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IMPROVED VIDEO CONFERENCE DATA TRANSFER SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to an improvement of a video
conference data trapsfer system, and more particularly to an improvement
of a video conference ‘data trausfer system for transferring image data and
voice data on networks.

Video conferences have already been held by transferring imagc
data and voice data through communication lines between terminal devices
such as personal computers. FIG. 1 is a block diagram illustrative of a
conventional video conference data transfer system for transferring image
data and voice data for the vidco conference. The conventional video -

-conference data transfcr system comprises two terminal devices 51 and 65

and a communication line 63 connecting the two terminal devices 51 and
65 to each other or transferring image data and voice data for the videco
conference. The two terminal devices 51 and 65 will be referred to as a first
terminal device 51 and a second terminal device 65 which have the same
structure and configurations. The first and second tcrminal devices S1 and
65 have first and second microphones 52 and 72 respectively for capturing
voices. The first and sccond terminal devices S1 and 65 also have first and
second camecras 53 and 73 respectively for capturing images. The first and
sccond terminal devices 51 and 65 also have first and second data

‘compressors 56 and 70 respectively. The first compressor 56 is connected

to the first micrc_aphone 52 and the first camera 53 for receiving image data
captured by the first camera 53 and voice data captured by the first
microphone 52 to compress the reccived image data and the received voice
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data. The second compressor 70 is also comnected to the second
microphone 72 and the first camera 73 for receiving image data captured
by the second camera 73 and voice data captured by the second
microphone 72 to compress the received image data and the received voice
data. The first and second tcrminal devices 51 and 65 also have first and
second multiplexers 58 and 68 respectively for mmitiplexing image data
and voice data. The first multiplexer 58 is connected to the first data
compressor 56 for receiving the compressed image data and the
compressed voice data from the first data compressor 56 1o multiplex the
compressed image data and the compressed voice data. The second
multiplexer 68 is connected to the. second data compressor 70 for receiving
the compressed image data and the compressed voice data from the second
~ data compressor 70 to multiplex the compressed image data and the
. compressed voice data. The first and second terminal devices 51 and 65
also have first and second transmission data buffers 60 and 66 respectively
for temporary storing the multiplexed data. The first transmission data
buffer 60 is connected to the first multiplexer 58 for receiving and
temporary storing the multiplexed data. The second transmission data
buffer 66 is connected to the second multiplexcr 68 for receiving and
temporary storing the multiplexcd data. The first and second terminal
devices 51 and 65 also have first and second communication devices 62
and 64 respectively. The first and second communication devices 62 and 64
are connected to each other through the communication line 63. The first
communication device 62 is connccted to the first transmission data buffer
60 for receiving the first multiplexed data from the first transmission data -
buffer 60 to transmit the first multiplexed data through the communication
linc 63 to the second communication device 64. On the other hand, the
second communication device 64 is connected to the second transmission
data buffcr 66 for receiving the second multiplexed data from the second
transmission data buffer 66 to transmit the second multiplexed data through
the commnunication line 63 to the first communication device 62. The first
communication device 62 receives the sccond multiplexed dara from the
second communication device 64, whilst the second communication device
64 receives the first multiplexed data from the first commupication device
62. The first and second terminal devices 51 and 65 further have first and
second receiving data buffers 61 and 67 respectively for temporary storing
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the received data. The first rcceiving data buffer 61 is connected to the first
communication device 62 for receiving the sccond multiplexcd data from
the first communication device 62 to temporary store the second
multiplexed data. The second receiving data buffer 62 is connected to the
second communication device 64 for receiving the first multiplexed data

‘from the second communication device 64 to temporary store the first

multiplexed data. The first and second terminal devices 51 and 65 further
have first and second demultiplexers 59 and 69 respectively for separating
the multiplexed data into voice and image data. The first demuitiplexer 59
is connected to the first receiving data buffer 61 for receiving the second -
rmltiplexed data to demultiplex the second multiplexed data into second

image data and second voice data separatcd from cach other. The second

" demultiplexer 69 is connected to the second receiving data buffer 67 for

receiving the first multiplexed dara to demultiplex the first multiplexcd data
into first image data and first voice data separated from each other. The
first and second terminal devices 51 and 65 further have first and second
decompressors 57 and 69 respectively for decompressing the image data
and the voice data separately. The first decompressor 57 is connccted to the
first demultiplexer 59 for receiving the second image data and the second
voice data to expend the second image data and the second voice data
scparately. The sccond decompressor 71 is conmected to the second
demuitiplexer 69 for receiving the first image data and the first voice data
to expend the first image data and the first voice data separately. The first
and second terminal devices 51 and 65 further have first and second
speakers 54 and 74 as well as first and second displays 55 and 75
respectively for re-producing the voice data and the image data. The first
speaker 54 is connected to the first decompressor 57 for receiving the
second voice data from the first decompressor 57 to reproduce the second
voice data as a voice. The first display 55 is also connected to the first
decompressor 57 for recciving the second image data from thc first
decompressor 57 to reproduce the second image data on a screen of the first
display 55. The second speakcr 74 is connected to the second decompressor
71 for receiving the first voice data from the second decompressor 71 to
reproduce the first voice data as a voice. The sccond display 75 is also
connected to the second decompressor 71 for receiving the first image data
from the second decompressor 71 to reproducce the first image data on a
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screen of the second display 75.
" In Japanese laid-open patent publication No. 4-58687, a method
of controlling an amount of generated codes is disclosed, wherein a
capacity of a data transmission buffer is superviscd to control an amount of
generation of image codes for controlling the amount of data. This
publication is, however; silent on a control to the voice data.
In Japanese laid-open patent publication No. 9-116885, an

- apparatus and a method of management of a communication load of a

television conference system as well as a terminal device if the television
conference system are disclosed, wherein a plurality of terminal devices are -
located at different places.and connected through ‘communication lines to

‘each other. Loads on communications of the communication lines are

supervised so that if the load is over a predetermined value, then a priority
is given to the display of images and voices of a person which is not
speaking. This publication docs not address changing voice and image data

. ‘formats for continuation of the television conference.

The existent communication lines for transferring the compressed
and multiplexed data for the vidco conference may comprise various types
of commination lines, for example, high speed cormmunication lines such
as ISDN and ATM and general lines such as POTS. Although thc high
speed communication lincs such as ISDN and ATM are of course
prcferable, those high speed communication lines are still minor and the
majority communication lines are the gencral lines such as POTS.

The general lines such as POTS have a low capacity of
transferring data, for which reason a large size of the general lines is thus
required to transfer a large amount of data at the required high speed. The
image data and the voice data are once compressed in the transmitter side
terminal device for transmission of the compressed data to the receiving
sidc ternmipal device before the receiving side terminal device
decompresses the compressed image and voice dafa to reproduce the image
and voice data scparately. The data transfer ratc of the general
communication line POTS is insufficient for smoothly reproducing the
image data and the voice data so that discontinuations of the image and
voice may appear during the video conference and the re-produced image

on the display and the re-produced voice from the speaker are

asynchronous with each other.
—
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Actually, however, it might bc possible to continue the
conference even if the image and the voice are asynchropous with each
other although it is of course undesirable. It might aiso be possiblc to
continue the conference via the voice only even if the image is
discontinued although it is of course undesirable. Notwithstanding, it might
be difficult to continue the conference via the image only when the voice is
dxscontmued.

So long as the general communication lmcs are uscd for the
video conference system, it is difficult to solve the above problems with the
insufficient transfer rate for smooth re~production of the image data and the
voice data without any discontinuation. In order to continuc the video
conference, it is essential to continue the transfer of at least the voice data,
for which reason if the required transfer rate of data to be transferred on the
communication line exceeds the capacity of the communication line, or if
the terminal device has an over-load, then a priority is given to the transfer
of the voice data to continue the transfer of at least the voice data even the
" transfer of the image data is discontinued.

In the above circumstances, it had been required to develop an
improved video conference system for transferring video data and image
data free from the above problems.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an
1mproved video confercnce system for transferring video data and image
data from the above problems.

It is a further object of the present invention to provide an
improved video conference system for so transferring video data and image
data as to permit a continuation of video conference even if the currently
required data trapsfcr rate is beyond a2 cwmrent capacity of a general
communication line in use.

It is a still further object of the present invention to provide an
improved video conference system which has a plurality of image data
formats and a plurality of video data formats so that if the currently
required data transfer rate is beyond a cumrent capacity of a general
communication line in use, then the currently used image data format and

_—
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voice format are changed so as to continue the transfer of the voice data for
permitting a continuation of video conference.

' It is yet a further object of the prescnt invention to provide an
improved video conference system for so transferring video data and image
data as to permit a continuation of video conference even if a CPU enters
into an over-load state.

It is a further more object of the present invention to provide an
improved video conference system which has a plurality of image data
formats and a plurality of video data formats so that if a CPU enters into an
over-load state, then the currently image data processing rate is decreased
to continue the transfer of the voice data for permitting a continnation of
video conference.

It is still morc object of the present invention to provide a novel
method of controlling transfers of video data and image data through a
commupication line betwecn terminal devices for implementation of a
video conference free from the above problem.

It is moreover object of the present invention to provide a novel
method of controlling transfcrs of video data and image data through 2
commugpication line between terminal devices for implementation of a
video conference so as to permit a continuation of video conference even if
the currently required data transfer rate is beyond a current capacity of a
general communication line in use.

It is another object of the present invention to provide a novel
mcthod of controlling transfers of video data and image data through a
communication line between terminal devices for implementation of a
vidco conference, so that if the camrently required data tramsfer rate is
beyond a current capacity of a general communication lipe in usc, then the
currently used image data format and voice format are changed so as to
continue the transfer of the voice data for permitting a coptinuation of
video conference. :

It is stll another object of the present invention to provide a
novel method of controlling transfers of vidco data and image data through
a communication line between terminal devices for implementation of a
video conference so as to penmit a continuation of vidco confecrence even if
a CPU enters into an over-load statc.

It is yet another object of the present invention-to provide a novel
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method of controlling transfers of video data and image data through a
communication line between terminal devices for implementation of a
video conference so that if a CPU enters into an over-load state, then the
currently image data processing rate is decreased to continue the transfer of
the voice data for permitting a continuation of video conference.

The first present invention provides a system for traosferring
multiplexed data including image data and voice data through at least a
communication line between at least two terminal devices. The system
includes : a monitoring unit for monitoring a current state of transfer of the
multiplexed data on the commuaication line ; and a controller unit for
controlling transfers of the image data and the voice data, so that a priority
is given to the transfer of the voice data whilst the transfer of the image
data is controlled or discontinued in order to continue a current transfer of
the voice data when the monitoring unit tecognizes a delay in transfer of
the multiplexed data on the communication line.

The second prescat invention provides a system for transfersing
multiplexed data including image data and voicc data through at least a
communication line between at least two terminal devices. The system
includes : a monitoring unit for monitoring a load of a processor provided
in each of the terminal devices ; and a controller unit for controlling
processing speeds of the image data and the voice data, so that the priority
is given to the processing of the voice data whilst the processing of the
image data js controlled or discontinued in order to continue the current
processing speed of the voice data when the monitoring unit recognizes an
over-load of the processor. - B

The third present invention provides a system for transferxing
image data and voice data through at least a communication line between at
least two terminal devices, wherein the system includes a controller has
both a monitoring function for monitoring a currcat state of transfer of the
image data and voice data through the communication line and a
controlling function for coptrolling transfers of the image data and the
voice data, so that a priority is given to the transfer of the voice data whilst
the transfer of the image data is controlled or discontinued in order to
continue a current transfer of the voice data whea the controller rccognizes
a delay in transfer of the image and voice data on thc communication line.

The fourth present invention provides a system for transferring
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image data and the voice data including image data and voice data through
at lcast a communication linc betwcen at least two terminal devices,
wherein the system includes a controller has both a monitoring function for
monitoring a load of a processor provided in each of the terminal devices
and a controlling function for controlling processing speeds of the image
data and the voice data, so that the priority is given to the processing of the
voice data. whilst the proccssing of the image data is controlled or
discontinued in order to continue the current processing speed of the voice
data when the controller recognizes an over-load of the processor.

The above and other objects, features and advantages of the
present invention will be apparent from the following descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments according to the present invention will be
described in detail with reference to the accompanying drawings.

FIG. 1 is a block diagram illustrative of the conventional video
. conference data transfer system for transferring image data and voice data
for the video conference.

FIG. 2 is a block diagram illustrative of 2 novel video conference
system for transferring image data and voice data through a general
communication line betwecn two terminal devices in a first embodiment in
accordance with the present invention,

FIG. 3 is a block diagram illustrative of a novel video conference
system for transferring image data and voice data through a general
corgmunication line between two terminal devices in a second embodiment
in accordance with the present invention.

DISCLOSURE OF THE INVENTION

_ The fisst present invention provides a system for transferring

multiplexed data including image data and voice data through at lcast a
communication line between at least two terminal devices. The system
includes : a monitoring unit for monitoring a current state of transfcr of the
multiplexed data on thc communication line ; and a controller unit for
controlling trasfers of the image data and the voice data, so that a priority
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is given to the transfer of the voice data whilst the transfer of the image
data is controlled or discontinued in order to continue a current transfer of
the voice data when the monitoring unit recognizes a delay in transfer of
the multiplexed data on the communication line.

It is preferable that the controller unit controls the current
transfer of the voice data only when the monitoxing unit still xecognizes the
delay in trapsfer of the multiplexed data on the communication line even
after the transfer of the image data is discontimed.

It is also preferable that the monitoring unit is operated to
* monitor an amount of the multiplexed data accumnlated in a data storage
unit for subsequent transfer through the communication line so that only
when the amount of the multiplexed data accumulated in the data storage
unit exceeds a predetermined level, then the controller unit performs the
control operation

It is also preferable that the controller unit controls the transfer of
the image data by changing an original image data format defining a first
data transfer rate as a normal data transfer rate to other image data format
defining a second data transfer rate which is lower than the first data
transfer ratc when the monitoring unit recogunizes the delay in transfer of
the multiplexed data on the communication line.

It is further preferable that the controller unit further controls the
transfer of the image data by returning the other image data format into the
original image data format when the monitoring unit recognizes no dclay in
teansfer of the multiplcxcd data on the commmunication line.

It is also preferable that the controller unit further controls the
transfer of the image data by further changing the other image data format
into still other image data format defining a third data transfor rate which is
lower than the sccond data transfer rate when the monitoring unit still
rccognizes the delay in transfer of the multiplexced data on the
communication line.

It is further preferable that the coatroller unit further coatrols the
transfer of the image data by retumning the still other image data format into
the other image data format when the monitoring unit recognizes no delay
in transfer of the multiplexed data on the communication line.

It is also preferable that the controller unit further controls the
transfer of the image data by discontinuing the transfer of the image data
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only when the monitoring unit still recognizes the delay in transfer of the
multiplexed data on the communication line even after the controller unit
changes the image dara format into a final image data format defining a
lowest data transfer rate.

It is further preferable that the controller unit further controls the -
trausfer of the image data by re-starting the image data transfer when the
monitoring unit recognizes no ‘delay in transfer of the multiplexed data on
the communication line.

It is also preferable that the monitoring unit and the controller
unit are realized by a data controller provided in cach of the terminal
devices.

It is also prcferable that monitoring unit further monitors a load
of a processor provided in each of the terminal devices for permitting the
‘controller unit to control processing speeds of the image data and the voice
data by the processor, so that the priority is given to the processing of the
voice data whilst the processing of thc image data is controlled or
discontinucd in order td continue the current processing speed of the voice
data when the mouitoring unit recognizes an over-load of the processor.

It is also preferablc that the controller unit controls the current
processing speed of the voice data only when said controller still
recognizes said over-load of said processor even after the processing of the
image data has been discontinued.

It is also preferable that the monitoring unit is operated to
monitor an amount of the multiplexed data accumulated in a data storage
unit for subsequent transfer through the communication line so that only
when the amount of the multiplexed data accumulated in the data storage
‘upit is less than a predetcrmined levcl, then the controller unit performs the
control operation.

It is also prefcrable that the controller unit controls the
processing speed of thc image data by changing an original image data
processing speed format defining a first data processing speed as a normal
data processing speed to other image data processing speed format defining
a second data processing speed which is lower than the first data processing
speed when the monitoring unit recognizes the over-load of the processor.

It is also preferable that the controller unit further controls the
processing speed of the image data by returning the other image data
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proccssing speed format into the original image data processing speed
format when the monitoring unit recognizes no over-load of the processor.

It is also preferable that the controller unit further controls the
processing speed of the image data by further changing the other image
data processing speed format into still other image data processing speed
format defining a third data-processing speed which is lower tham the
second data processing speed when the monitoring unit still recognizes the
over-load of the processor.

It is also preferablc that the controller unit furthcr controls the
processing specd of the image data by returniog the still other image data
processing speed format into the other image data processing speed format
when the monitoring unit recognizes no over-load of the processor.

‘It is also preferable that the controller unit further controls the
processihg speed of the image data by discontinuing the processing of the
. image data only when the monitoring unit still recognizes the over-load of
the processor even aftcr the controller unit changes the image data
processing speed format into a final image data processing spced format
defining a lowest data processing speed.

It is also preferable that the controller unit further controls the
processing speed of the image data by re-starting the still other image data
compression processing when the monitoring unit recognizes no over-load
of the processor.

It is also preferable that the controller unit controls the
processing speed of the image data by controlling an operation of a
compressor provided cach of the terminal devices.

The second present invention provides a system for tronsferring
multiplexed data including image data and voice data through at least a
communication line between at least two terminal devices. The system
includes : 2 monitoring unit for monitoring a load of a processor provided
in cach of the terminal devices ; and a confroller unit for controlling
processing speeds of the image data and the voice data, so that the priority
is given to the processing of the voice data whilst the processing of the
image data is controlled or discontinucd in order to continue the current
processing speed of the voice data when the monitoring unit recognizes an
over-load of the processor.

It is preferable that the controller umit controls the current
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processing speed of the voice data only.when said controller still
recognizes said over-load of said processor even after the processing of the
image data has been discontinued.

It is also preferable that the monitoring umit is operated to
monitor an' amount of the multiplexed data accumulated in a data storage
" unit for subscquent transfer through the communication line so that only
when the amount of thc mmltiplexed data accumulated in the data storage
unit is less than a predetermined level, then the controller umt performs the
control opcratmm

It is also prefcrablc that the controller unit controls the
processing speed of the image data by changing an original image data
processing speed format defining a first data processing speed as a normal
data processing speed to other image data processing speed format defining
a second data processing speed which is Jower than the first data processing
speed when the monitoring unit recognizes the over-load of the processor.

It is also preferable that the controller umit further controls the
processing speed of the image data by returning the other image data
processing speed format into the original image data processing speed
format when the monitoring unit recognizes no over-load of the processor.

It is also preferable that the controller unit further controls the
processing speed of the image data by further changing the other image
data processing speed format into still other image data processing speed
format defining a third data processing speced which is lower than the
second data processing specd when the monitoring unit still recognizes the
over-load of the processor.

It is also preferable that the controller unit further controls the
processing speed of the image data by returning the still other image data
processing speed format into the other image data processing speed format
when the monitoring uait recognizes no over-load of the processor.

It is also preferable that the controller unit further controls the
processing speed of the image data by discontinuing the processing of the
image data only when thc monitoring unit still recognizes the over-load of
the processor even alter the controller unit changes the image data
processing speed format into a final image data processing speed format
defining a lowest data processing speed.

1t is also preferable that the controller unit further controls the
-
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processing speed of the-image data by re-starting the still other image data
compression processing when the monitoring unit recognizes no over-load
of the processor.

It is also preferable that the controller umit controls the
processing speed of the image data by controlling an operation of a
compressor provided each of the terminal devices.

It is also preferable that the monitoring unit further monitors a
current state of transfer of the multiplexed data on the communication line
so as to permit the controller unit to further control transfers of the image
data and the voice data, so that a priority is given to the transfer of the
voice data whilst the transfer of the image data is controlled or
discontinued in order to contimuc a current transfex of the voice data when
the monitoring unit recognizes a delay in transfer of the multiplexed data
on the communication line.

It is also preferable that the controller unit conttols the current
transfer of the voice data only when the monitoring unit still recognizes the
delay in trapsfer of the multiplexed data on the communication line even
the transfer of the image data is discontinued.

_ It is also preferable that the monitoring unit is operated to
toonitor an amount of the mmitiplexed data accurmlated in a data storage
unit for subsequent transfer throngh the communication linc so that only
when the amount of the multiplexcd data accumulated in the data storage
unit exceeds a predetermincd level, then the controller unit performs the
control opcration.

It is also preferable that the conu-oller unit controls the transfer of
the imagc data by changing an original image data format defining a first
data transfer rate as a normal data transfer rate to other image data format
defining a second data transfer rate which is lower than the first data
transfer rate when the monitoring unit recognizes the delay in transfer of
the multiplexed data on thc communication line.

It is also preferable that the controller unit furthcr controls the
transfer of the image data by returning the other image data format into the
original image data format when the monitoring unit recognizes no delay in
transfer of the multiplexcd data on the communication line.

It is also preferable that the controller unit further controls the
transfer of the image data by further changing the other image data format

—_—
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into still other image data format defining a third data transfer rate which is
lower than the second data transfer rate when the monitoring unit still
recognizes the delay in transfer of the multiplexed data on the
communication line.

It is also prefcrable that the controller unit further controls the
transfer of the image data by returning the still other image data format into
the other image data format when the monitoring unit recognizes no delay
" in transfer of the multiplexed data on the communication line.

It is also- preferable that the controller unit further controls the
transfer of the image data by discontinuing the transfer of the image data
only when the monitoring unit still recognizes the delay in transfer of the
multiplexed data on the communication line even after the controller unit
changes the image data format into a ﬁnal image data format defining a
lowest data transfer rate.

It is also prefcrable that the controller unit further controls the
transfer of the image data by re-starting the image data transfer when the
monitoring unit recognizes no. delay in transfer of the multiplexed data on
the communication line.
| It is also preferable that the monitoring unit and the controller

unit are realized by a data controller provided in each of the terminal
devices.

The third present invention provides a system for transferring
image data and voice data through at least a communication line between at
least two. terminal devices, wherein the system includes a controller has
both a monitoring function for monitoring a current state of transfer of the
" image data apnd voicc data through the communication line and a
controlling function for controlling transfers of the image data and the
voice data, so that a priority is given to the transfer of the. voice data whilst
the transfer of the image data is controlled or discontinucd in order to
continue a current transfer of the voicc data when the controller recognizes
a delay in transfer of the image and voice data on the communication line.

It is preferable that the controllcr controls the current transfer of
the voice data only when the controller still recognizes the delay in transfer
of the image data and the voice data on the communication line even the
transfer of the image data is discontinued.

It is also preferable that the controller is operated to monitor an
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amount of the image data and the voice data accumulated in a data buifer
for subsequent transfer through the communication line so that only when
the amount of the image data and the voice data accumulated in the data
buffer exceeds a predetermined level, then the controller unit performs the
control operation.

It is also preferable that the controller controls the transfer of the
image data by changing an original image data format defining a first data
transfer ratec ‘as a normal data transfer rate to other image data format
defining a second data transfer rate which is lower than the first data
trausfer rate when the controller recognizes the delay in transfer of the
image data and the voice data on the communication line.

_ It is also preferable that the controller further controls the transfer
of the image data by retwrning the other image data format into the original
image data format when the controller recognizes no delay in transfer of
the image data and the voice data on the communication line.

1t is also preferable that the controllcr further controls the transfer
of the image data by further changing the other image data format into stili

" other image data format defining a third data transfer rate which is lower
than the second data transfer rate when the controller still rccognizes the
dclay in transfer of the image data and the voice data on the communication
line.

It is also preferable that the controller further controls the transfer
of the image data by retuming the still other image data format into the
other image data format when the controller recognizes no delay in transfer
of the image data and the voice data on the communication line.

It is also preferable that the controller further controls the transfer
of the image data by discontinuing the transfer of the image data only when
the controller still recognizes the delay in transfer of the image data and the
voice data on the communication line even after the controller changes the
image data format into a final image data format defining a lowest data
transfer rate. :

It is also preferable that the controller further controls the transfer
of the image data by re-starting the image data transfer when the controller
recognizes no delay in transfer of the image data and the voice data on the
communication line.

It is also preferable that the controller is realized by a data
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controller provided in cach of the terminal devices.

It is also prcferable that the coniroller further monitors a load of a

processor provided in cach of the terminal devices for permitting the
controller to control processing speeds of the image data and the voice data
by the processor, so that the priority is given to the processing of the voice
data whilst the processing of the image data is controlled or discontinued in
order to continue the currcnt processing speed of the voice data when the
. controller recognizes an over-load of the processor.
' . It is also preferable that the controller controls the current
. processing specd of the voice data only when said controller still -
recognizes said over-load of said processor even after the processing of the
image data has been discontinued.

It is also preferable that the controller is opcrated to monitor an

amount of the image data and the voice data accusmlated in a data buffer
for subscquent transfer through the communication line so that only when
the amount of the image data and the voice data accumulated in the data
. storage umit is less than a predctcrmined Jevel, then the controller performs
~ the control operation.
. It is also preferable that the controller controls the processing
speed of the image data by changing an original image data processing
speed format defining a first data processing speed as a normal data
processing speed to other image data processing speed format defining a
second data processing speed which is lower than the first data processing
speed when the controller recognizes the over-load of the processor.

It is also preferablc that the conmtroller further controls the
processing speed of the image data by returning the other image data
processing speed format into the ariginal image data processing speed
format when the controller recognizes no over-load of the processor.

It is also preferable that the controller further controls the
processing speed of the image data by further changing the other image
data proccssing speed format into still other image data processing speed
format defining a third data processing speed which is lower than the
sccond data processing speed when the controller still recognizes the over-
load of the processor. '

It is also preferable that the controller further controls the
processing speed of the image data by returning the still other image data
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processing speed format into the other image data processing speed format
when the controller recognizes no over-load of the processor.

It is also preferable that the conmtroller further controls the
processing spced of the image data by discontinuing the processing of the
image data only when the controller still recognizes the over-load of the
processor even after the controller changes the image data processing speed
format into a final image data processing speed format defining a lowest
data processing speed.

It is also preferablc that the controller further controls the
processing speed of the image data by re-starting the still other image data -
compression processing when the controller recognizes no over-load of the
PIOCCSSOL |
It is also preferable that the controller controls the processing
speed of the image data by controlling an operation of a compressor -
provided each of the terminal devices.

The fourth present invention provides a system for transferring
image data and the voice data including imagc data and voice data through
at least a communication line between at least two termipal devices,
wherein the system includes a controller has both 2 monitoring function for
monitoring a load of a processor provided in each of the terminal devices
and a controlling function for controlling processing speeds of the image
data and the voice data, so that the prority is given to the processing of the
voice data whilst the processing of the image data is conmtrolled or
discontinued in order to continue thc current processing speed of the voice
data when the controller recognizes an over-load of the processor.

It is preferable that the controller controls the current processing
speed of the voice data only when said controller still recognizes said over-
load of said processor even after the processmg of the image data has been
discontinued.

It is also preferable that the controller is operated to monitor an
amount of the image data and the voice data accumulated in a data buffer
for subsequent transfer through the communication line so that only when
the amount of the image data and the voice data accumulated in the dats
buffer is less than a predetermined level, then the controller performs the
control opcration.

It is also preferable that the controller contrals the processing
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speed of the image data by changing an original image data processing
speed format defining a first data processing speed as 2 nonnaII data
processing speed to other image data processing speed format defining a
second data processing speed which is lower than the first data processing
speed when the controller recognizes the over-load of the processor.

It is also preferable that the controller further controls the
processing speed of the image data by refuming the other image data
processing speed format into the original image data processing speed
format when the controller recognizes oo over-load of the processor.

It is also preferablc that the controller fusther controls the
processing speed of the image data by further changing the other image
data processing speed format into still other image data processing spced
* format defining a third data processing speed which is lower than the
second data processing speed when the controller still recognizes the over-
load of the processor.

It is also preferable that thc controller further controls the
processing speed of the image data by returning the still other image data
processing speed format into the other image data processing speed format
when the controller recognizes no over-load of the processor.

It is also preferable that the controller further conmfrols the
processing speed of the image data by discontinuing the processing of the
image data only when the controller still recognizes the over-load of the
processor even after the contraller changes the image data processing speed
format into a final image data processing speed format defining a lowest
data processing speed.

It is also prcfcrable that the conmtroller further controls the
processing speed of the image data by re-starting the still other image data
* compression processing when the controller recognizes no over-load of the
processor.

It is also preferablc that the controller controls the processing
speed of the imagc data by controlling an operation of a compressor
provided cach of the terminal devices.

It is also preferablc that the controller further monitors a current
state of transfcr of the image data and the voice data on the communication
line so as to permit the controller to further control transfers of the image
data and the voice data, so thatr a priority is given to the transfer of the
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voice data whilst the transfer of the image dafa is controlled.or
discontinued in order to continue a current transfer of the voice data when
the controller recognizes a delay in transfer of the image data and the voice
data on the coramunication line.

It is also preferable that the controller controls the current
transfer of the voice data only when the controller still recognizes the delay
in transfer of the image data and the voice data on the communication line
cven after the tra_nsfer of the image data has been discontinued.

It is also preferable that the controller is operated to monitor an
amount of the image data and the voice data accumulated in a data buffer -
for subsequent transfer through the communication linc so that only when
the amount.of the image data and the voice data accumulated in the data
buffer exceeds a predetermined level, then the controller performs the
control operation.

" Itis also preferable that the controller controls the transfer of the
imagc data by changing an original image data format defining a first data
transfer rate’ as a normal data transfer ratc to other image data format

"defining 2 second data trausfer ratc which is lower than the first data
transfer rate when the controller recognizes the delay in transfer of the
image data and the voice data on the communication line.

It is also preferable that the controller further controls the transfer
of the image data by returning the other image data format into the original
image data format when the controller recognizes no delay in transfer of
the image data and the voice data on the communication line.

It is also preferable that the controller further controls the transfer
of the image data by further changing the other image data format into still
other image data format defining a third data transfer rate which is lower
than the sccond data transfer rate when the controller still recognizes the

delay in rransfer of the image data and the voice data on the communication
line.
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It is also preferable that the controller further controls the transfer
of the image data by returning the still other image data format into the
other image data format when the controller recognizes ng delay in transfer
of the iroage data and the voice data on the communication line.

It is also preferable that the controller further controls the transfer
of the image data by discontinuing the transfer of the image data only when
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the controller still recognizes the delay in transfer of the image data and the
voice data on the communication ling even after the controller changes the

. image data format into 2 ﬁnal image data format defining a lowest data
transfer rate,

It is also preferable that the controller further controls the transfer
of the image data by re-starting the image data transfer when the controlier
recognizes no delay in transfer of the image data and the voice data on the

. . communication line.
It is also preferable that the controller and the controller are
realized by a data controller provided in each of the terminal devices.

PREFERRED EMBODIMENTS

- FIRSTEMBODIMENT: '
' A first embodiment according to the present invention will be
* described in detail with rcference to FIG. 2 which is a block diagram
-+ illustrative of 2 novel video confercace system for transferring image data
. and voice data through a general commumication line between two terminal
devices. The novel video conference data transfer system comprises two
terminal devices 1 and 15 and 2 communication line 14 connecting the two
terminal devices 1 and 15 to cach other or transferring image data and
voice data for the video conference. The two terminal devices 1 and 15 will
be referred to as a first terminal device 1 and a second terminal device 15
which have the same structurc and configurations. The first and second
terminal devices 1 and 15 have first and second microphones 2 and 24
respectively for capturing voices. The first and second terminal devices 1
and 15 also have first and second cameras 3 and 25 respectively for
capturing images. The first and second terminal devices 1 and 15 also have
first and second data compressors 6 and 22 respectively. The first
compressor 6 is connected to the fixst microphone 2 and the first camera 3
for receiving tmage data captured by the first camera 3 and voice data
captured by the first microphone 2 to compress the rcceived image data and
the received voice data. The second compressor 22 is also connected to the
second microphone 24 and the first camera 25 for receiving image data
captured by the second camera 25 and voice data captured by the second
microphone 24 1o compress the received image data and the received voice
I

heet Has Been Replaced

i



21

- data. The first and second terminal devices 1 and 15 also have first and
second multiplexers 8 and 20 respectively for multiplexing image data and
voice data. The first multiplexer 8 is connected to the first data compressor
6 for recciving the compressed image data and the compressed voice data
from the first data compressor 6 to multiplex the compressed image data
and the compressed voice data. The second multiplexer 20 is connected to
the second data compressor 22 for receiving the compressed image data
and the compressed voice data from the second data compressor 22 to
multiplex the compressed image data and the compressed voice data. The
first and second terminal devices 1 and 15 also have first and second
transmission data buffers 11 and 17 respectively for temporary storing the
multiplexed data. The first transmission data buffer 11 is connected to the
first multiplexer 8 for receiving and temporary storing the multiplexed data.
The second transmission data buffer 17 is conmected to the second
multiplexer 20 for rcceiving and temporary storing the multiplexed data.
The first and second terminal devices 1 and 15 also have first and second
communication devices 13 and 16 respectively. The first and second
communication devices 13 and 16 are connected to each other through the
communication line 14. The first communication device 13 is connected to
the first transmission data buffer 11 for receiving the first multiplexed data
from the first transmission data buffer 11 fo transmit the first multiplexed
data through the communication line 14 to the second communication
device 16. On the other hand, the second communication device 16 is
connected to the second transmission data buffer 17 for receiving the
second multiplexed data from the second transmission data buffer 17 to
transmit the second multiplexed data through the communication line 14 to
the first communication device 13. The first communication device 13
receives the second multiplexed data from thc second communication
device 16, whilst the second comumunication device 16 receives the first
multiplexed data from the first communication device 13. The first and
second terminal devices 1 and 15 further have first and second receiving
data buffers 12 and 18 respectively for tcrporary storing the received data.
The first receiving data buffer 12 is connected to the first communication
device 13 for receiving the second multiplexed data from the first
communication device 13 to temporary store the second multiplexed data.
The second receiving data buffer 13 is comnccted to the second
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communication device 16 for receiving the first multiplcxed data from the
second communication device 16 to temporary store the first multiplexed
data. The first and second terminal devices 1 and 15 further have first and
second demmltiplexers 9 and 21 respectively for separating the multiplexed
data into voice and image data. The first demulfiplexer 9 is connected to -
the first receiving data buffer 12 for receiving the second multiplexed data
to depmiltiplex the second multiplexed data into second image data and
second voice data separated from each other. The second demultiplexer 21
is connected to the second receiving data buffer 18 for receiving the first
multiplexed data to demultiplex the first multiplexed data into first image
data and first voice data scparated from each other. The first and second
terminal devices 1 and 15 further have first and second decompressors 7
and 21 respectively for decompressing the image data and the voice data
separatcly. The first decompressor- 7 is connected to the first demultiplexer
9 for receiving the second image data and the sccond voice data to expend
the second image data and the second voice data separately. The second
decompressor 23 is connected to the second demultiplexer 21 for receiving
the first image data and the first voice data to expend the first image data
and the first voice data separately. The first and second terminal devices 1
and 15 further have first and second speakers 4 and 26 as well as first and
sccond displays S and 27 respectively for re-producing the voice data and

. the image data, The first speaker 4 is connected to the first decompressor 7
for recciving the second voice data from the first decompressor 7 to
reproduce the second voice data as a voicc. The first display 5 is also
connected to the first decompressor 7 for receiving the second image data
from the first decompressor 7 to reproduce the sccoud image data on 2
screen of the first display 5. The second speaker 26 is connected to the
second decompressor 23 for receiving the first voice data from the second
decompressor 23 to reproduce the first voice data as a voice. The second
display 27 is also connected to the second decompressor 23 for receiving
the first image data from the second decompressor 23 to reproduce the first
image data on a screen of the second display 27.

The first and second terminal devices 1 and 15 also have first and
second data controllers 10-1 and 19-1 respectively. The first data controller
10-1 has both a monitoring function for monitoring a current state of
transfer of the image data and voice data through the general
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communication line 14 and a controlling function for controlling transfers
of the image data and the voice data, so that a priority is given to the
transfer of the voice data whilst the transfer of the image data is confrolled
or discontinued in order 1o continue a current transfer of the voice data
when the controller recognizes a dclay in transfer of multiplexed data
containing the image and voice data on the general communication line 14.
The second data controller 19-1 has both a monitoring function for
monitoring a current state of transfer of the image data and voice data
through the general communication line 14 and a controlling function for
controlling transfers of the image data and the voice data, so that a priority
is given to the transfer of the voice data whilst the transfer of the image
data is controlled or discontinued in order to continue a current transfer of
the voice data when the controller recognizes a- delay in transfer of
multiplexed data containing the image and voice data on the gemeral
-communication line 14. The. first data controller 10-1 is connected to the
first communication device 13 for receiving an information about an
amount of the multiplexed data accumulated in the first transmitting side
data buffer 11 for subsequent transfer through the communication line 14 in
order to monitor, through the first communication device 13, the amount of
the multiplexed data accumulated in the first transmitting side data buffer
11, so that only when the amount of the multiplexcd data accumulated in
the first transmitting side data buffer 11 exceeds a predetermined level,
then the above control function of the first data controller 10-1 is activated.
The second data controller 19-1 is also connected to the sccond
communication device 16 for receiving an information about an amount of
the multiplexcd data accumulated in the second transmitting side data
buffer 17 for subsequent transfcr through thc communication line 14 in
order to monitor, through the first communication device 16, the amount of
the multiplexed data accumulated in the sccond transmitting side data
buffer 17, so that only when the amount of thc multiplexed data
accumulated in the second transmitting side data buffer 17 exceeds a
predetermined level, then the above control function of the second data
conuoller 19-1 is activated. The first data controller 10-1 is further
connected to the first compressor 6 10 scnd the first compressor 6 an
instruction of changing an image data compression format in order to
control the transfer of the image data by changing an original image dara
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format defining a first data transfer rate as a normal data transfer rate to
other image data format defining a second data transfer rate which is lower
than the first data transfer ' rate when the first data controller 10-1
recognizes the delay in transfer of the image data and the voice data on the
communication line in accordance with the information about the data
accumulation in the first transmitting side data buffer 11 supplied from the
first communication device 13. The second data controller 19-1 is further
connected to the second compressor 22 to send the second compressor 22
an instruction of changing an image data compression format in order to
control the transfer of the image data by changing an original image data
format defining a first data transfer rate as a nommal data transfer rate to
other image data format defining a second data transfer rate which is lower
than thc first data transfer rate when the seccond data comtroller 19-1
recognizes the delay in transfer of the image data and the voice data on the
communication line in accordance with the information about the data
accumulation in the second transmitting side data buffer 17 supplied from
the second communicationp device 16. The first data confroller 10-1 further
controls the transfer of the image data by returning the other image data
format into the original image data format when the first data controller 10-
1 recognizes no delay in transfer of the image data and the voice data on
the general communication line 14. The second data controller 19-1 further
contyols the transfer of the image data by returning the other image data
format into the original image data format when the second data controller
19-1 recognizes no delay in transfer of the image data and the voice data on
the general communicarion line 14. The first data confroller 10-1 further
contyrols the transfer of the image data by further changing the other image
data format into still other image data format defining a third data transfer
rate which is lower than the second data transfer rate when the first data
controflcr 10-1 still recognizes the delay in transfer of the image data and
the voice data on the geperal communication line 14. The second data
controller 19-1 further coutrols the transfer of the image data by further
changing the other image data format into still other image data format
defining a third data transfer rate which is lower than the second data
transfer rate when the second data controller 19-1 still recognizes the delay
in transfer of the image data and the voice data on the general
communication line 14. The first data controller 10-1 further controls the
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transfer of the image data by refuming the still other image data format into
the other image data format when the first data coatroller 10-1 recognizes
no delay in transfer of the image data and the voice data on the general
cornmunication line 14. The second data controller 19-1 further controls the
transfer of the fmage data by returning the still other image data format into
the othcr image data format whea the second data controller 19-1
recognizes no delay in transfer of the image data and the voice data on the
general communication line 14. The first data controller 10-1 further
controls the transfer of the image data by discontinuing the transfer of the
image data only when the first data controller 10-1 still recognizes the
delay in transfer of the image data and the voice data on the general
"communication linc 14 even after the first data controller 10-1 changes the
image data format into 2 final image data format defining a lowest data
transfer rate. The second data controller 19-1 further controls the transfer of
the image data by discontinuing the transfer of the image data only when
the second data controller 19-1 still recognizes the delay in transfer of the
image data and the voice data on the general communication line 14 even
after the second data controller 19-1 changes the image data format into a
final image data format defining a lowest data transfer rate. The first data
* controller 10-1 further controls the transfer of the image data by re-starting
the image data transfer when the first data controller 10-1 recognizes no
delay in transfer of the image data and the voice dara on thc general
communication linc 14. The secopd data controller 19-1 further controls the
transfer of the image data by re-starting the image data transfer when the
second data controller 19-1 recognizes no delay in transfer of the image
data and the voice data on the general communication line 14. The first
data controller 10-1 controls the current transfer of the voice data only
when the first data controller 10-1 still recognizes the delay in transfer of
the image data and the voice data on the general communication line 14
even the transfer of the image data is discontinued, wherein the first data
controller 10-1 sends the first compressor 6 an instruction of changing an
original voicc data compression format into other voice data compression
format which is lower than the original voice data compression format, in
order to control the transfer of the voice data. The second data controlicr
15-1 controls the current transfer of the voice data only when the sccond
data controller 19-1 still recognizes the delay in transfer of the image data
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and the voice data on the general communication line 14 even the transfer

of the image data is discontinued, wherein the second data controller 15-1

sends the second compressor 22 an instruction of changing an original

voice data corupression format into other voice data compression format

which is lower than the origina! voice data compression format, in order to
control the transfer of the voice data.

SECOND EMBODIMENT ;.

A sccond embodiment according to the present invention will be
described in' detail with reference to FIG. 3 which is a block diagram
illustrative of a novel video conference system for transferring image data
and voice data through a general communication line between two terminal
devices. The novel video conference data transfer system comprises two
termainal devices 1 and 15 and a commnunication line 14 connecting the two
terminal devices 1 and 15 to each other or transferring image data and
voice data for the video conference. The two terminal devices 1 and 15 will
be referred to as a first terminal device 1 and a second terminal device 15
which have the same structure and configurations. The first and second
terminal devices 1 and 1S5 have first and second microphones 2 and 24
respectively for capturing voices. The first and second terminal devices 1
and 1S also havc first and second cameras 3 and 25 respectively for
capturing images. The first and second terminal devices 1 and 15 also have
first and second data compressors 6 and 22 respectively. The first
compressor 6 is connected to the first microphone 2 and the first camera 3
for receiving image data captured by the first camera 3 and voice data
captured by the first microphone 2 to compress the received image data and
the received voice data. The second compressor 22 is also connected to the
second microphone 24 and the first camera 25 for receiving image data
captured by the second camera 25 and voice data captured by the second
microphonc 24 to compress the received image data and the reccived voice
data. The first and second terminal devices 1 and 15 also have first and
second multiplexers 8 and 20 respectively for multiplexing image data and
voice data. The first multiplexer 8 is connected to the first data compressor
6 for receiving the compressed image data and the compressed voice data
from the first data corapressor 6 to multiplex the compressed {mage data
and the compressed voice data. The second multiplexer 20 is connected to
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the second data compressor 22 for receiving the compressed image data
and the compresscd voice data from the second data compressor 22 to
multiplex the compressed image data and the compressed voice data. The
first and second terminal devices 1 and 15 also have first and second
transmjssion data buffers 11 and 17 respectively for temporary storing the
multiplexed data. The first transmission data buffer 11 is connected to the
first multiplexer 8§ for receiving and temporary storing the multiplexed data.
The second transmission data buffer 17 is connected to thc second
multiplexer 20 for receiving and temporary storing the multiplexed data.
The first and second tenminal devices 1 and 15 also have first and second
communication devices 13 and 16 respectively. The first and second
communication devices 13 and 16 are connccted to each other through the
communication line 14. The first communication device 13 is connected to
the first transmission data buffer 11 for receiving the first multiplexed data
. from the first transmission data buffer 11 to transmit the first multiplcxed
data throogh the communication line 14 to the second communication
device 16. On the other hand, the second communication device 16 is
comnected to the second transmission data buffer 17 for receiving the
second multiplexcd data from the second transmission data buffer 17 to
transmiit the second multiplexed data through the communication line 14 to
the first communication device 13. The first communication device 13
receives the sccond multiplcxed data from the second communication
device 16, whilst the second communication device 16 recsives the first
multiplexed data from the first communication device 13. The first and
sccond terminal dovices 1 and 15 forther have first and second receiving
data baffers 12 and 18 respectively for temporary storing the received data.
The first receiving data buffer 12 is connected to the first communication
device 13 for receiving the second multiplexed data- from the first
communication device 13 to temporary store the second multiplexed dats.
The second receiving data buffer 13 is connccted to the second
communication device 16 for receiving the first multiplexed data from the
sccond communication device 16 to temporary store the first multiplexcd
data. The first and second terminal devices 1 and 15 further have first and
second demultiplexers 9 and 21 respectively for separating the multiplexed
data into voice and image data. The first demultiplexer 9 is connected to
the first receiving data buffer 12 for receiving the sccond multiplexed data
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to demultiplex the second multiplexed data into second image data and
second voice data separatcd from each other. The second demultiplexer 21
is connected to the second receiving data buffer 18 for receiving the first
multiplexed data to demultiplex the first multiplexed data into first image
data and first voice data separated from each other. The first and second
terminal devices 1 and 15 further have first and second decompressors 7
and 2] respectively for decompressing the image data and the voice data
separately. The first decompressor 7 is connected to the first demultiplexer
9 for receiviug the second image data and the second voice data to expend
the second image data and the second voice data- separately. The second
decompressor 23 is connected to the second demultiplexer 21 for receiving
the first image data and the first voice data o expend the first image data
and the first voice data separately. The first and second terminal devices 1
and 15 fuorther have first and second speakers 4 and 26 as well as first and
second displays 5 and 27 respectively for re-producing the voice data and
the image data. The first speaker 4 is connected to the first decompressor 7
for receiving the .seccond voice data from the first decompressor 7 to
reproduce the sccond voice data as a voice. The first display 5 is also
connected to the fixrst decompressor 7 for receiving the second image data
from the first decompressor 7 to reproducc the second image data on 2
screcn of the first display 5. The second speaker 26 is connected to the
second decompressor 23 for receiving the first voice data from the sccond
decompressor 23 to reproduce the first voice data as a voice. The second
display 27 is also connectcd to the second decompressor 23 for receiving
the first image data from the second decompressor 23 to reproduce the first
image data on a screen of the second display 27. The first and second
~ tcrminal devices 1 and 15 also have first and second data controllers 10-2
and 19-2 respectively. The fitst data controller 10-2 has both a monitoring
function for monitoring a load of a first CPU provided in the first
compressor 6 in the first texminal device 1 for data compressing operations
and a controlling function for controlling processing speeds of the image
data and the voice data by the first CPU, so that the priority is given to the
processing of the voice data by the first CPU whilst the processing of the
image data by the first CPU is controllcd or discontinued in order to
continue the current processing speed of the voice data by the first CPU
when the first data controller 10-2 recognizes an over-load of the first CPU.
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The second deta controller 19-2 has both a monitoring function for
monitoring a load of a second CPU provided in the second compressor 22
in the sccond terminal device 15 for data compressing operations and a
controlling function for controlling processing speeds of the image data and
the voice data by the second CPU, so that the priority is given to the
processing of the voice data by the second CPU whilst the processing of the
image data by the second CPU is controlled or discontinued in order to
continue the current processing speed of the voice data by the second CPU
" when the second data controller 19-2 recognizes an over-load of the second
CPU. The first data controller 10-2 is connected to the first communication
device 13 for receiving, through the first communication device 13, about
informations of an amount of the image data and the voice data
accumulated in the first transmitting side data buffer 11 for subsequent
transfer through the general communication line 14 in order to monitor the
amount of the accumulated image and voice data, so that only whea the
amount of the image and voice data accumulated in. the first transmitting
side data buffer 11 is less than a predetermined level, then the control
function of the first data controller 10-2 is activated. The second data
controller 19-2 is connected to the second communication device 16 for
receiving, through the second communication device 16, about
informations of an amount of the image data and the voice data
accumulated in the second transmitting side data buffer 17 for subsequent
transfer through the general communication line 14 in order to monitor the
amount of the accumulated image and voice data, so that only when the
amount of the image and voice data accumulated in the second transmitting
.side data buffer 17 is less than a predetermined level, then the control
function of the second data controller 19-2 is activated. The first data
controller 10-2 is also connected to the first data compressot 6 for sending
the first data compressor 6 an ipstruction to change an original image data
processing speed format defining a first image data proccssing speed as a
normal image data processing speed to other image data processing speed
format defining a second image data processing spced which is lower than
the first image data processing speed when the first data controller 10-2
recognizes the over-load of the first CPU, so as to coatrol the processing
speed of the image data. The second data controller 19-2.is also connected
to the sccond data compressor 22 for sending the second data compressor
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- 22 an instruction to change an original image data processing speed format
defining a first image data processing speed as 2 normal image data
processing spced to other image data processing speed format defining a
second image data processing speed which is lower than the first image
data processing speed when the second data controller 19-2 recognizes the
over-load of the second CPU, so as to control the processing speed of the
image data. The first dara controller 10-2 further” controls the processing
speed of the image data by returning the other image data processing speed
format into the original image data processing speed format when the first
data controller 10-2 recognizes no over-load of the first CPU. The second
data controller 19-2 further contrals the processing speed of the image data
by returning the other image data processiug speed format into the original
image data processing speed format when the second data controller 19-2
rccognizes no over-foad of the sccond CPU. The fitst data controller 10-2
further controls the processing speed of the image data by sending the first
data compressor 6 an instruction of further changing the other image data
processing speed format into still other iriage data processing spced format
defining a third data processing speed which is lower than the second data
processing speed when the first data controller 10-2 still recognizes the
over-load of the first CPU. The second data controller 19-2 further controls
the processing speed of the image data by sending the second data
compressor 22 an instruction of further changing the other image data
processing speed format into still other image data processing speed format
defining a third data processing speed which is lower than the second data
processing spced when the second data controller 19-2 still recognizes the
over-load of the second CPU. The first data controller 10-2 further controls
the processing speed of the image data by returning the still other image
data processing speed format into the other image data processing speed
format when the first data controller 10-2 recognizes no over-load of the
first CPU. The second data controller 10-2 further controls the processing
speed of the image data by retuming the still other image data processing
specd format into the other image data processing spced format when the
second data controllcr 19-2 recognizes no over-load of the second CPU.
The first data controller 10-2 further controls the processing speed of the
image datz by sending the first data compressor § an instruction of
discontinning the data compression processing of the image data only when
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the fixst data controller 10-2 still recognizes the over-load of the first CPU
even after the first data controller 10-2 has changed the image data
processing speed format into a final image data processing speed format
defining a lowest data processing speed. The second data controller 19-2
further" controls the processing speed of the image data by sending the
second data compressor 22 an instruction of discontinuing the data
coropression processing of the image data only when the second data
controller 19-2 still rccognizes the over-load of the second CPU even after
. the sccond data controller 19-2 has changed the image data processing
. speed format into a final image data processing speed format defining a
lowest data processing speed. The first data controller 10-2 further controls
the processing speed of the image data by re-starting the still other image
data compression processing when the controller recogunizes no over-load
of the first CPU. The second data confroller 19-2 further controls the
processing speed of the image data by re-starting the still other image data
compression processing when the controller recognizes no over-load of the
second CPU. The first data controller 10-2 controls the current processing
speed of the voice data by sending the first data compressor 6 an instruction
of changing an original voice data compression format defining a first data
compression rate as a normal data compression rate into another voice data
compression format defining a second data compression rate which is
lower than the first data compression rate only when the first data
controller 10-2 still recognizes the over-load of the first CPU even after the
processing of compression of the image data has been discontinued. The
second data conwroller 19-2 coutrols the current processing speed of the
voice data by scnding the second data compressor 22 an instruction of
changing an original voice data compression format defining a first data
compression rate as a normal data compression rate into another voice data
compression format defining a second data compression rate which is
lower than the first data compression rate only when the second data
controller 19-2 still recognizes the over-load of the second CPU even after
the processing of compression of the image data has been discontinued.

Whereas modifications of the prescat invention, will be apparent
to a person having ordinary skill in the ant, to which the invention pertains,
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it is to be understood th . |

3 . at embodlm

illustratio L ents as shown and descri

Acoordin;s are by no t.lmt intended to be °°nSidereﬁ l;scnll::; Py way o £

fall within :}1’; e be intended to cover by claims all ;,-ﬂ Tng sense.
¢ spirit and scope of the present invention modifications which

-
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What is claimed is :

1. A system for transfcrring multiplexed data including image data
- and voice data through at least 8 communication line bgtween at least two
tcrnunal devices, wherein said system includes -

: amomtonngmeansfotmomtormgaamentstateoftransferof
said roultiplexed data on said communication line ;. and

. a_contyoller-means for controlling n'ansfcrs of said image data ,
. and said voice. data, so that.a priority is given to said uansfer of sajd voice': .
data whilst said transfer of said image data is contralled or dis¢ontinued in. - -

" arder to continue a current trgnsfer of said voice deta when said wonitoring

o -.meansrecogmzesadelaymtransferofsaadmuluplcxeddataonsald '

: commumcauan line.

2 The systemas claunedmclmml wherem saxd contro].lermeansf. SR
 controls said current trausfer of said voice data only when said monitoring
weans still recognizes said delay in transfer of said multiplexed data on
said communication line even after said transfer of said image data has_
" been discontinued. :
. 3. The system as claimed m daun 1, wherein said monitoring
means is operated to monifor an’ amount of said- multiplexed data

. " ‘accurulated in a data storage means for subsequent transfer through said -

communication line so that only when 'said amount of said multiplexed data
~ accumulated in said data storage means exceeds a predetermined level, then

. | satd controller means performs said control. operation.

4, 'I'he-system as claimed in claim 1, wherein said controller means
'~ controls said transfer of said imagc data by changing an original image data
format defining a first data transfer rate as a normal data transfer rate to
otber image data format defining a second data transfer rate which is lower
than said first data transfer rate when said monitoring mcans recognizes
said delay in transfer of said multiplexed data on said communication line.

S. ‘The system. as claimed in claim 4, wherein said controller means
further controls said transfer of said image data by returmning said other

I
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image data format into said ongmal image data format when said
monitoring means recognizes no delay in trapsfer of said multiplexed data
on said communication line. - .

34

6. - . Thesystzmasclannedmclmm4 ‘wherein said controller means
further ‘controls said transfer’of said image data by further changing said
othenmagedatafonnatmmmllo&crunagedatafomatdeﬁmngathnd
datauansferratewhzchzslowerthansadsewnddatatransfumtewhen
.- sgid. monitoring “means - still recognizes': said delay m transfer of said. -
. mulnplcxed qata on said commnmcauon lme. : o

."‘

Gl Thesystemasclaunedmdmmﬁ,whacmwdcontouermcans

* further controls said transfer-of said image data by teturning said still other

T . 'magedataformatmtosazdotherlmage data format when said monitoring .

means recogmzes Do dclay in transfer of smd muluplexed data on said

e commumcanon lme.

i

8 The system as- clanncd in- claun 4, wherem sald confroller means

further' controls said trapsfer of said image data by discontinuing said

transfer of said image data only: when-said monitoring means still
recognizes said delay in transfer “of said multiplexed data on said

. ‘communication line even after said controller means changes said fmage

data format into a final image data format defining a lowest data transfer

rate.

9. The system as claimed in claim 8, wherein said controller mcans
further controls said transfer of said image data by re-starting said still
other image data format when said monitoring means recognizes no delay -
in transfer of said multiplexed data on said communication line.

10. The system as claimed in cleim 1, wherein said monitoring
means and said controller meaus are realized by a data controller provided
in each of said terminal devices.

11. The system as claimed in claim 1, wherein monitoring means
further monitors a load of a processor provided in each of said terminal

‘_——.—‘—_____"__—.—————‘_—'—"—’_
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devices for permitting'said controller means to control processing speeds of
said image data and said voice. data by said processor, so that said priority
is'given to said processing of said voicc data whilst said processing of said
image data is controlled or discontinued in order‘to continue said current
processing -speed- of said ‘voice data when said monitoring means
recoguizes an over-load of said processor.

Th§ systgmascla.lmed mcla:m il,- wherein said controller means

35

! N

/. "controls said cuiTent processinig speed of said voice data ouly when. seid

controllér means still Tecognizes said overrload of said processor even after -
. said processing of said image'dats bas beei discontinued. -

215.; " The systam"as claimed. i claim 11, wiherein ‘said monitoring

7 meang /15’ operated "to monitor :n  amopst - of said ialtplexed daty-

. « v
. ~

o _accumulated in a°date’ storage means for subsequent transfer through said

communication line so that only when said amount of said multiplexed data
- "accummlated in said data storage mieans is less than a predetermined level
- . then said controller means performs said control operation. '

14. - The system as claimed in claim 11, wherein said controller means
controls said processing speed -of said image data by changing an original
image data processing speed formiat defining a first data processing speed
as 2 normal data processing speed to'other image’ data processing speed
format' defining a second data processing speed which is lower thap said
first data processing speed Wwhen said monitoring means recognizes said
aver-Joad of said processor.

15. The system as claimed in claim 14, wherein said controller
means further controls said processing - speed of said image data by
reuming said other image data Processing speed format into said original
image data processing speed format when said monitoring means
recognizes no over-load of said processor. -

16. The system as claimed in claim 14, chrein said controller
means further controls said processing speed of said image data by further
changing said other image data processing speed formiat into still other
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~ image data processing specd forrat defining a third data processing specd
which is lower- than said second data processing speed when said
monitoring means still recognizes said over-load of said processor.

17 L Tﬁc sttem‘as claimed in' claim 16, whercin said controller
’ means funhgr controls said “processing spegd of said image dam by

.+ rehimipg said still other image data’ processing speed format into said other

- image “data prowssmg speed format when sa:d momtonng means

o recogmzs 10 over-load of smdprocem

n .'- 18, The system as cla:med in claim 14, wherem said conmroller
- means fuxthea‘ controls saul processing speed of said image data by

-:dlscqntummg Said pxocessmg of said image data only when said
“ monitoring ‘means still recognizes’ “said over-load of said processor even
.after san'l conttoller means changes said -image data’ processing speed

" format into a final image data processing speed format deﬁmng a lowest

data prowssmg sPced

.'_19, . .The system as clauned in claim 18, wherein- said controller
means further contols said processing speed of said image data by re-
-starting said still other image data compression processing when said
- monitoring means recognizes no over-load of said processor.

20. - Thé system as claxmcd in claim 11, wherein said controller raeans
coptrols said ‘processing speed of said image data by controlling an
operation of a compressor provided each of said tcrminal devices.

21. A system for transferring multiplexed data including image data
and voice data through at least a communication linc between at least two
terminal devices, wherein said system includes :

a monitoring means for monitoring a load of a processor
provided in each of said terminal devices ; and

a ‘controller means for controlling processing specds of said
image data and said voice data, so that said priority is given to said
processing of said voice data whilst said processing of said image data is
cantrolled or discontinued in order to continuc said currcnt processing

I ————
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spced of said voice data when said monitoring means recognizes an over-
load of said processor.
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22. 'The system as claimed in claim 21, wherein said controller
means controls said current processing speed of said voice data only when
said processing of said image data is discontinued.

23. The system as claimed in claim 21, wherein said monitoring
means is operated to monitor an amount of said multiplexed data
accurnulated in a data storage means for subsequent transfer through said
commupication line so that only when said amount of said multiplexed data
accumulated io said data storagc means is less than a predetermined level,
then said controller means performs said control operation.

24. The system as claimed in claim 21, wherein said controller
means controls said processing speed of said image data by changing an
original image data processing speed format defining a first data processing
speed as a normal data processing speed to other image data processing
speed formar defining a second data processing speed which is lower than
sajd first data processing speed when said monitoring means rccognizes
said over-load of said processor.

25. The system as claimed in claim 24, wherein said controller
means further controls said processing speed of said image data by
returning said other image data processing speed format into said original
image darta proccssing speed format when said monitoring means
recognizes no over-load of said processor.

26. The system as claimed in claim 24, wherein said controller
means further controls said processing specd of said image data by further
changing said other image data processing speed format into still other
image data processing specd format defining a third data processing speed
which is lower than said second data processing speed when said
monitorng meaas still recognizes said over-load of said processor.

27. The system as claimed in claim 26, wherein said controller
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means furtbcr controls said processing speed of said image data by
returning said still other image data processing speed format into said other
ifmage data processing speed format when said monitoring means
recognizes no over-load of said processor.

28. The system as claimed in claim 24, wherein said controller
means further controls said processing speed of said image data by
discontinuing said processing of said imagc data only when said
.monitoring means still recognizes said over-load of said processor cven
after said controller meaps changes said image data processing speed
format into a final image data processing speed format defining a lowest
data processing speed.

29.  The system as claimed in claim 28, wherein said controller
means further controls said processing speed of said image data by re-
starting said still other image data compression processing when said
monitoring means rccognizes no over-load of said processor.

30. The system as claimed in claim 21, wherein said controller
means controls said processing speed of said image data by controlling an
operation of a compressor provided each of said terminal deviccs.

31. The system as claimed jn claim 21, wherein said monitoring
means further monitors a current state of transfer of said multiplexed data
on said communication line so as to permit said controller means to further
coatrol transfers of said image data and said voice data, so that a priority is
given to said transfer of said voice data whilst said transfer of said {mage
data is controlled or discontinued in order to continue a current transfer of
said voice data when said monitoring means rccognizes a delay in transfer
of said multiplexed data on said communication line.

32. The system as claimed in claim 31, whercin said coatroller
means controls sajd current transfer of said voice data only when said
monitoring means still recognizes said delay in transfer of said multiplexed
data on said commuuication line even after said transfor of said image data
has been discontinued. )
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33. The system as claimed in claim 31, wherein said monitoring
means is operated to momitor an amount of said multiplexed data
accumulated in a data storage means for subsequent fransfer through said
communication line so that only when said amount of said multiplexed data
accumulated in said data storage means exceeds a predetermined level, then
said controller means performs said control operation.

- 34. The system as claimed .in claim .31, wherein said controller
means controls said transfer of said image data by changing an original
image data format defining a first data trapsfer rate as a mormal data
transfer rate to other image data format defining a second data transfer rate
which is lower than said first data transfer rate when said monitoring means
recognizes sald delay in transfer of said mulnplexed data on said
communication linc.

35. The systern as claimed in claim 34, whercin said controller
mcans further controls said transfer of said image data by returning said
other image data format mto said original image data format when said

monitoring means recognizes no delay in transfer of said multiplexed data
on said communication line.

36. The system as claimed in claim 34, whercin said controller
means further controls said transfer of said image data by further changing
said other image data format into still other image data format defining 2
third data transfer rate which is lower than said second data transfer rate
when said monitoring means still recognizes said delay in transfer of said
multiplexed data on said communication line.

37. The system as claimed in claim 36, wherein said controller
means further controls said transfer of said image data by retumning said
still other image data format into said other image data format when said

monitoring means recognizes no delay in transfer of said multiplexed data
on said communication line.

38. The system as claimed in claim 34, wherein said conmtroller
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means further controls said transfer of said image data by discontinuing
said transfer of said image data only when said monitoring means still
recognizes said delay in trapsfer of said multiplexed data om said
communication line even after said controller means changes said image
data format into a final image data format defining a lowest data transfer
rate.

39. The system as claimed in claim 38, wherein said controller
means further controls said fransfer of said image data by re-starting said
still other image data format when said monitoring means recognizes no
delay in transfer of said mnitiplexed data on said communpication line.

40, The system as claimed in claim 31, wherein said monitoring
. means and said controller meags are realized by a data controller provided
- in each of said terminal devices.

41, A system for transferrinig image data and voice data through at
least a communication line between at least two terminal devices, wherein
said system includes a controller has both 2 monitoring function for
monitoring a current state of trapsfer of said image data and voice data
through said communication line and a controlling function for controlling
transfers of said image data and said voice data, so that a priority is given
to said transfer of said voice data whilst said transfer of said image data is
controlled or discontinued in order to continue a current transfer of said

voice data when said controller rccognizes a delay in transfer of said image
and vojce data on said communication line.

- 42. The system as claimed in claim 41, wherein said controller
controls said currcnt transfer of said voice data only when said controller
still recognizes said delay in transfer of said image data and said voice data

on said communication line even said transfer of said image data is
discontinued.

43, The system as claimed in claim 41, wherein said controller is
opcrated to monitor an amount of said image data and said voice data
accumulated in a data buffer for subsequent transfer through said
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commuaication line so that only when said amount of said image data acd
said voice data accumulated in said data buffer exceeds a predetcrmined
level, then said controller means performs said control operation.

44. The system as claimed in claim 41, wherein said controller
controls said transfer of said image data by changing an original image data
format defining a first data transfer rate as a normal data transfer rate to
other image data format defining a sccond data transfer rate which is lower
than said first data transfer rate when said controller recognizes said delay
in transfer of said image data and said voice data on said communication
linc. ' '

45, The system as claimed in claim 44, wherein said controller
further controls said transfer of said image data by rctuming said other
image data format into sajd original image data format when said controller
recognizes no delay in transfer of said image data and said voice data on
said communication line.

46. The system as claimed in claim 44, wherein said controller
further controls said transfer of said image data by further changing said
other image data format into still other image data format defining a third
data transfer rate which is lower than said second data transfer rate when

said controller still rccognizes said delay in transfer of said image data and
said voice data on said communication line.

47, The system as claimed in claim 46, wherein said controller
further controls said transfer of said image data by returning said still other
image data format into said other image data format when said controller
recognizes no delay in transfer of said image data and said voice data on
said communication line.

48. The system as claimed in claim 44, whercin said controllcr
further controls said transfer of said image data by discontinuing said
transfer of said image data only when said controller still yecognizes said
delay in transfer of said image data and said voicc data on said
coramunication linc even after said controller changes said image data
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format into a final image data format defining a lowest data transfer rate.
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45, The system as claimed in claim 48, wherein said controller
further controls said transfer of said image data by re-starting said still
other image data format when said controller recognizes no delay in
transfer of said image data and said voice data on said communication line.

50. The system as claimed in claim 41, wherein said controller is
realized by a data controller provided in cach of said terminal devices.

51. The system as claimed in claim 41, wherein said controller
" further monitors a load of & processor provided in each of said terminal
devices for permitting said controller to control processing speeds of said
image data and said voice data by said processor, so that said priority is
given to said processing of said voice data whilst said processing of said
image data is controlled or discontinucd in order to continue said current
processing speed of said voice data when said controller recognizes an
over-load of said processor.

52. The system as claimed in claim 51, wherein said controller
controls said current processing speed of said voice data only when said
controller still recognizes said over-load of said processor even after said
processing of compression of said image data has been discontinued.

53. The system as claimed in claim 51, wherein said controller is
operatcd to monitor an amount of said image data and said voice data
accumulated in a2 data buffer for subsequent transfer through said
communication line so that only when said amount of said image data and
said voice data accumulated in said data storagc means is less than a
predetermined level, then said controller performs said control operation.

54, The system as claimed in claim 51, wherein said controller
controls said processing speed of said image data by changing an original
image data processing speed format defining a first data processing spced
as a normal data processing speed to other image data processing specd
forraat defining a second data processing speed which is lower than said
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first data processing speed when said controller recognizes said over-load
of said processor.

55. The system as claimed in claim 54, wherein said controller
further controls said processing speed of said image data by returning said
other image data processing speed format into said original image data
processing speed format when said controller recognizes no over-load of
said processor. '

56. The systcm as claimed in claim 54, whercin said controller -
_further controls said processing speed of said image data by further
_changing said other image data processing speed format into still other
image data processing speed format defining a third data processing speed
which is lower than said second data processing speed when said controller
still recognizes said over-load of said processor.

57. The system as claimed in claim 56, wherein said controller
further controls said proccssing speed of said image data by returning said
still other image data processing specd format into said other image data

processing speed format when said conftroller recognizes no over-load of
said processor.

58. The system as claimed in claim 54, wherein said controller
further controls said processing speed of said image data by discontinuing
said processing of said image data only when said controller still
recognizes said over-load of said processor even after said controller
changes said image data processing speed format into a final image data
processing speed format defining a lowest data processing speed.

59. The system as claimed in claim 58, wherein said comtroller
further controls said processing speed of said image data by re-starting said
still other image data compression processing when said controllcr
rccognizes no over-load of said processor.

60. The system as claimed in claim 51, wherein said controller
controls said processing specd of said image data by controlling an
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operation of a compressor provided each of said terminal devices.

61. A system for transferring image data and said voice data
including image data and voice data through at least a communication line
between at least two termunal devices, wherein said system includes a
controller has both 2 monitoring function for monitoring a load of a
processor provided in each of said terminal devices and a controlling
function for coutrolling processing speeds of said image data and said voice
data, so that said priority is given to said processing of said voice data
whilst said processing of said image data is controlled or discontinucd in
order to continue said current processing specd of said voice data when
said controller recognizes an over-load of said processor.

62. The system as claimed in claim 61, wherein said controller
controls said current processing speed of said voice data only when said
controller still recognizes said over-load of said processor even after said
processing of compression of said image data has been discontinned.

63. The system as claimed in claim 61, wherein said controller is
operated to monitor an amount of said image data and said voice data
accymulated in a data buffer for subsequent transfcr through said
communication line so that only when said amount of said image data and
said voice data accumulated in said data buffer is lcss than a predetermined
level, then said controller performs said control operation.

64. The system as claimed in claim 61, wherein said controller
controls said processing speed of said image data by changing an original
image data processing speed format defining a first data processing speed
as a normal data processing speed to other image data processing speed
format defining a second data processing speed which is lower than said
first data processing speed when said controller recognizes said over-load
of said processor.

65. The system as claimed in claim 64, wherein said controller
further controls said processing speed of said image data by retuming said
other image data processing speed format into said original image data
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processing speed format when said controller recognizes no over-load of
said processor.

66. The system as claimed in claim 64, wherein said controller
further controls said processing speed of said image data by fusther
changing said other image data processing speed format into still other
fmage data processing speed format defining a third data processing speed
which is lower than said second data processing speed when said controller

" still recognizes said over-load of said processor.

67. The system as claimed in claim 66, wherein said controller
further controls said processing speed of said image data by returning said
still other image data processing speed format into said other image data
processing speed format when said controller recognizes no over-load of
said processor. |

68. The system as claimed in claim 64, wherein said controller

- further controls said processing speed of said image data by discontinuing

said processing of said image data only when said controller still
recognizes said over-load of said processor even after said controller
changes said image data processing speed format into a final image data
processing speed format defining a lowest data processing speed.

69. The system as claimed in claim 68, wherein said controller
further controls said processing speed of said image data by re-starting said
still other image data compression processing when said controller
recognizes no over-load of said processor.

70. The system as claimed in claim 61, wherein said controller
controls said processing speed of said image data by controlling an
operation of a compressor provided each of said terminal devices.

71. The system as claimed in claim 61, wherein said controller
further monitors a cuxrent state of transfer of said image data and said voice
data on said communication line so as to permit said controller to further
cantrol transfers of said image data and said voice data, so that a priority is
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given to said transfer of said voice data whilst said transfer of said image
data is controlled or discontinued in order to coutinue a current transfer of
said voice data when said controller recognizes a delay in transfer of said
image data and said voice data on said communication line.

72. The system as claimed in claim 71, wherein said controller
controls said current transfer of said voice data only when said controller
still recognizes said delay in transfer of said image data and said voice data
on said communication line even after said transfer of said image data is
" discontinued.

73. The system as claimed in claim 71, wherein said controller is
operated to monitor an amount of said fmage data and said voice data
accumnlated in a data buffer for subsequent transfer through said
communication linc so that only when said amount of said image data and
said voice data accumulated in said data buffer exceeds a predetermined
level, then said controllcr performs said control operation.

74, The system as claimed in claim 71, wherein said controller
controls said transfer of said image data by changing an original image data
format dcfining a first data transfer rate as a normal data transfer rate to
other image data format defining 2 second data transfer rate which is lower
than said first data transfer rate when said controller recognizes said delay

in transfer of said image data and said voice data on said communication
line.

75. The system as claimed in claim 74, wherein said controller
further controls said transfer of said image data by returning said other
image data format into said original image data format when said controller

rccognizes no delay in transfer of said i nnage data and said voice data on
said communication line.

76. The system as claimed in claim 74, whercin said controller
further controls said transfer of said image data by further changing said
other image data formal into still other image data format defining a third
data transfer rate which is lower than said second data transfer rate when
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said controller still recognizes said delay in transfer of said image data and
said voice data on said communication line.

77. The systcm as claimed in claim 76, wherein said controller
further controls said transfer of said image data by returning said still other
image data format into said other image data format when said controller
recogujzes no delay in transfer of said image data and said voice data on
said communicatiou line.

78. The system as claimed in claim 74, wherein said controller
further controls said transfer of said image data by discoptinning said
transfer of said image data only when said controller still recognizes said
delay in transfer of said image data and said voice data on said
communication line even after said controller changes said image data
format into a final image data format defining a lowest data transfer rate.

79. The system as claimed in claim 78, wherein said controller
further controls said transfer of said image data by re-starting said still
other image data format when said controller recognizes no delay in
transfer of said image data and said voicc data on said communication line.

80. The system as claimed in claim 71, wherein said controller and
said comtroller are realized by a data controller provided in each of said

. terminal devices.
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