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DATA TRANSMISSION WITH RECEIVER SIDE 
CONTROL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to communication method, 
communication apparatus, transmitting apparatus, receiving 
apparatus, communication system, and memory medium. 
For example, this invention relates to communicating mov 
ing picture data through a transmission channel. 

[0003] 2. Description of the Related Art 

[0004] In recent years, With the spread of personal com 
puters, the use of netWork, internet and modem communi 
cations has increased dramatically, for transmitting various 
kinds of information. 

[0005] For example, it is possible for pictures obtained by 
video-cameras to be supplied to personal computers and 
stored as moving picture data. Further, making use of 
communication softWare, the moving picture data may be 
sent to other personal computers and host computers through 
a netWork, such as Ethernet or other transmission channel 
such as by modems. 

[0006] There are difficulties, hoWever, When the above 
mentioned image data is transmitted by knoWn communi 
cation methods. 

[0007] First, a bit rate of transmission is very high When 
moving picture is sent from video-cameras to personal 
computers, oWing to the large amount of data for moving 
pictures. 

[0008] For example, consider a case Where a single frame 
of a moving picture has 640 pixels in a horiZontal direction 
and 480 pixels in a vertical direction and has 8 bits for each 
of R, G, B. If the moving picture is transmitted at the rate of 
30 frames per second, the transmission bit rate is 640x480>< 
30><3><8=221184000 bit. That is about 220 M bit/s. 

[0009] When a moving picture data of such a high bit rate 
is transmitted, the loads at the sender side, the transmission 
channel, and the receiver side become very large. Therefore, 
in the prior art, When moving picture data is transmitted, 
transmission capability (bandWidth) of the transmission 
channel is monopoliZed by the transmission. Then the num 
ber of communications Which can occur over the channel at 
the same time decreases. Other communications are also 
impeded. 

[0010] Also, at the receiver side, the personal computer 
uses most of its capabilities in order to receive the moving 
picture data, and can not conduct other calculations. Par 
ticularly, in order to con?rm the received moving picture 
data, sometimes it is reduced and displayed. According to 
the prior art, even for con?rmation by display on a monitor, 
the Whole moving picture data is transmitted and the load of 
the receiver side remains heavy. 

[0011] In order to solve the above-mentioned problem, 
there are knoWn communication methods Which compress 
the picture, reduce the resolution and/or reduce the frame 
rate. HoWever, according to these methods, if the received 
picture is enlarged for display at the receiver side, the picture 
quality is not good. 
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SUMMARY OF THE INVENTION 

[0012] Therefore, this invention Was made in order to 
address the above-mentioned shortcomings, and its purpose 
is to provide communication method, communication 
device, transmitting device, receiving device, communica 
tion system, and memory medium Which can take high 
quality pictures and communicate efficiently. 

[0013] Especially, it is an object of the present invention 
to provide an ef?cient transmission of moving picture data. 

[0014] In one aspect, the present invention involves com 
munication in Which moving picture data is sent from a 
transmitter to a receiver side through a transmission channel, 
characteriZed by the transmitter side sending the moving 
picture data at a resolution and/or frame rate determined 
based on an instruction from the receiver side. Preferably, 
the image data is arranged hierarchically, and is transmitted 
at a level in the hierarchy determined based on the instruc 
tion. 

[0015] More concretely, the communication betWeen a 
transmitter side Which produces digital moving picture data 
and a receiving side Which receives digital moving picture 
data through a transmission channel and displays an image 
based on the data, involves noti?cation of the resolution or 
frame rate, Which is set at the receiving side, to the trans 
mitter side; and supply of the moving picture data to the 
receiver side by the transmitter side. The resolution and 
frame rate of the moving picture data is obtained from 
hierarchically arranged image data based on the noti?cation. 
Preferably, the transmitter side transmits a part of the 
hierarchical moving picture data Which includes a layer 
corresponding to the noti?cation instruction from said 
receiver side. The receiver side may instruct either the 
resolution or frame rate, or both, to the transmitter side. The 
transmitter side transmits the moving picture data obtained 
from an object. The transmitter side may also transmit 
moving picture data of a kind selected from among plural 
kinds based on the instruction from the receiver side. At the 
receiver side, an image is displayed based on the moving 
picture data from the transmitter side. 

[0016] In another aspect, the present invention involves 
communication of moving picture data sent from a trans 
mitter to a receiver side through a transmission channel, 
characteriZed by the transmitter side sending the moving 
picture data at a frame rate determined based on an instruc 
tion from the receiver side. 

[0017] More concretely, the communication betWeen a 
transmitter side Which produces digital moving picture data 
and a receiving side Which receives digital moving picture 
data through a transmission channel and displays an image 
based on the data, involves noti?cation of the frame rate, 
Which is set at said receiving side, to the transmitter side; and 
supply of the moving picture data to the receiver side by the 
transmitter side. The frame rate of the moving picture data 
is obtained based on the noti?cation. The moving picture 
data is preferably arranged hierarchically. Preferably, the 
transmitter side transmits a part of the hierarchical moving 
picture data Which includes a layer corresponding to the 
noti?cation instruction from the receiver side. The receiver 
side may instruct either the resolution or frame rate, or both, 
to the transmitter side. The transmitter side transmits the 
moving picture data obtained from an object. The transmitter 
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side may also transmit a sequence of the moving picture data 
Whose identity is selected from among plural different 
sequences based on the instruction from the receiver side. At 
the receiver side an image is displayed based on the moving 
picture data from the transmitter side. 

[0018] The present invention can be applied to a trans 
mitter side only and also a receiver side only. 

[0019] This summary has been provided so that the nature 
of the invention may be understood quickly. A more com 
plete understanding of the invention can be obtained by 
reference to the folloWed detailed description of the pre 
ferred embodiments thereof in connection With the attached 
Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 shoWs a block diagram of the structure of 
a communication system according to one embodiment of 
the present invention. 

[0021] FIG. 2 shoWs a block diagram of the structure of 
a video-camera included in the communication system. 

[0022] FIG. 3 shoWs one eXample of hierarchical data 
produced by a hierarchical data producing circuit included in 
the communication system. 

[0023] FIG. 4 is a ?oW-chart for explaining the operation 
of the communication system. 

[0024] FIG. 5 shoWs a block diagram of the structure of 
a communication system according to another embodiment 
of the present invention. 

[0025] FIG. 6 is a ?oW-chart for explaining the operation 
of the communication system shoWn in FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] (First Embodiment) 
[0027] FIG. 1 shoWs a communication system 100 
embodying the present invention. 

[0028] Communication system 100 includes a sending 
apparatus comprised by video-camera 110 having a netWork 
communication function. Four personal computers 120, 130, 
140, 150 each having a netWork communication function are 
receiving apparatuses. Video-camera 110 and four personal 
computers 120, 130, 140, 150 are connected to each other by 
netWork 160 Which constitutes a transmission channel. 

[0029] FIG. 2 is a block diagram shoWing the construction 
of video camera 110. As shoWn in FIG. 2, video-camera 110 
includes lens 111, Which is part of an optical system for 
image capture, image capturing device 112, to Which the 
light from lens 111 is focused, signal processing circuit 113, 
to Which the output of image capturing device 112 is 
supplied, hierarchical data producing circuit 114, to Which 
the output of signal processing circuit 113 is supplied, 
memory 115, to Which the output of hierarchical data 
producing circuit 114 is supplied, control circuit 116, to 
Which the output of memory 115 is supplied, netWork 
interface circuit 118, Which is connected to control circuit 
116, and netWork connecting terminal 119, Which is con 
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nected to netWork interface circuit 118. Video-camera 110 is 
connected to netWork 160 in FIG. 1 via connecting terminal 
119. 

[0030] Each computer 120~150 has a different function, 
for eXample, different data process ability, different display 
resolution or different image display ability. 

[0031] First, a sequence of operation of communication 
system 100 Will be eXplained as folloWs. 

[0032] In video-camera 110, a light from an object, not 
shoWn in the ?gure, is focused to image capturing device 
112 through lens 111. Image capturing device 112 com 
prises, for eXample, a CCD (charge coupled device), Which 
generates video signals by photo-electrically converting the 
light from lens 111 and supplies the video signals to signal 
processing circuit 113. Signal processing circuit 113 per 
forms a predetermined process on the video signals from 
image capturing device 112, generates moving picture sig 
nals and supplies the moving picture signals to hierarchical 
data producing circuit 114. Hierarchical data producing 
circuit 114 converts the moving picture signals from signal 
processing circuit 113 into image data hierarchically struc 
tured both in piXel number dimension and in time-aXis 
dimension (herein after “hierarchical data”). The image data 
is temporarily stored in memory 115. Control circuit 116 
communicates With each computer 120~150, Which is con 
nected to netWork 160, through netWork interface circuit 118 
and netWork connecting terminal 119 by using commands. 

[0033] Further, control circuit 116 sends the image data 
stored in memory 115 to each computer 120~150 through 
netWork interface circuit 118 and netWork connecting ter 
minal 119. In this case, control circuit 116 does not send all 
image data stored in memory 115, but only a part of the 
image data, Which corresponds to the requested resolution 
and frame rate, based on the commands from each computer 
120~150. Accordingly, the image data, Which corresponds to 
the requested resolution and frame rate, is supplied to each 
computer 120~150 based on the commands from them 
through netWork 160. 

[0034] Computer 120~150 stores the supplied image data 
or displays an image based on the image data. 

[0035] NeXt, the hierarchical data, Which is generated by 
hierarchical data producing circuit 114 and stored in 
memory 115, Will be eXplained in detail. 

[0036] Consider four frames (frame 1 to 4) of moving 
picture signals supplied to hierarchical data producing cir 
cuit 114 from signal processing circuit 113. Hierarchical 
data producing circuit 114 produces, from the supplied 
moving picture signals of four frames, digital image data D1 
(composed of data D1-1, D1-2, D1-3), digital image data D2 
(composed of data D2-1, D2-2, D2-3), digital image data D3 
(composed of data D3-1, D3-2, D3-3), and digital image 
data D4 (composed of data D4-1, D4-2, D4-3) as shoWn in 
FIG. 3. 

[0037] Image data D1 represents frame 1, Which may be a 
starting frame or reset frame of the moving picture. Image 
data D2 represents frame 2, Which is a neXt successive frame 
of frame 1. Image data D3 represents frame 3, Which is a 
neXt successive frame of frame 2. Image data D4 represents 
frame 4, Which is a neXt successive frame of frame 3. 
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[0038] Image data D1 includes the entirety of information 
of frame 1, in compressed or uncompressed format. How 
ever, image data D2 only includes information of the dif 
ference between frame 1 and frame 2. Likewise, image data 
D3 only includes information of the difference between 
frame 2 and frame 3, and image data D4 only includes 
information of the difference between frame 3 and frame 4. 

[0039] In image data D1, data D1-1 represents the lowest 
resolution image, which includes least number of pixels. 
Data D1-2 represents a middle resolution image, and is 
stored as difference data between data D1-1 and data rep 
resenting a middle resolution image which includes more 
pixels than the lowest resolution image. The difference data 
is obtained by removing data D1-1 from the data represent 
ing the middle image. Data D1-3 represents a higher reso 
lution image, and is stored as difference data which is 
obtained by removing the data D1-1 and D1-2 from data 
representing a higher resolution image which includes more 
pixels than the middle resolution image. 

[0040] Image data D2~D4, as well as image data D1, 
respectively include three resolution image data, such as 
data Dx-1, Dx-2, Dx-3. The hierarchical image data D1~D4 
are stored in memory 115. 

[0041] In this embodiment, there are three layers of reso 
lutions. However, the number of layers is not limited to 
three. It can be determined in accordance with the process 
ability or necessity of the system. Preferably, it is within 2 
layers ~10 layers. For example, in a case where the lowest 
resolution is 16 pixel><16 pixel, which is usually used for an 
icon display by a personal computer, the other resolutions 
can be 80 pixel><60 pixel, 160 pixel><120 pixel, 240 pixel>< 
180 pixel, 320 pixel><240 pixel, 640 pixel><480 pixel. 

[0042] In this example, the number of frames is four 
(frame 1~frame 4) and the hierarchical image data to be 
produced are D1~D4. However, the number of frames are 
not limited to this embodiment. It can be determined in 
accordance with the process ability or necessity of the 
system. Preferably, it is within 4 frames~30 frames per 
second. In that case, even if the number of frames are 
different, the structure of data representing whole one frame 
is similar to D1-1, D1-2, D1-3. Difference data which is 
similar to D2-1, D2-2, D2-3 succeeds D1-1, D1-2, D1-3. 
Difference data Dn-1, Dn-2, Dn-3 (n: maximum frame 
number) succeeds D2-1, D2-2, D2-3. 

[0043] Next, the operational timing of video-camera and 
computer 120~150 will be explained in detail. 

[0044] A memory medium comprised by a program 
memory is provided for each of computers 120~150, one of 
which is shown at 220 in FIG. 1 for computer 120, to store 
a communication program. Each computer is arranged to 
communicate with video-camera 110 by reading-out the 
communication program from its respective program 
memory and executing it. 

[0045] Likewise, program memory 210 is connected to 
control circuit 116 and is included in video-camera 110 as 
shown in FIG. 2. Control circuit 116 is arranged to com 
municate with video-camera 110 and computers 120~150 by 
reading-out the communication program from program 
memory 210 and executing it. 

[0046] Process steps executed by the communication pro 
gram executed in video-camera 110 are shown in FIG. 4(a). 
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Process steps executed by the communication programs 
executed in computers 120~150 are shown in FIG. 4(b). 

[0047] In this embodiment, program memory 210 is pro 
vided inside of video-camera 110. However, it can be 
connected from outside as an external memory apparatus. 
Likewise, program memory 220 can be located inside or 
outside of computer 120. 

[0048] In FIG. 4, a solid line expresses a ?ow of control, 
and a dotted line expresses a ?ow of commands and data in 
network 160. 

[0049] Brie?y, the process steps in FIG. 4 for computer 
120 operate to send an instruction to video-camera 110 
concerning resolution and/or frame rate of the moving 
picture data and to receive the moving picture data from 
video-camera at a resolution and/or frame rate based on the 
instruction. For video-camera 110, the process steps operate 
to receive an instruction from computer 120 concerning 
resolution and/or frame rate of the moving picture data and 
to send the moving picture data to computer 120 at a 
resolution and/or frame rate based on the instruction from 
computer 120. Overall, the process operate to receive an 
instruction at the transmitter from the receiver concerning 
resolution and/or frame rate of the moving picture data to 
send the moving picture data from the transmitter to the 
receiver at a resolution and/or frame rate based on the 
instruction from the receiver. 

[0050] In more detail, in step S211, video-camera 110 
waits for a communication request. Flow remains at step 
S211 until control circuit 102 receives the communication 
request. 

[0051] In step S221, one of the computers, for example, 
computer 120, sends a communication request through 
network 160 to video-camera 110. Control circuit 116 in 
video-camera 110 responds in step S212 by sending an 
allowance of communication through network 160 to com 
puter 120. 

[0052] Upon receipt of the allowance of communication 
message from video-camera 110, computer 120 sends an 
image data request through network 160 to video-camera 
110 (step S222). 

[0053] Next, control circuit 116 in video-camera 110 sends 
an inquiry of resolution and frame rate through network 160 
to computer 120 in response to the image data request (step 
S213). Computer 120 responds by sending its desire for 
frame rate and resolution through network 160 to video 
camera 110 (step S223). 

[0054] Computer 120 can obtain its desire for frame rate 
and resolution automatically such as with default values, but 
more preferably, the frame rate and/or resolution are 
obtained manually, with operator interaction. For example, 
computer 120 can display a message for instructing a user to 
input information such as a siZe of a display area, setting 
values in response to the inquiry from video-camera 110. In 
response to the message, the user can input information such 
as the siZe of the display area, setting values by operating a 
mouse or a key board. For example, a siZe of the display area 
for displaying moving pictures can be input. Computer 120 
sends the answer for the resolution and the frame rate 
through network 160 to video-camera 110 based on the 
operation of the user. 
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[0055] Next, control circuit 116 in video-camera 110 sets 
the nearest resolution and frame rate to the ansWer from 
computer 120 (step S214). Concretely, for example, values 
of a plurality of combinations of resolutions and frame rates 
are stored in memory 115 in advance, in correspondence 
With the hierarchical data shoWn in FIG. 3. Accordingly, 
control circuit 116 selects and sets the setting values of the 
nearest resolution and frame rate to the ansWer from com 
puter 120 from among the plurality of combinations. 

[0056] Control circuit 116 reads out only the image data 
corresponding to the set resolution and frame rate from 
among the image data stored in memory 115 and sends it 
through netWork 160 to computer 120 (step S215). Accord 
ingly, computer 120 receives the image data sent by video 
camera 110 and displays an image based on the received 
image data (step S224). 

[0057] In this example, interaction betWeen only video 
camera 110 and computer 120 Was explained. Of course, 
other computers 130~150 can communicate With video 
camera 110 in the same Way. When a communication request 
is sent from each of the computers to video-camera 100, 
video-camera 110 performs the process of step S211~S215 
for each of the computers. 

[0058] In a case Where neW information of resolution or 
frame rate is sent from a user of the computer during the 
transmission of image data in step S215 and S224, video 
camera 110 may change the resolution or frame rate to the 
neW one. 

[0059] In this Way, When the user of the computer inputs 
the neW resolution or frame rate, the image data sent to the 
computer is changed in response to the input. Accordingly, 
the user of the computer can change the resolution or frame 
rate and obtain the image of the desired resolution and frame 
rate as desired. 

[0060] As explained above, according to the ?rst embodi 
ment, one video-camera 110 sends image data to each of 
computers 120~150. In that case, the number of pixels, the 
number of colors and the number of frames are matched to 
the request from each of computers 120~150. According to 
this, it is possible to reduce the total data amount ?oWing in 
netWork 160 compared With the case Where the image data 
is sent to the computer (receiver side) at the maximum 
number of pixels and maximum frame rate and the computer 
modi?es the received image data for display. Also it is 
possible to reduce the internal process load of video-camera 
110 and computer 120~150. Further it is possible for a user 
of computer to obtain a desired image quality, such as a loW 
resolution image for display and a high resolution image for 
enlarging because he can set or change, as needed, the 
resolution and frame rate requested to video-camera 110. 
Accordingly, it is possible to transmit image data ef?ciently 
and to obtain a desired image quality. 

[0061] (Second Embodiment) 
[0062] In this embodiment, the present invention is 
embodied in communication system 300 shoWn in FIG. 5. 

[0063] In communication system 300 shoWn in FIG. 5, the 
elements Which have substantially the same functions as the 
communication system 100 shoWn in FIG. 1, are labeled 
With the same number. In communication system 300, 
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moving picture server 310 is provided instead of video 
camera 110. Disk apparatus 320 is connected to moving 
picture server 310. 

[0064] Moving picture server 310 includes CPU 311, 
memory 312, hard-disk 313 for temporarily storing program 
and data, and interfaces 314 and 315 to netWork 160 and disk 
apparatus 320 respectively. 

[0065] Disk apparatus 320 comprises an opto-magnetic 
disk, CDROM (Compact Disk Read Only Memory) or a 
large hard-disk and stores hierarchical data in a format such 
as that shoWn in FIG. 3. 

[0066] In communication system 300, the hierarchical 
data (image data) pre-stored in disk apparatus 320 is read 
out in a desired resolution and frame rate, and sent to each 
of the computers 120~150 by moving picture server 310 in 
response to the request. 

[0067] In the ?rst embodiment, one piece of image data, 
Which is being captured in real-time by video-camera, is sent 
from video-camera. HoWever, in this embodiment, a plural 
ity of image data is pre-stored in disk apparatus 320 and each 
of the image data is sent in different timings in response to 
the request of each of computers 120~150. In particular, 
plural different sequences of moving picture data are stored, 
each With an identi?cation by Which any one of the 
sequences can be selected. 

[0068] Concretely, a communication program is stored in 
a memory medium such as hard-disk 313 included in 
moving picture server 310. The communication program is 
read-out and executed by CPU 311 included in moving 
picture server 310 so that moving picture server 310 may 
communicate With each of computers 120~150. 

[0069] On the other hand, a communication program is 
stored in a memory medium such as program memory 220 
connected to computer 120. The communication program is 
read-out and executed by computer 120 so that computer 
120 may communicate With moving picture server 310. 

[0070] Other computers 130, 140, 150 also communicate 
With moving picture server 310 by executing corresponding 
communication programs. 

[0071] The process steps executed by the communication 
program in moving picture server 310 are shoWn in FIG. 
6(a). The process steps executed by the communication 
programs executed in each of computers 120~150 are shoWn 
in FIG. 6(b). 

[0072] Brie?y, the process steps in FIG. 6 for computer 
120 operate to send an instruction to server 310 concerning 
resolution and/or frame rate of the moving picture data and 
to receive the moving picture data from server 310 at a 
resolution and/or frame rate based on the instruction. For 
server 310, the process steps operate to receive an instruc 
tion from computer 120 concerning resolution and/or frame 
rate of the moving picture data and to send the moving 
picture data to computer 120 at a resolution and/or frame 
rate based on the instruction from computer 120. Overall, 
the process operate to receive an instruction at the transmit 
ter from the receiver concerning resolution and/or frame rate 
of the moving picture data to send the moving picture data 
from the transmitter to the receiver at a resolution and/or 
frame rate based on the instruction from the receiver. 
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[0073] In this embodiment, hard-disk 313 is provided 
inside of server 310 instead of video-camera 110. However, 
it can be connected from outside as an external memory 
apparatus. Likewise, program memory 220 can be located 
inside or outside of computer 120. 

[0074] In FIG. 6, a solid line expresses a How of control, 
and a dotted line expresses a How of commands and data in 
netWork 160. 

[0075] The operation of communication system 300 Will 
be explained by using FIGS. 5 and 6. 

[0076] In step S411, picture server 310 Waits for a com 
munication request. FloW remains at step S411 until server 
310 receives the communication request. 

[0077] In step S421, one of the computers, for example, 
computer 120, sends a communication request through 
netWork 160 to moving picture server 310. 

[0078] Moving picture server 310 responds in step S412 
by sending an alloWance of communication through netWork 
160 to computer 120. 

[0079] Upon receipt of the alloWance message from server 
310, computer 120 sends an image data request through 
netWork 160 to moving picture server (step S422). 

[0080] Next, moving picture server 310 sends an inquiry 
of sequence identity, resolution and frame rate of an image 
through netWork 160 to computer 120 in response to the 
image data request (step S413). Computer 120 responds by 
sending its desire for frame rate and resolution, and identi 
?cation of moving picture data, through netWork 160 to 
server 310 (step S423). Computer 120 can obtain its desire 
for frame rate and resolution, and sequence identi?cation, 
automatically such as in accordance With default values. 
More preferably, hoWever, the frame rate and resolution, and 
sequence identity, are obtained manually, With operator 
interaction. For example, computer 120 can display a mes 
sage for instructing a user to input information such as a siZe 
of a display area, setting values in response to the inquiry 
from moving picture server 310. In response to the message, 
the user can input information such as the siZe of the display 
area, setting values by operating a mouse or a key board. For 
example, a kind of an image and a siZe of the display area 
for displaying moving pictures can be input. Computer 120 
sends the ansWer of the kind of the image, the resolution and 
the frame rate through netWork 160 to moving picture server 
310 based on the operation of the user. 

[0081] Next, moving picture server 310 sets the kind of the 
image, the nearest resolution and frame rate to the ansWer 
from computer 120 (step S414). Moving picture server 310 
then reads-out only the image data, Which corresponds to the 
set kind of image, resolution and frame rate among the 
image data stored in memory 320. The read-out image data 
is temporarily stored in internal hard disk 313 (step S415). 

[0082] Moving picture server 310 converts the stored 
image data into image data Without having the hierarchical 
data structure (step S416), and sends it through netWork 160 
to computer 120 (step S417). 

[0083] Next, computer 120 temporarily stores the image 
data Without having the hierarchical data structure in internal 
memory (step S424). 
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[0084] Next, computer 120 judges Whether Whole image 
data has been received or not (step S425). Computer 120 
continues to perform receiving operation of step S424 until 
the Whole image data has been received. 

[0085] After computer 120 has been received the Whole 
image data, computer 120 displays a moving picture based 
on the image data stored in the internal memory (step S426). 

[0086] In this example, interaction betWeen only moving 
picture server 310 and computer 120 Was explained. Of 
course, other computers 130~150 can communicate With 
moving picture server 310 in the same Way. When a com 
munication request is sent from each of the computers to 
moving picture server 310, moving picture server 310 per 
forms the process of step S411~S415 for each of the 
computers. 

[0087] In the above embodiment, the image data from 
moving picture server 310 is transmitted to computer 120, 
temporarily stored in computer 120, and reproduced after the 
Whole of the image data is received by computer 120. The 
transmission method is called an asynchronous transmission 
method. HoWever, a synchronous transmission method, in 
Which image data of a predetermined number of frames is 
sent from moving picture server 310 to computer 120 in a 
predetermined time interval, can be used for the transmis 
sion. In that case, image display may start before computer 
120 receives the Whole image data. 

[0088] Also, in the above embodiment, moving picture 
server 310 converts image data into non-hierarchical image 
data. HoWever, the conversion can be performed When the 
image data is received by computer 120. Also, the conver 
sion can be performed after the reception of the image data 
by computer 120. In this Way, it is possible to reduce the 
process load of moving picture server 310. 

[0089] Further in the above embodiment, the display 
based on the received image data starts after the reception of 
the Whole image data by computer 120. HoWever, it may 
start after the reception of a part of the image data, for 
example, image data of a predetermined time. 

[0090] In this case, computer 120 does not have to Wait for 
the reception of the Whole image data. Accordingly, it is 
possible to shorten the time period betWeen the start of the 
reception of the image data and the start of the display based 
on the image data. As a result, computer 120 can save on the 
amount of memory needed for storing the image data. 

[0091] According to the second embodiment, it is possible 
to supply a plurality of different sequences of moving 
pictures to each of computers 120~150 at a plurality of 
different timings in addition to the effect of the ?rst embodi 
ment. 

[0092] Because a plurality of different sequences of mov 
ing pictures are stored in disk apparatus 320 at the sender 
side, moving picture server 310 can send image data of 
preferred image sequence, number of pixels, colors and 
frame rate based on the request from each of computer 
120~150. 

[0093] Also according to this embodiment, it is possible to 
reduce the process load of computers 120~150. This is 
because the conversion to image data of non-hierarchical 
data structure occurs at moving picture server 310 side. 
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[0094] In the ?rst and second embodiment, input image 
data is converted to the image data hierarchically structured 
both in pixel number direction (in resolution) and in time 
axis direction. HoWever, the conversion may be only in one 
of pixel number direction (in resolution) and in time-axis 
direction. 

[0095] In this case, a sender side (video-camera 110 or 
moving picture server 310) reads all data and converts it 
based on the resolution and frame rate ansWered from a 

receiver side (computer 120~150). 

[0096] It is preferable for the sender side to have high 
processing capability for conversion of resolution and frame 
rate, since it is easy to store moving picture data When it is 
stored in such as disk apparatus 320 as shoWn in the second 
embodiment. It is especially effective to use this method, in 
a case Where moving picture data has already been pro 
duced. 

[0097] In the ?rst and second embodiment, a sender side 
sets the nearest value to the resolution and frame rate 
ansWered by a receiver side. HoWever, the same resolution 
and frame rate as the ansWer can be set for the transmission. 

[0098] In this case, if the resolution and frame rate of 
image data Which is held by a sender side is completely the 
same as the ansWer from a receiver side, the sender side 
sends the image data as it is. On the other hand, if the ansWer 
is different, the sender side converts the image data based on 
the ansWer and sends the converted image data. 

[0099] A sender side can set the nearest resolution and 
frame rate to the ansWer from a receiver side and send the 
image data corresponding to the set values if the receiver 
side can convert, before display or other processing, the 
received image data into the image data of the same reso 
lution and frame rate that a use expects. 

[0100] In this Way, at the receiver side, a user can obtain 
the ideal image based on his settings. Also, is possible to 
re-convert the image data easily, since the image data is sent 
to the receiver side as the nearest form to the user’s settings. 

[0101] (Other Embodiment) 
[0102] Modi?cations of the above embodiments are 
included in the scope of this invention. 

[0103] The present invention can be applied to not only a 
system comprising a plurality of devices (for example, a 
plurality of computers, memory device, video-camera) as 
shoWn in FIGS. 1 and 5, but also to a single device (for 
example, a computer having an image capturing device). 

[0104] The purpose of the present invention can be 
achieved by providing program codes of softWare for real 
iZing the above mentioned function into a computer in the 
apparatus or the system connected to a various device, and 
making the computer (ex. CPU, MPU) in the apparatus or 
the system operate in accordance With the stored program, in 
order to realiZe the function of the above mentioned embodi 
ments. 

[0105] In this case, the program codes of said softWare 
themselves are used to realiZe the above mentioned function 
of the embodiment. The program codes themselves and 
means for supplying them to the computer, for example, the 
memory medium storing the program codes, comprise the 
invention. For example, ?oppy disks, hard disks, optical 
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disks, opto-magnetic disks, CD-ROM, CD-R, magnetic 
tapes, non-volatile memory card, ROM can be used as the 
memory medium storing the program codes. 

[0106] Needless to say, the above mentioned function of 
the embodiment can be realiZed not only by the computer 
Which executes the supplied program codes but also by the 
computer Which executes the supplied program codes 
together With the operating system under Which the com 
puter is operated or other application softWare. 

[0107] Further, the supplied program codes can be stored 
in the memory provided in a function extension board or a 
function extension unit connected to the computer. After that 
the CPU and so on, mounted on the function extension board 
or the function extension unit, may execute a part of or all 
of the processing based on the instruction of the program 
codes. 

[0108] While present invention is described above With 
respect to What is currently considered to be its preferred 
embodiments, it is to be understood that the invention is not 
limited to the disclosed embodiments. To the contrary, the 
invention is intended to cover various modi?cations and 
equivalent arrangements included Within the spirit and scope 
of the appended claims. 

What is claimed is: 
1. Communication method for supplying moving picture 

data sent from a transmitter to a receiver through a trans 

mission channel, comprising: 

receiving an instruction at the transmitter from the 
receiver concerning frame rate of the moving picture 
data; and 

sending the moving picture data from the transmitter to 
the receiver at a frame rate based on the instruction 
from said receiver. 

2. Communication method according to claim 1, Wherein 
the transmitted image data is formatted hierarchically. 

3. Communication method according to claim 2, Wherein 
said transmitter transmits a part of the hierarchical moving 
picture data Which includes a layer corresponding to the 
instruction from said receiver. 

4. Communication method according to claim 1, Wherein 
said transmitter transmits the moving picture data obtained 
from an object. 

5. Communication method according to claim 1, Wherein 
said transmitter transmits a sequence of moving picture data, 
of an identity Which is based on the instruction from said 
receiver, from among plural sequences of moving picture 
data. 

6. Communication method according to claim 1, Wherein 
said receiver displays an image based on the moving picture 
data from said transmitter. 

7. Communication method for supplying moving picture 
data to a receiver through a transmission channel, compris 
mg: 

receiving an instruction from the receiver concerning 
frame rate of the moving picture data; and 

sending the moving picture data to the receiver at a frame 
rate based on the instruction from said receiver. 

8. Communication method according to claim 7, Wherein 
the transmitted image data is formatted hierarchically. 
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9. Communication method according to claim 8, wherein 
a part of the hierarchical moving picture data includes a 
layer corresponding to the instruction from said receiver. 

10. Communication method according to claim 7, Wherein 
said transmitter transmits the moving picture data obtained 
from an object. 

11. Communication method according to claim 7, Wherein 
the moving picture data is selected, based on the instruction 
from said receiver, from among plural sequences of moving 
picture data. 

12. Communication method according to claim 7, Wherein 
said receiver displays an image based on the moving picture 
data from said transmitter. 

13. Communication method for receiving moving picture 
data from a transmitter to a receiver through a transmission 
channel, comprising: 

sending an instruction to the transmitter concerning frame 
rate of the moving picture data; and 

receiving the moving picture data from the transmitter at 
a frame rate based on the instruction. 

14. Communication method according to claim 13, 
Wherein the transmitted image data is formatted hierarchi 
cally. 

15. Communication method according to claim 14, 
Wherein said transmitter transmits a part of the hierarchical 
moving picture data Which includes a layer corresponding to 
the instruction. 

16. Communication method according to claim 13, 
Wherein said transmitter transmits the moving picture data 
obtained from an object. 

17. Communication method according to claim 13, 
Wherein said transmitter transmits the moving picture data, 
of Which kind is based on the instruction from said receiver, 
from among plural sequences of moving picture data. 

18. Communication method according to claim 13, 
Wherein an image is displayed based on the moving picture 
data from said transmitter. 

19. Communication method for supplying moving picture 
data sent from a transmitter to a receiver side through a 
transmission channel, characteriZed by said transmitter 
sends moving picture data of a predetermined frame rate 
based on the instruction from said receiver. 

20. Communication method according to claim 19, 
Wherein said transmitter transmits a part of the hierarchical 
moving picture data Which includes a layer corresponding to 
the instruction from said receiver. 

21. Communication method according to claim 19, 
Wherein said receiver instructs the resolution or frame rate to 
said transmitter. 

22. Communication method according to claim 19, 
Wherein said transmitter transmits the moving picture data 
obtained from an object. 

23. Communication method according to claim 19, 
Wherein said transmitter transmits the moving picture data, 
of Which kind is based on the instruction from said receiver, 
from among plural sequences of moving picture data. 

24. Communication method according to claim 19, 
Wherein said receiver displays an image based on the 
moving picture data from said transmitter. 

25. Communication method betWeen a transmitter Which 
produces digital moving picture data and a receiver Which 
receives digital moving picture data through a netWork and 
displays, 
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notifying the resolution or frame rate, Which is set at said 
receiver, to said transmitter; and 

supplying the moving picture data having the predeter 
mined resolution and frame rate to said receiver by said 
transmitter, the moving picture data is obtained from 
hierarchical data based on the noti?cation. 

26. Communication method betWeen a transmitter Which 
produces digital moving picture data and a receiver Which 
receives digital moving picture data through a netWork and 
displays, 

notifying the frame rate, Which is set at said receiver, to 
said transmitter; and 

supplying the moving picture data having the predeter 
mined frame rate to said receiver by said transmitter 
side, the moving picture data is obtained based on the 
noti?cation. 

27. Communication apparatus Which supplies moving 
picture data sent from transmitting means to receiving 
means through a transmission channel, comprising: 

Wherein said transmitting means includes obtaining 
means for obtaining moving picture data; and sending 
means for sending the moving picture data obtained by 
said obtaining to a transmission channel, and 

Wherein said sending means sends the moving picture 
data of a predetermined resolution or frame rate 
obtained from hierarchical data based on the instruction 
from said receiving means. 

28. Communication apparatus according to claim 27, 
Wherein said sending means includes producing means for 
producing hierarchical data based on the moving picture 
data obtained by said obtaining means, and Wherein said 
sending means sends a part of the hierarchical data Which 
includes a layer corresponding to the instruction from said 
receiving means. 

29. Communication method according to claim 27, 
Wherein said receiving means includes input means for 
inputting a resolution or frame rate and said receiving means 
instructs the resolution or frame rate to said sending means. 

30. Communication method according to claim 27, 
Wherein said obtaining means includes image capturing 
means for taking pictures of an object and generates moving 
picture data. 

31. Communication method according to claim 27, 
Wherein said obtaining means includes memory means for 
storing plural sequences of moving picture data, and said 
sending means sends a selected sequence of moving picture 
data based on the instruction of said receiving means from 
among the plural sequences of moving picture data stored in 
said memory means. 

32. Communication method according to claim 27, 
Wherein said receiving means includes means for displaying 
an image based on the moving picture data from said 
transmitting means. 

33. Communication apparatus Which supplies moving 
picture data sent from transmitting means to receiving 
means through a transmission channel, comprising: 

Wherein said transmitting means includes obtaining 
means for obtaining moving picture data; and sending 
means for sending the moving picture data obtained by 
said obtaining to a transmission channel, and 
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wherein said sending means sends the moving picture 
data of a predetermined frame rate Which is based on 
the instruction from said receiving means. 

34. Communication apparatus according to claim 33, 
Wherein said sending means includes producing means for 
producing hierarchical data based on the moving picture 
data obtained by said obtaining means, and Wherein said 
sending means sends a part of the hierarchical data Which 
includes a layer corresponding to the instruction from said 
receiving means. 

35. Communication method according to claim 33, 
Wherein said receiving means includes input means for 
inputting a resolution or frame rate and said receiving means 
instructs the resolution or frame rate to said sending means. 

36. Communication method according to claim 33, 
Wherein said obtaining means includes image capturing 
means for taking pictures of an object and generates moving 
picture data. 

37. Communication method according to claim 33, 
Wherein said obtaining means includes memory means for 
storing plural sequences of moving picture data, and said 
sending means sends a selected sequence of moving picture 
data based on the instruction of said receiving means from 
among the plural sequences of moving picture data stored in 
said memory means. 

38. Communication method according to claim 33, 
Wherein said receiving means includes means for displaying 
an image based on the moving picture data from said 
transmitting means. 

39. Communication apparatus Which includes transmit 
ting means for generating digital moving picture data and 
receiving means for displaying an image based on the digital 
moving picture data through a transmission channel, 

Wherein said receiving means noti?es the resolution or 
frame rate, Which is set, to said transmitting means, and 
said transmitting means supplies, to said receiving 
means, the digital moving picture data of a predeter 
mined resolution or frame rate obtained from hierar 
chical data based on the instruction from said receiving 
means. 

40. Communication apparatus Which includes transmit 
ting means for generating digital moving picture data and 
receiving means for displaying an image based on the digital 
moving picture data through a transmission channel, 

Wherein said receiving means noti?es the frame rate, 
Which is set, to said transmitting means, and said 
transmitting means supplies, to said receiving means, 
the digital moving picture data of a predetermined 
frame rate obtained from hierarchical data based on the 
instruction from said receiving means. 

41. Transmitting apparatus Which sends moving picture 
data to sent to a transmission channel, comprising: 

obtaining means for obtaining moving picture data; and 

sending means for sending the moving picture data to the 
transmission channel, 

Wherein said sending means sends the moving picture 
data of a predetermined resolution or frame rate 
obtained from hierarchical data based on the instruction 
supplied through the transmission channel. 

42. Transmitting apparatus according to claim 41, 
Wherein said sending means includes producing means for 
producing hierarchical data based on the moving picture 
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data obtained by said obtaining means, and Wherein said 
sending means sends a part of the hierarchical data Which 
includes a layer corresponding to the instruction. 

43. Transmitting apparatus according to claim 41, 
Wherein said obtaining means includes image capturing 
means for taking pictures of an object and generates the 
moving picture data. 

44. Transmitting apparatus according to claim 41, 
Wherein said obtaining means includes memory means for 
storing plural sequences of moving picture data, and said 
sending means sends a selected sequence of moving picture 
data based on the instruction from among plural sequences 
of moving picture data stored in said memory means. 

45. Transmitting apparatus Which sends moving picture 
data to sent to a transmission channel, comprising: 

obtaining means for obtaining moving picture data; and 

sending means for sending the moving picture data to the 
transmission channel, 

Wherein said sending means sends the moving picture 
data of a predetermined frame rate based on the instruc 
tion supplied through the transmission channel. 

46. Transmitting apparatus according to claim 45, 
Wherein said sending means includes producing means for 
producing hierarchical data based on the moving picture 
data obtained by said obtaining means, and Wherein said 
sending means sends a part of the hierarchical data Which 
includes a layer corresponding to the instruction. 

47. Transmitting apparatus according to claim 45, 
Wherein said obtaining means includes image capturing 
means for taking pictures of an object and generates the 
moving picture data. 

48. Transmitting apparatus according to claim 45, 
Wherein said obtaining means includes memory means for 
storing plural sequences of moving picture data, and said 
sending means sends a selected sequence of moving picture 
data based on the instruction from among the plural 
sequences of moving picture data stored in said memory 
means. 

49. Receiving apparatus Which receives moving picture 
data from a transmitter through a transmission channel, 
comprising; 

instructing means for instructing a resolution or a frame 
rate to said transmitter; and 

receiving means for receiving the moving picture data of 
a predetermined resolution or frame rate obtained from 
hierarchical data based on the instruction by said 
instructing means. 

50. Receiving apparatus according to claim 49, Wherein 
said receiving means a part of the hierarchical data Which 
includes a layer corresponding to the instruction by said 
instructing means. 

51. Receiving apparatus according to claim 49, further 
comprising input means for inputting a resolution or a frame 

rate, 

Wherein said instructing means instructs the resolution or 
frame rate input by input means to said transmitter. 

52. Receiving apparatus according to claim 49, Wherein 
said receiving means receives the moving picture data 
obtained by taking pictures of an object. 

53. Receiving apparatus according to claim 49, Wherein 
said receiving means receives a selected sequence of moving 
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picture data based on the instruction of said receiving means 
from among the plural sequences of moving picture data. 

54. Receiving apparatus according to claim 49, further 
comprising means for displaying an image based on the 
received moving picture data. 

55. Receiving apparatus Which receives moving picture 
data from a transmitter through a transmission channel, 
comprising: 

instructing means for instructing a frame rate to said 
transmitter; and 

receiving means for receiving the moving picture data of 
a predetermined frame rate based on the instruction by 
said instructing means. 

56. Receiving apparatus according to claim 55, Wherein 
said receiving means a part of the hierarchical data Which 
includes a layer corresponding to the instruction by said 
instructing means. 

57. Receiving apparatus according to claim 55, further 
comprising input means for inputting a resolution or a frame 
rate, 

Wherein said instructing means instructs the resolution or 
frame rate input by input means to said transmitter. 

58. Receiving apparatus according to claim 55, Wherein 
said receiving means receives the moving picture data 
obtained by taking pictures of an object. 

59. Receiving apparatus according to claim 56, Wherein 
said receiving means receives a selected sequence of moving 
picture data based on the instruction of said receiving means 
from among the plural sequences of moving picture data. 

60. Receiving apparatus according to claim 56, further 
comprising means for displaying an image based on the 
received moving picture data. 

61. A computer-executable program product stored on a 
computer readable medium, the computer-executable pro 
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gram product for supplying moving picture data sent from a 
transmitter to a receiver through a transmission channel, said 
computer program product including: 

computer readable program code means to receive an 
instruction at the transmitter from the receiver concern 
ing frame rate of the moving picture data; and 

computer readable program code means to send the 
moving picture data from the transmitter to the receiver 
at a frame rate based on the instruction from said. 

62. A computer-executable program product stored on a 
computer readable medium, the computer-executable pro 
gram product for supplying moving picture data to a receiver 
through a transmission channel, said computer program 
product including: 

computer readable program code means to receive an 
instruction from the receiver concerning frame rate of 
the moving picture data; and 

computer readable program code means to send the 
moving picture data to the receiver at a frame rate based 
on the instruction from said receiver. 

63. A computer-executable program product stored on a 
computer readable medium, the computer-executable pro 
gram product for receiving moving picture data from a 
transmitter to a receiver through a transmission channel, said 
computer program product including: 

computer readable program code means to send an 
instruction to the transmitter concerning frame rate of 
the moving picture data; and 

computer readable program code means to receive the 
moving picture data from the transmitter at a frame rate 
based on the instruction. 


