, in the case that there is a frame data
transmission request, Steps 810 to 812 are carried out.

[0214] In Step 810, level information (frame data 645) of
each pixel of the entirety of the screen is read out from the
first VRAM 624 and is stored in the second VRAM 628.

[0215] Next, in Step 811, the information amount of the
frame data 645 is compressed.

[0216] Next, in Step 812, the compressed frame data and
the identification information, which indicates that the com-
pressed data are frame data, are multiplexed so as to
generate multiplex data 646. The multiplex data 646 (includ-
ing the compressed data) are transmitted in a wireless
manner.

[0217] FIG. 9 is a flow chart of the reception end (second
terminal apparatus 602) of the transmission method for
video information which uses the transmission apparatus
and transmission system of Embodiment 2.

[0218] First, in Step 901, the wireless reception part 701 of
the second terminal apparatus 602 receives the multiplex
data 646 which includes the compressed video data.

[0219] The CPU 711 stores the multiplex data 646 (includ-
ing the compressed data) in the RAM 717 (Step 902).

[0220] Next, the multiplex data are separated into address
information and compressed data.

[0221] Tt is checked whether or not the multiplex data
includes identification information that indicates that the
compressed data are frame data (Step 903). In the case that
the identification information that indicates that the com-
pressed data are frame data is included, the procedure
proceeds to Step 906 and in the case that the identification
information is not included, the procedure proceeds to Step
904.

[0222] In the case that the compressed data are new video
data of the extracted region, Steps 904 to 905 are carried out.
In Step 904, the data expansion part 741 of the CPU 711
expands the compressed data and generates the expanded
new video data 722 of the extracted region.
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[0223] Next, the video data generation part 742 stores the
new video data 722 in the VRAM 714 (Step 905). Video data
of each pixel are read out from the VRAM 714 and are then
displayed on the display 703. The procedure is thus com-
pleted.

[0224] Inthe case that the compressed data are frame data,
Steps 906 to 907 are carried out. In Step 906, the data
expansion part 741 of the CPU 711 expands the compressed
data and generates the expanded frame data 723. Next, the
video data generation part 742 stores the frame data 723 in
the VRAM 714 (Step 907). Video data of each pixel are read
out from the VRAM 714 and, then, are displayed on the
display 703. The procedure is, thus, completed.

[0225] The present invention does not transmit the entirety
of the video information but, rather, transmits only infor-
mation of the region wherein the data has changed. In
addition, the transmitted information amount can be further
reduced by utilizing the differential information of the data
(difference between the previous data and the current data).

[0226] According to the present invention, the advanta-
geous effect can be gained that a transmission apparatus for
video information, a transmission system for video infor-
mation and a transmission method for video information
which allow the transmission (particularly transmission by
means of wireless communication) of video information at
a low bit rate can be implemented regardless of differences
in OSs.

[0227] Though the invention is described with respect to a
preferred mode in a certain degree of detail, the present
contents of the disclosure of this preferred mode should be
modified in the details of the configuration and changes of
the combination or order of each element can be imple-
mented without deviating from the scope and spirit of the
claims.

We claim:

1. A transmission apparatus for video information char-
acterized by having:

an input part for inputting video information transmitted
by a central processing unit;

a level information generation part for generating level
information of each pixel on a screen based on, at least,
said video information;

a memory part for storing level information of each pixel
of the entire region of the screen;

a comparison part for comparing level information stored
in said memory part with level information outputted
by said level information generation part with respect
to said pixel associated with said video information and
for outputting comparison information;

a region extraction part for extracting a region that
includes a pixel wherein the level information stored in
said memory part and the level information based on
said video information are different according to said
comparison information;

a compression part for compressing the information
amount of the level information of each pixel of said
extracted region of the screen; and
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a communication part for transmitting position informa-
tion of said region of the screen and said compressed
level information.

2. A transmission apparatus for video information char-

acterized by having:

an input part for inputting video information transmitted
by a central processing unit;

a level information generation part for generating level
information of each pixel on a screen based on, at least,
said video information;

a memory part for storing level information of each pixel
of the entire region of the screen;

a comparison part for comparing level information stored
in said memory part with level information outputted
by said level information generation part with respect
to said pixel associated with said video information and
for outputting comparison information;

a region extraction part for extracting a region that
includes a pixel wherein the level information stored in
said memory part and the level information based on
said video information are different according to said
comparison information;

an update region level information generation part for
generating differential information between the level
information stored in said memory part and the level
information outputted by said level information gen-
eration part with respect to each pixel of said extracted
region of the screen;

a compression part for compressing the information
amount of said differential information; and

a communication part for transmitting position informa-
tion of said region of the screen and said compressed
differential information.

3. A transmission apparatus for video information accord-
ing to claim 1, characterized In that said communication part
is a wireless communication part.

4. A transmission apparatus for video information accord-
ing to claim 1, farther characterized in that:

said update region level information generation part out-
puts level information of each pixel of the entire region
of the screen at least once or more for a constant period
of time;

said compression part compresses the information amount
of the level information of said entire region of the
screen; and

said communication part transmits identification informa-
tion for identifying said compressed level information
of the entire region of the screen from said compressed
level information of the region of the screen or said
compressed differential information, as well as said
compressed level information of the entire region of the
screen.

5. A transmission system for video information charac-

terized by having:

a first terminal apparatus that includes a central process-
ing unit and a transmission apparatus for video infor-
mation according to claim 1; and

a second terminal apparatus, wherein
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said second terminal apparatus has:

a communication part for receiving said position infor-
mation of the region of the screen and said com-
pressed level information;

an expansion part for expanding said compressed level
information and for outputting level information of
each pixel of the extracted region of the screen;

a memory part for storing level information of each
pixel of the entire region of the screen and for storing
the level information of each pixel outputted by said
expansion part according to said position informa-
tion of the region of the screen; and

a display part for displaying a screen according to level

information of each pixel stored in said memory part.

6. A transmission system for video information charac-
terized by having:

a first terminal apparatus that includes a central process-
ing unit and a transmission apparatus for video

information according to claim 2; and
a second terminal apparatus, wherein
said second terminal apparatus has:

a communication part for receiving said position infor-
mation of the region of the screen and said com-
pressed differential information;

an expansion part for expanding said compressed dif-
ferential information and for generating differential
Information of each pixel of the extracted region of
the screen;

a memory part for storing the level information of each
pixel of the entire region of the screen and for storing
the level information of each pixel generated by the
level Information generation part according to posi-
tion Information of said region of the screen;

said level Information generation part for generating
the level information of each pixel based on the
differential information of each pixel generated by
said expansion part and level information of each
pixel stored in said memory part; and

a display part for displaying a screen according to the
level information of each pixel stored in said
memory part.

7. A transmission system for video information according
to claim 5, characterized in that said

communication parts of said first terminal apparatus and
said second terminal apparatus are wireless communi-
cation parts, respectively.
8. A transmission method for video information charac-
terized by having:

an input step for inputting video information transmitted
by a central processing unit;

a level information generation step for generating the
level information of each pixel on a screen based on, at
least, said video information;

a comparison step for comparing level information stored
in a memory part with level information generated in
said level information generation step in respect to said
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pixel associated with said video information and for
generating comparison information;

a region extraction step for extracting a region that
includes a pixel wherein the level information stored in
said memory part and the level information based on
said video information are different according to said
comparison information;

a compression step for compressing the information
amount of the level information of each pixel of said
extracted region of the screen; and

a communication step for transmitting position informa-
tion of said region of the screen and said compressed
level information.

9. A transmission method for video information charac-

terized by having:

an input step for inputting video information transmitted
by a central processing unit;

a level information generation step for generating level
information of each pixel on the screen based on, at
least, said video information;

a comparison step for comparing the level information
stored in a memory part with the level information
generated in said level information generation step with
respect to said pixel associated with said video infor-
mation and for generating comparison Information;

a region extraction step for extracting a region which
includes a pixel wherein the level information stored iii
said memory and the level information based on said
video Information are different according to said com-
parison Information;

an update region level information generation step for
generating differential information between the level
information stored in said memory part and the level
information generated in said level information gen-
eration step with respect to each pixel of said extracted
region of the screen;

a compression step for compressing the information

amount of said differential information; and a communi-
cation step for transmitting position

information of said region of the screen and said com-
pressed differential information.
10. A transmission method for video information accord-
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an entire region level information transmission step for
transmitting identification information for identifying
said compressed level information of the entire region
of the screen from said compressed level information of
the region of the screen or said compressed differential
information, as well as said compressed level informa-
tion of the entire region of the screen.

12. A transmission method for video information charac-

terized by having:

each step of the transmission method for video informa-
tion according to claim 8;

a communication step for receiving position information
of said region of the screen and said compressed level
information;

an expansion step for expanding said compressed level
information and for outputting the level information of
each pixel of the extracted region of the screen;

a memory step for storing said level information of each
pixel generated in the expansion step according to the
position information of said region of the screen; and

a display step for displaying a screen according to the
level information of each pixel stored in said memory
part.

13. A transmission method for video information charac-

terized by having:

each step of the transmission method for video informa-
tion according to claim 9;

a reception step for receiving position information of said
region of the screen and said compressed differential
information;

an expansion step for expanding said compressed

differential information and for generating differential
information of each pixel of the extracted region of the
screen;

a level information generation step for generating the
level information of each pixel based on the differential
information of each pixel generated in said expansion
step and the level information of each pixel stored in
the memory part;

a memory step for storing the level information of each

ing to claim 8, characterized in that a wireless communica- pixel generated in said level information generation
tion is carried out in said communication step. step in said memory part according to the position
11. A transmission method for video information accord- information of said region of the screen; and

ing to claim 8, characterized by further having:
10 fo clatm €, characterized by Hrther faving a display step for displaying a screen according to the

an entire region level information generation step for level information of each pixel stored in said memory
reading out the level information of each pixel of the part.
entire region of the screen from said memory part with 14. A transmission method for video information accord-
a frequency of, at least, once or more in a constant ing to claim 12, characterized in that said transmission step
period of time; and said reception step are carried out by means of a wireless
an entire region level information compression step for communication.

compressing the information amount of the level infor-
mation of the entire region of the screen; and I T S



