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1 TIUE OF THE INVENTION 

2 "Multipoint Video Teleconferencing Apparatus and System Using the Same• 

3 BACKGROUND OF THE INVENTION 

4 Field of the lnvco.tion 

s The present invention relates to video communications apparatus, 

6 and more specifically to a multipoint video tel~c:onferencing app~ratus and 

7 a system using it. 

8 Description of the Related act 
9 In a conventiona·1 video teleconferencing system, data-compressed 

1 O video signals from user terminals are received by a video teleconferencing 

11 apparatus where they are data-decompressed and integrated into a single 

1 2 frame format by the use of a video multiplexer. The integrated frame 

1 3 format signal is then data-compressed for transmission to the user terminals. 

14 Howe·,er, due to the data compression, the boundary between the 

l' individual frame components of an integrated frame format.signal is not 

l 6 determinable. Therefore, it is impossible to further provide integn1tion of a 

11 data-compressed integrated frame format signal with another data· . 

· l 8 compressed integrated· frame format signal. Although integration of all user 

1 9 signals into a single frame format may be possible by sending user signals 

2.0 to several video teleconferencing apparatus of a network, the cost of 

2 1 communications channels would increase disproportionately with increase 

2 2 in the number of user terminals. 

2 3 SUMMARY OE THE INVENTION 

2 4 It is therefore an object of the present i~·wention to provide a video 

2 s teleconferencing apparatus that allows economic implementation of a 

2 6 network of video teleconferencing apparatus. 

2 7 Another object of the present invention is provide a video 

2 8 teleconferencing apparatus capable of integrating data-compressed 

2 9 integrated frame format signals. 

3 o A further object of the present invention is to provide a video 
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1 teleconferencing apparatus which aUows process~ng of video signals without 

2 data compression and decompression processes. 

3" A further object of the present invention is to provide a video 

4 · teleconferencing apparatus which allows efficient utilization of 

s communication channels. 

6 According to a first aspect of the present invention, there is 

7 provided a video telec~nferencing apparatus which comprises a· plurality of 

8 interfaces connected to communi,ation channels for receiving data-

9 compressed integrated frame format signals, each of the integrated frame 

1 O format signals containing a plurality of video frames of user terminals. A 

11 plurality of data decompression decoders are respectively connected to the 

12 inteifacel for decompressing the data-compressed integrated frame format 

1 3 signals and producing a plurality of dita·decompressed integrated frame 

14 format signals. A controller is connected to the Interfaces for receiving 

1 S control signals from the channels and producing therefrom an address. 

1 6 · signal. A plurality of extraction circuits are respectively connected to the 

1 7 decoders for extracting desired ones of the video· signals from each of the 

1 8 data-decompressed integrated frame format signals in accordance with the 

1 9 address signal from the controller. A video integrator is provided for 

2 O integrating output signals of the extraction circuits and produc:ing an 

2 1 . integrated frame format signal. A data compression encoder compresses 

2 2 t~e integrated frame format signal and coupling the. compressed signal to 

2 3 the interface. 

2 4 According to a second aspect, there is provided a video 

2' communication :system comprising a pluratity of local tefe(::onferencing 

2 6 apparatus respectively associated with groups of user termii:tafs for receiving 

2 7 data-compressed video signals. Each of the local teleconferencing 

2 s apparatus comprises a, plurality of data decompression decoders for 

2 g decompressing the video signals from the user terminals of the associated 

3 o group. The output signals of th~ decoders are integrated by a video 
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1 integrator to produce an integrated 'frame format signal, which is data 

2 compressed by a data compression encoder and transmitted together with 

3 control signals from the user terminals of the associated group to a central 

4 teleconferencing apparatus. The central teleconferencing apparatus 

s comprises a plurality of interfaces c.onnected respectively to the local 

6 teleconferencing apparatus for receiving the data-compressed integrated 

7 ·frame format signal and the control signals from each local teleconferencing 

s apparatus. A plurality of data decompr~ssion decoders are respectively 

9 connected to the interfaces for decompressing the data-compressed 

1 o integrated frame format signals from the respective rocal teleconferencing 

11 apparatus and ·producing a plurality of data-decompressed integrated 

t 2 frame format signals. A controller is connected to the interfaces for 

l 3 receiving the control $ignals via the in~erfaces and producing therefrom an 

14 · address slgnal. A plurality of extraction circuits are r~pectively connected 

1 s to the d~oders for extracting desired ones of the video signals from each 

16 of the data-decompressed integrated frame format signals in accordance 

1 7 with the address signal from the controller. A video integrator provides 

18 integration of output signals of the extraction circuits to produce an 

l 9 integrated frame format signal. A data compression encoder compresses 

2 O the integrated fr~me format signal and transmitting the compressed 

z l integrated fra"°"e format signar to each of the local teleconferencing 

2 2 apparatus via the interfaces. 

2 3 According to a third aspect, there is provided a video 

2 4 teleconferencing app.aratus comprising a plurality of interfaces re~pectively 

2 ·S connected to communication channels for receiving data~compressed video 

2 6 signals therefrom, each of the vid~o signal.s containing a full-size frame, a 

2 7 smaller-than-full-size frame, or a multiplex of the full-size and smaller·than-

2 8 full-size frames. A controller is <;onnec:ted to the interfaces for receiving 

2 9 control signals from the channels and producing therefrom a command 

3 o signal. A plurality of frame deformatters are connected respectively to the 
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1 interfaces for decomposing the video signals therefrom into 'onstituent 

2 frames. A switch is provided having a plurality of input ports connected 

3 respectively to the frame deformatters ta receive the decomposed frames 

4 therefrom and a plurality of output ports for routing each of the 

5 decom·posed frames to one of the output ports in accordance with the 

6 command signal from the controlff?r. A plurality of frame formatters are . 

7 connected respectively between the output ports of the switch and the 

a intecfaces, each of the frame formatters being responsive to the command 

9 signal for converting a plurafity of decomposed smaller-than-full-size frames 

1 o routed thereto via the corresponding output port into a muitiframe format 

11 signal and converting a decomposed full-size frame routed thereto via the 

12 corr~sponding output port into a single frame format signal, the muftiframe 

13 format signal and tlie single frame format signal being supplied to a 

14 corresponding one of the interfaces. 

1 S According to a fourth aspect, the present Invention provides a 

1 6 video communication system comprising a plurality of user terminals and a 

t 1 teleconferencing apparatus. Each of the user terminals c:omprises a data 
. . 

l 8 compression encoder whic:h is responsive to a command signal for 

1 ~ producing a first data-compreS$td video signal having a full-size frame 

20 format, a second data .. compressed video signal having a smaller-than-futl-

11 size frame forma~ or a multiplex of the first and second data-compressed 

2 2 video signals. A frame formatter converts the output of the data 

23 ·compression encoder into a single frame format signal or a multiframe 

2 4 format signal and forwarding the output of the frame formatter to a 

2 s communication channel. A video signal from· the channel are decomposed 

2 6 by a frame deformatter into constituent frames and data-decompressed by 

2 7 a decoder. If the frames are of full-size frame format, they are directly 

2 8 supplied to a display unit. If the frames are of smaller-than-full·size frame 

2 9 format, they are converted to an integrated frame format before being 

3 o applied to the display· unit. 'The teleconferencing apparatus comprises a 
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plurality of interfaces respectively connected to the user terminals via 

2 respective commuriicatior. channels for receiving data-compressed video 

3 signals therefrom, artd a controller connected to the interfaces for receiving 

4 control signals from the user terminal.s for producing therefrom a plurality ot 

5 command signals and transmitting one of the command signals to the data 

6 compression encoder of each user terminal vi~ the corresponding interface. 

7 A plurality of frame deformatters are connected respectively to the 

8 interfaces for decom_posing video signals therefrom into constituent frames. 

9 A switch matrix is provided having a plurality of input pora connected 

lo . respectively to the frame deformatters to receive the decomposed 

11 constituent frames, and a plurality of output ports. The switch matrix 

t 2 provides. routing of each of the decomposed frames to on~ of the output 

13 ports in accordance wi~h one of the command signals. A plurality of frame 

14 formatters are connected respectively bet'Neen the output ports of the 

l S switch matrix and the interfaces. Each frame formatter is responsive to one 

l 6 of the command signals for converting a plurality of decomposed smaller-

1 7 than-full-size frames routed thereto via the corresponding output port into a 

l 8 multiframe format signal and converting a decomposed full-size frame 

l 9 ~uted thereto •1ia the corresponding output port into a single frame format 

2 O signal. The multiframe format signal and the single frame format signal are 

21 supplied to a corresponding one of the interfaces. 

2 2 BRtEF OESCRIPJION OF THE DRAWINGS 

2 3 The present invention will be described in further detail with 

2 4 reference to the accompanying drawings, in which: 

2S Fig. 1 shows in blcck diagram form a multipoint video 

l 6 teleconferencing system according ta a first embodiment of the present 

2 7 invention; 

2 8 Fig. 2 shows data structures of data sent from the user terminals; 

2 9 Fig. 3 shows a typical example of a full-size monitor screen on 

l O which quarter-sized frames of four users are displayed; 
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1 Fig. 4 shows details of the extraction circuits and the controller of 

2 Fig. 1; 

3 Fig. 5 shows in schematic form the operation of the first 

4 embodiment; 

s Fig. 6 shows in block diagram form a multipoint video 

6 teleconferencing system according to a second embodiment of the present 

7 invention; 

8 Fig. 7 shows in schematic form the operation of the second 

9 embodiment; 

l O Fig. 8 shows in block diagram form a multipoint video 

11 teleconferencing system according to a third embodiment of the present 

1 2 invention; 

13 Fig. 9 show.s in schematic form the operation of the third 

1 4 embodiment of this invention; 

l S Fig. 10 shows a typical example of a full-size monitor screen on 

16 which variously sized frames of user terminals are displayed; 

l 7 Fig. 11 shows in block diagram form a user terminal ·according to a 

1 8 fourth embodiment of the present invention; 

1 9 Fig. 12 shows data structures of data sent from the user terminal of 

20 Fig. 11; 

21 Fig. 13 shows data structures of network data received by the user 

l 2 terminal of Fig. 1 1; 

2 3 Fig. 14 shows in block diagram form a teleconferencing apparatus 

l4 ~ccording to the fourth embodiment of this invention; and 

2 5 Figs. lS and 16 show an interlinked network configuration and a 

:i 6 hierarchicar. network configuration, respectively~ using the teleconferencing 

2 7 apparatus of Fig. 14. 

28 DETAILED QESCRIPT!ON 

2 9 Referring now to Fig. 1 ~ there is shown a multipoint video 

3 O teleconferendng system according to a first embodiment of the present 
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1 invention. The video teleconferencing system includes a centrai 

2 teleconferencing apparatus 1 a, a plurality of local teleconferencing 

3 apparatus 11, 12 of identical ·structure and a pluralit'/ of user video terminals 

4 13 to 18. User video terminals 13, 14 and 15 are connected via r.Nc-way 

5 communication channels (such as ISDN basic-rate channels) to respective 

6 line interfaces 21, 22 and 23 1.ocated in the local teleconferencing apparatus 

1 11. Similariy, user video terminals 16 to 18 are connected to the respective 

B line interfaces of the local teleconferencing apparatus 12. 

9 Each user terminal provides data compression en video signals 

1 o according to the JPEG Qoint Photographic: Expert Group) standards so that 

11 the data-compressed video frame carries an image with a resolution of 320 

l 2 x 2'40 dots (quarter size of full-size scale). From the associated local 

t 3 teleconferencing apparatus, the user terminal receives a data·compressed 

1 4 video signal in a single frame format in which multiple smaller-than-fuell-size 

15 frames are integrated. After the data decompression process, the signal is 

l 6 reproduced on a 640 x 480-dot (full size) screen four times larger than the 

l 7 size of each original image. As illustrated in Fig. 2, one of user terminals has 

18 the right to send a control packet 19A which includes· the source user's 

1 9 identifier field (10), a control field {CNTL} and a flag. The control field 

20 contains the identifiers of other user terminals whose images are to be 

2 1 displayed. The data-compressed video sigrial has the format as indicated 

12 by numeral 198. TJ:1is frame includes the source user's identifier field (ID), a 

2 3 data field (DATA) containing a 320 x 240-dot frame and an end-of-frame 

24 (EOF) field. If a given source user terminal is designated as "A" and it wants 

2 5 to display images of users B, C, D and E, the signal it receives is a blend of 

l 6 quarter-sized frames B, C, D and E which can be simply cisplayed on a full· 

2 7 size (640 x 480 dots) screen as shown in Fig. 3. 

2 8 Each local teleconferencing apparatus includes data 

2 9 decompression decoders 25, 26 and 27 c~nne,ted to receive signals from 

3 O corresponding line interfaces 21, 22 and 23 for converting the compressed 
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1 digital video signals to the original detompressed format. The outputs of 

2 decoders 25, 26 and 27 are connected to a video integrator 28 wher~ the 

3 input video signals·are time-compressed and assembled together to 

4 produce an integrated frame format signal which allows the original 320 x 

5 240-dot frames to appear respectively in quarter areas of a full-size (640 x 

6 480 dots) sceen. The Outr'lut cf the multiplexer 28 is supplied to a data 

7 compression encoder 29 where it is data-compressed again and passed 

8 through a time-division multiplexer 30 to a fine interface 24. A user's control 

9 packet received via the line interfaces 21 to 23 is passea through the 

l O multiplexer 30 to interface 24. Tne !ine interface 24 is connected to the 

l l central teleconfereni:ing apparatus 10. The video integrator 28, known as a 

12 "video multiplexer•,. is available tram NEC Corporation as model N4974-02. 

1 3 The central telec~nferer.cing apparatus 10 comprises a controller 

l 4 40 and line interfaces 41 and 42 for interfacing to the l"ocal teleconferenc:ing. 

l S apparatus i 1 and 12, respective~y. Data decompression decoders 43 and 

16 44 are respectively connected to the line interfaces 41 and 42 tor recovering 

l 7 the original decompressed format. The outputs of decoders 43 and 44 are 

l S connected to video extraction c:ircuits 45 and 46, respectively, iii which 

l Sl video frames desired by user terminals are extracted under control of the 

2 O controller 40 as will be described. The video frames from extraction circuits 

2 l 45 and 46 are assembled in a video integrator 47 in a manner identical to 

2 2 that of the local teleconferencing apparatus# producing an integrated frame 

2 J format signal in which the quarter-.sized images are put together to alfow 

2 4 reproduction of a full-size image. The integrated frame format signal is 

2 S applied to an encoder 48 where it is data-compressed and transmitted 

2 6 through the line interfac:es 41 1 42 to the local teleconferencing apparatus 11 

2 7 and 12 and broadcast to all user terminals. 

2 8 As illustrated in Fig. 4, each extraction circuit includes a first-in-first-

2 9 out buffer 50 and a video memory S 1 which are connected in series from 

3 O the assoc;iated decoder to the video integrator 47. FIFO bufff!rs 50-1 and 
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50-2 respectively store the outputs cf decoders 43 and 44 at the rate at 

which t:ne respectlve video signals are data-decompressed by the 

associated decoders·.· Controller 40 includes a timing drcuit 52 which is 

responsive to one or more c:ontrol packets from line interfaces 41 and 42 for 

producing timing signals including enable pulses EN, a re3d/write command 

Rf"V and a multibit masking command indicating the location of memories 

S 1-1 and 51 -2 where the stored frames are to be maskec by all ieros. 

Write address generators 53-1 and 53-2 are provided for supplying a write 

address to video memories 51-1 and 51-2, respecti'lely, at the rate of fast 

c:lock pulses supplied from ii fast dock source .SS. At the same time, a write 

enable pulse R/W=1 is supplied from the timing circuit 52 to both of the 

video memories 51 . Concurrently with the write operation of the video 

memories, the FIFO buffers SO-1 and S0-2 be.gin operating in a read mode 

in response to i read enable pulse R/E from the timing circuit 52 at the rate 

of the fast clock source 55, so that the stored video signals of each frame 

are transferred from the FIFO buffers to the corresponding video memories 

at a rate much higher than the rate at which they are stored into the 

· respective FIFO buffei'S. Subsequently, timing circuit 52 supplies a zero bit to 

the data input of memories 51 and a masking command to eac:h write 

address generator 53 to cause it to produce a read address which identifies 

the location of a fie[d. stored in the corresponding video memory S 1. The 

locatiQn of the memories which is identified by the masking data is 

overwritten with the Z.ro bits, so that a desired area of a full size sc~een is 

masked. 

For reading video data from the memories 51 at the normal clock 

rate, read address generators 54-1 and 54-2 are associated respectively 

with the memories Sl • l and 51 -2. Timing circuit S 2 supplies an enable 

pulse EN2 to the read address generators .54· 1 and 54-2 and a read enable 

pulse R/W=O to the video memories .51. Read address generators .S4· 1 and 

54-2 are thus enabled to receive the output of a normal rate clock source 56 
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1 for supplying a read address to the corresponding video memories 51-i, 

2 51-2 at the normal clock rate. All video signals stored in each video 

3 memory, including the maskin·g zero bits, are transferred to t.lie video 

4 integrator 47 at the normal rate which corresponds to the rate at which data 

S compression and decompression are performed. 

6 The operation of the fig. 1 embodiment will best be understood 

7 with a description_ given below with reference to Fig. 5 by assuming that 

8 user video terminals 1 3 to 1.8 send data-compressed video signals A, B, C, 

9 0, E and F, of the 320 x 240-dot format, respectively. It is further assumed 

1 o chat one of user terminals 13 to 18 has the right to send a control packet 

1 1 which requests that frames A, C, E and ·F are to be displayed. 

l 2 The data-compressed video .signals A to f are decompressed in 

13 the corresponding decoders 25·1, 26-1, 27-1, 25-2, 26-2 and 27-2 of the 

1 4 respective local teleconferencing apparatus 11 and 1 2. The decompressed 

1 S video signals A. B and C are multiplexed by the vi.deo integrator 28-1 into 

1 6 an integrated frame format signal Vl and the decompressed video signals 

l 7 D, E and Fare multiplexed in the video integrator 28-2 into an integrated 

l 8 frame format signal V2. The video signals Vl and V2 are in the fcrm which 

19 c:an be directly reproduced by conventional television receivers. If a 640 x 

2 0 480-dot screen is used for reproduction .. the frames A. B and C (320 x 240 

2 l dots) of users 13, 14, 1 S would be respectively displayed on the upper-left, 

22 upper-right and lower-left areas of the screen, and the o. E and F images ·of 

23 users 16, 17, 18 woul(i be respectively displayed on .the upper-left, upper-

24 right and lower·right areas of the 640x480-dot screen. The video signals V1 

l S and V2· from multiplexers 28· 1 and 28·2 are data-compressed in the 

2 6 encoders 29-1 and 29·2, respectively, and transmitted to the central 

2 7 teleconferencing apparatus 10. Control packets are also sent from user 

2 8 terminals to the central teleconferencing apparatus 10. 

2.9 At the central· teleconferencing apparatus l 0, the control packets 

3 o from apparatus 11 and 12 are separated by interfac:es 41 and 42, 
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1 iespectively, and supplied to controller 40. On the other h3nd, the 

2 integrated video signal (containing images .Ai, B and C) !s decompressed by 

:; decoder 43 and fed 1ilto the extraction circuit 45 and the integrated video 

4 signal (containing images D, E and F) is decompressed by decoder 44 and 

5 fed into the extraction circuit 46. The decompressed video signal is stored 

6 in the FiFO buffer SO of t~e extraction circuit and.~hen transferred to the 

i corresponding video memory 51. 

8 By using the control packets from all the user termii'lals, controller 

9 40 provides masking operation on the signals stored in the video memories 

l O 51-1 and 51-2 corresponding to the original quarter-sized frames Band 0. 

1;, Fol~owing the masking operation, 'oritroller 40 causes extraction circuits 45 

12 and 46 to read all the signals from memories 51-i and S 1-2, respectively 

1 3 producing pa:-tially masked, integrated video frames V3 and V4 as shown· in 

l 4. Fig. S. The outputs of extraction circuits 45 and 46 are multiplexed together 

15 in the video integrator 47 and fed into encoder 48 where they are data-

16 compressed, producing a -integrated video frame V5. The integrated frame 

! 7 format signal VS is.applied to interfac;es 41 and 42 and transmitted 

1 8 therefrom to the loc:al teleconferenc:ing apparatus 11 and 12 where it is 

19 broadcast to all user terminals. Each user terminal reproduces the original 

20 quarter-sized frames A, e, C and F on the upper-left, upper-right, lower-left 

21 and lower-right areas of a full size sc:reen, respectively. 

2 2 A second embodiment of the present invention is shown in Fig. 6. 

2 3 In this embodiment, users of each group corresponding to the respective 

l 4 local teleconferencing apparatus are allowed to display a different video 

2 5 signal from that displayed on the users .of the other group. For this 

2 6 purpose, the central teleconferencing apparatus, designated as 100, 

2 7 includes a pair of extraction circuits 65 and 66 connected to receive 

2 8 combined video frames sent from the local teleconferencing apparatus 11 

l 9 via line interface 61 and decoder 63 and a pair of extraction circuits 67 and 

3 o 68 connected to receive combined video frames sent from the local 
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1 teleconferencing apparatus 1 2 via line interface 62 and decoder 64. All the 

2 extraction circuits process their input signals under control of a controUer 60 

J in a way similar to that described with reference to Fig. 4. 

4 The outputs of extraction circuits 65 and 68 are combined in a 

s video integrator 69 and those of the extraction circuits 60 and 67 are 

6 combined in a video integrator 70. The outputs of video integrators 69 and 

7 70 are respectively coupled to encoders 71 and 72 where the combined 

8 video frames are data-compressed and transmitted through interfaces 61 

9 and 62 to the -local teleconferencing apparatus 11 and 1 2, respectively, 

l O where they are broadcast to the user terminals. 

1 l The operation of the system of Fig. 6 will be described with 

12 reference to Fig. 7 by assuming that one of user terminais 13 to 15 has the 

13 right to send a control packet requesting t_hat they want to display frames 

14 A, E, C and F and one of user terminals 16 to 18 has the right to send a 

1 s c:ontrol packet requesting that they want to display frames D, B, C and F. 

1 G The output of encoder 29-1 is decompr~ssed by decoder 63 and 

1 7 the trames A and C of' the video signal are extracted by extraction circuit 65 

1 s by masking the frames and fed to vide~ integrator 69, and the frames B 

19 and C of the encoder 29-1 .output are extracted by extraction circuit 66 by 

2.0 masking the frame A and fed to video integrator 70. ·On the other hand, 

21 the output of encoder 29-2 is decompressed by decoder 64 and"the frames 

22 E and F of the encoder 29·2 output are extracted \:)y extraction circuit 67 by 

23 masking the frame 0 and fed to video integrator 69, and the frames D and F 

24 of the signal are extracted by extraction circuit 68 by masking the frame E 

2!1 and fed to video integrator 70. As a resul~ frames A and Care integrated 

2 6 with frames E and F in the video integrator 69 and supplied to encoder 71 

2 7 where they are data-compress~d for transmission to user terminals 13 to 15. 

2 8 Likewise, frames 8 and C are integrated with frames 0 and F by video 

29 integrator 70 and fed to encoder 72 where they are data-compressed for 

3 o transmission to user terminals 16 tc 18. 



1 A third embodiment of the pre.sent invention is shown in Fig. 8. 

2 According to this embodiment, the central teleconferencing apparatu.s, 

3 indicated by numeral 11 O, is a modification of the apparatus 1 O of Fig. 1 by 

4 the provision of video converters 80 and 81, which are respectively 

s connected to the outputs of extraction circuits 45 and 46. Eac:h video 

6 converter provides the enlarging of a frame by regularly duplicating picture 

7 elements of the frame, the reducing of the frame by regularly depreciating 

8 picture etements of the frame, and the shifting of the frame to a different 

9 location of the screen under control of the controller 40 in response to a 

1 O user control packet sent from one of the. ;.iser terminals, including ~ata 

11 specifying the enlargement/reduction ratio and the locations of the 

l 2 processed frames in addition to the identifiers of frames to be displayed. 

1 3 The outputs of the video converters 80 and 81 are multiplexed in the video 

1 4 integrator 28 in the same manner as described previously. 

ls The operation of the third embodiment will be described with 

l 6 reference to Fig. 9 in which user terminals 15' and 181 are additionally 

l 7 provided to send their frame.s C' and F', respectively to local 

18 teleconferenc:in9 apparatus 11 and 12. One of the eight user terminals 

1 9 sends a control packet requesting that six frames A, B, C, 0# E and F l;>e 

2 O displayed on each of their screen~ with frame B expanded by a factor of 

21 about 1.33 and di.splayed on the upper-right area of the screen, with the 

2 2 other frames being reduced by a factor of about 0.66 and displayed in 

2 J locations as illustrated in Fig. 10. 

24 In Fig. 9, video frames A, B, C and C' are multiplexed in video 

2 ~ integrator 28-1 and data-compressed by encoder 29-1 and transmitted to 

2 S the central teleconferencing apparatus 11 O. After data. decompression at 

2 7 decoder 43 and frame extraction at extraction circuit 45 by masking frame 

2 8 C', frames A, B and C are processed by video converter 80 ·so that frame S 

2 9 is enlarged by a factor l.33 and shifted to the location of an integrated 

3 O frame format .signal which corresponds to the upper left area of a full size 
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1 screen, and frames A and C are reduced by a factor 0.66 and shifted to the 

2 locations of the integrated frame format signal corresponding respectively 

3 to the upper-right and lower-right areas of the screen. 

4 In a similar manner, frames D, E, F and F' are multiplexed in video 

5 integrator 28-2 .and data-compressed by encoder 29-2 and transmitted to 

6 -~the central teleconferencing apparatus 110. After data decompression at· 

7 decoder 44 and frame ex.traction at extraction circuit 46 by masking the: 

8 original quar~er-sized frame F', the other frames D, E and F ar~ processed 

9 by video converter 81 so that they are reduced in size by a factor 0.66 and 

1 a shifted to the locations of an integrated frame format signal which locations 

11 correspond respectively to the lower-left, tower-middle and middle-left 

12 areas of a full-size screen (Fig. 10). 

l 3 Video integrator 47 pr.ovides the multiplexing of the converted 

! 4 video fr.ames. The output of multiplexer 47 is data-compressed by encoder 

1 5 48, producing an integrated frame format signal consisting of the converted 

1 6 and shifted, quarter-sized frames B, A, F, 0 E and C for transmission to all 

1 7 the user terminals. 

18 A fourth embodiment of the present invention is illustrated in Figs. 

t 9 11 to 14. According to this embodiment. each user terminal has the right to 

2 O send a particular control packet and is capable of sending data-compressed 

21 video signals in a multiplexed frame format (both full-size and quarter-size) 

2 2 or in a single frame format (full-size), or in a c:ombination of a quarter-size 

2 3 single frame form11t and a full·size single frame format. A teleconferencing 

24 apparatus proc.es~es the incoming signal~ without data decompression and 

2 S produces a concatenated series (multipre~} of quarter-sized frames or a 

2 6 single full-sized frame depending on the control packets from the user 

2 7 terminals. Using the user identifiers and size reduction ratios contained in 

2 8 the received frame, each user terminal reconstructs an· assembled image on 

2 9 a full-size screen. 

3 o In Fig. 11, details of a user terminal 200 is illustrated. A frame 
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I format signal produced by a video camera 201 is applied through an 

2 interface 204 to a 320 x 240-dot data compression encoder 205 as well as to 

3 a 640 x 480·dot data compression encoder 206. The 320 x 240·dot 

4 encoder· 205 provides data compresslon according to the JPEG standards, 

s while the 640 x 480-dot encoder 206 provides data compression according 

6 to the CCITI H .. 261 Recommendation. One of these encoders or both are 

7 enabled by a controller 207 according to a command signal supplied via a 

8 network interface 209. Control data including the user's identifier and a 

9 frame reduction ratio are supplied from a keyboard 202 and fed via 

Io interface 204 to a frame formatter 208 to which the outputs of encoders 205 

11 and 206 are connecte~. By using .the control data, frame formatter 208 

12 composes the input signals into a multiframe format 220 or a single frame 

1 3 format 221 or 222 {see Fig. 1 2). The multiftame format 220 includes two 

14 data fields respectively containing 320 x 240-dot frame and a 640 x 480-dot 

1 ~ data. Eac:h of these data fields is preceded by t~e source user's identifier 

16 (JD) field and a frame reduction ratio field. Reduction ratios l/4 and 1 are 

l 7 inserted into the ratio fields fer 320 x 240-dot and 640 x 480-dot frames, 

·t 8 respectively. Each frame format is marked by an end-of-frame field. 

1 9 A control packet as used in the previous embodiments is produced 

2 o by the keyboard 202 for requesting desired frames to be displayed. This 

2 1 control packet is applied via line 21 7 to the line interface 209 for transmission 

2 2 to a teleconferenc:ing apparatus 300 (Fig. 14). Two types of video data 

2 3 format is also available for transmission from the network to the user 

2 4 terminals, i.e., a multiframe format 223 which includes a series of 320 x 240-

2 5 dot frames and a 640 x 480·dot single frame format 224 as shown in Fig. 13. 

2 6 The network data from the teleconferencing apparatus 300 is received 

2 7 through the line interface 209 and applied to a selector 21 o which examines 

2 8 the frame format to selectively forward the input signai to a frame 

2 9 deformatter 21 1 if the signal is in a multiframe format or to a frame 

3 O deformatter 21 S if it is in a single frame format. In each of the deformatters, 
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1 the incoming frame format is decomposed and video inrcrmation is 

2 extracted. The output of frame deformatter 211 is coupled to a data 

3 decompression decoder 212 where it is data decompresse~ and applied to 

4. a demultiplexer 213. The multiplexed video frames of the output of 

S decoder 212 are separated from eac;h other in demultiplexer 213 and 

6 supplied to a video integrator 214 of the type discussed previo~Jsly to 

7 integrate the individual video frames into a fuJ1.;.screen image ~er display on 

8 a display unit 203. On the other hand, the output of deformatter 215 is 

9 data-decompressed in a decoder 216 and applied to display unit 203 to 

l O provide a display of a single image of 640 x 480 dots. 

l 1 In Fig. 14, the teleconferencing apparatus 300 receives incoming 

1 2 video signals either in $;ngle or multiframe format from a plurality of line 

1 3 . interlaces 302A - 3020 which are connected respectively to the user 

l 4 terminals 200A - 2000. The outputs of line interfaces 302A - 3020 are fed 

1 S to frame deformatters 306A - 3060 respectively where the incoming signals 

l 6 are deformatted and supplied to a self-routing switch 301. Self-routing 

l 7 switch 301 examines the user identifier fields and frame reduc:tion fields of 

l 8 each incoming .signal and routes the deformatted video frames to one of 

l 9 the output ports of the switch according to the user identifier and reduction 

2 o ratio of each video frame data. If the signal at the input of deformatter 

2 l 306A is in a multiframe format as shown at 220 (Fig. 1 2), it is decomposed 

2 2 into individual 320 x 240-dot fr.ame and 6400 x 480-dot frame and the self-

2 3 routing switch 301 applies the 320 x 240-dot frame to a corresponding one 

14 of quarter-size output port~ Qa, Qb, Qc and Qd, and the 640 x ·480-dot 

2 s frame to a corresponding one of full·size output ports Fa, Fb, Fe and Fd. 

l 6 The output ports Qa, Qb, Qc and Qd and Fa, Fb, Fe and Fd are associated 

17 respectively with Interfaces 302A - 3020 and· hence with user terminals 

2 8 200A - 2000. Therefore, the decomposed quarter-size frame of the signal 

2 9 from user terminal 200A is routed to output port Qa and the decomposed · 

3 O full-size frame is routed to output port Fa. The output ports of the self-
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l routing switch 301 are connected respectively to corresponding input ports 

2 of a cross-point switc:h 303 which operates under control of a controller 304 

3 to establish a connection. At least one of the line interfaces 302 may be 

4 used for interconnecting a plurality of teleconferencing apparatus 300 in an 

5 inter.linked or· hierarchical configuration to form a video teleconferencing 

6 network. In such instances, controller 304 may receive control packets 

7 which identify user terminals not directly served by the teleconferencing 

a apparatus of the controller. Jn this case, the controller passes the control 

9 packets as well as the associated video signals to an appropriate destination 

l O apparatus. 

l l Controller 304 receives control packets from source user terminals 

1 2 200 via corresponding line interfaces 302 to determine which decomposed 

1 3 frame is to be transmitted to which user terminal and returns control packets 

1 4 to destination user terminals via the interfaces 302 to permit their controHer 

1 s · 207 to operate one· or both of the data-compression encoders 205 and 206. 

16 According to the contiol packets from the users, controller 304 

1 7 operates the cross-point switch 303 to establish a connection from one of 

18 the input por.ts of the switch to one of its four output ports which are 

l 9 connected respectively to frame formatters 305A - 3050. In addition1 c.ross-

2 O controller 304 supplies appropriate user identifiers and reduction ratio data 

2 1 to the frame formatters 30SA - 3050 to allow them to compose 

2 2 decomposed frames into a single-frame or a multiframe-format for 

2 3 transmission to the user terminals via corresponding interfaces 302A ... 3020. 

2 4 lf user termjnals 200A - 2000 respectively request that signals in 

25 muftiframe formats (S+C+D) and (A+C+D) and single frame formats A and 

2 6 C to be displayed on their screen, controller 304 operates the controller 207 

2 7 of user terminals 200A and 2008 so that both of the data-compression 

2 8 encoders 205 and 206 are enabled simultaneously to transmit a multiframe 

2 9 format signal 220. On the other hand, controller 304 instruc:u the controller 

3 O 207 at user terminals 200C and 2000 so that their encoder 206 is enabled to 
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l transmit a single frame format signal 221. 

2 The user 200A signal in multiframe format 220 is decomposed into 

3 the quarter-size frame and full-size frame by deformatter 306A and routed 

4 in switch 301 to output ports Qa and Fa, respectively. ln like manner, the 

S user 2008 signal in multiframe format 220 is decomposed into the quarter-

6 size frame and full~size frame by def:Jrmatter 306B and routed to output 

7 ports Qb and· Fb, respectively. On the other hand, signals from the user 

8 terminals 200C and 2000 in single frarr.e format 221 are routed to output 

9 ports Fe and Fd, respectively. By using the users1 control packets, controller 

1 O 304 operates the cross-point switch 303 to establish connections from 

l 1 output ports Qb, Qc, Qd to formatter 305A so that the quarter-size frames 

1 2 B, C and D are switched to the formatter 305A to which the identifiers of 

13 users B, C and D and a signal indicating the reduction ratio 1 /4 are supplied 

1 4 from controller 304.. Formatter 30SA composes these frames into a 

1 S multiframe format as shown at 223 (Fig. 13) and transmits it to user terminal 

16 200Avia line interface 302A. In a similar manner, connections are 

1 7 established in switch 303 from output ports Qa, Qc and Qd of switch 301 to 

l 8 formatter 305B for transmitting a multiframe format signal containing frames 

l 9 A, C and 0 to user terminal 2008 via line interface 3028. Co~troller 304 

20 further establishes connections from output ports Fa and Fe to formatters 

2 1 305C and 3050, respectively, and applies the identifiers of users 200A and 

'2 2 200C as well as a signal indicating the full-size ratio 1 to the formatters 305C 

2 3 and 3050, respectively, for transmitting a .single full·size frame 224 to each 

2 4 of these destination user terminals via interfaces 302C and 3020. 

2 S lnstead of using the combination of multiframe format 220 and full-

2 6 size single frame format 221, a combination of full-size single frame format 

2 7 221 and quarter-size single frame format 222 can be used. In this case, 

2 8 controller 207 of the user terminal sequentially enables the data· 

2 9 compression encoders 205 and 206. In response, frame formatter 208 

3 0 sequentially processes the outputs of encoders 205 and 206, producing a 
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1 sequence of frames 222 and 221. 

2 ff user terminals are remotely located from each other, it is 

3 preferred that user signals be processed through a network of video 

4 t~leconferencing apparatus by using the teleconferencing 3pparatus 300 as 

5 local teleconferencing apparatus and/or a central teleconferencing 

5 apparatus in an interlinked configuration or a hierarchical configuration. 

7 Since the frame formats used for user4 to-network communication are 

8 essentially the same as those used for network-to-user communication (Figs. 

9 12 and 13), the teleconferencing apparatus 300 can be advantageously 

1 O used both as a local or a central teleconferencing apparatus. In such 

11 instances, each teleconferencing apparatus treats other teleconferencing 

12 apparatus as a user terminal. The interlinked configuration is shown in Fig. 

13 15 in which a plurality of teleconferencing apparatus 300-1 - 300-n are 

1 4 interlinked by digital communications channels using one or more of the line 

1 :S interfaces and user terminals 200-1-200-n are served by other line 

16 interfaces. The hierarchical configuration is shown in Fig. 16 in which a .,. 
1 7 plurality of local teieconferencing apparatus 300-l - 300-n are 

l 8 interconnected to a central telec:o,,ferencing apparatus 300-c: which also 

l 9 directly serves user terminals 200-c. 
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What is claimed is: 

l l. A video teleconferencing apparatus comprising: 

2 a plurality of interface means connected to a pluralit}' of 

3 communication channels for receiving data-compressed integrated frame 

4 format signals, each of the integrated frame format signals containing a 

5 plurality of video frames of user terminals; 

6 a plurality of data decompression decoders respectively connected 

7 to said interface means for dec:ompressing said integrated data-compressed 

8 video signals and producing a plurality of data-decompressed integrated 

9 frame format signals,; 

1 o control means connected to said interface means fer receiving 

t t control signals from said channels and producing therefrom an address 

. 12 signa1; 

1 3 a plurality of extraction means respectively connected to said 

14 decoders for extracting desired ones of the video frames from each of said 

1 s data~decompressed integrated frame format signals in accordance with the 

1 6 address signal from the control means; 

t 7 video integrator means for integrating output signals of said 

1 8 plurality of extraction means and producing an integrated video output 

19 signal; and 

2 O data compression encoder means for compressing the integrated 

21 video output signal and coupling the compressed signal to said interface 

22 means. 

1 2. .A video teleconferencing apparatus as claimed in claim 1, 

2 further comprising a plurality of video converter means connected 

3 respectively to recei\/e the output signals from said extraction means for 

4 enlarging, reducing and shifting images contained in each of said output 

s signals. 
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1 3. A video teleconferencing apparatus comprising: 

2 first and second interface means connected to communication 

3 channels for receiving data.compressed integrated frame format signals, 

4 each containing a plurality of video signals of user terminals; 

S first and second data-decompression decoders for respectively 

6 decompressing the data-compressed integrated frame format signals from 

7 said first and second interface means and producing first and second data-

8 decompressed integrated frame format signals, respectively; 

9 control means connected to said interface means for receiving 

1 o control signals from said channels and producing an address signal; 

l l first and second extraction means connected to said first data-

1 2 decompression decoder for extracting desired ones of the data-

13 decompressed video signal therefrom in accordance with the address signal 

I 4 from the control means; 
1 s third and fourth extraction means connected to said second data-

1 6 decompression decoder for extracting desired ones of the data-

1 7 decompressed video signal therefrom in accordance with the address signal 

I 8 from the control means; 

l 9 first video integrator means for integrating output signals of said first 

2 O and third extraction means and producing a first integrated frame format 

21 .signal; 

22 second video integrator means for integrating output signals of said 

2 3 second and fourth extraction means and producing a second integrated 

24 frame format signal; and 

2 S . first and second data·compress\on encoder means for respectively 

2 6 compressing the first and second integrated frame format signals and · 

2 7 coupling the compressed signals to said first and second interface means, 

2 8 respectively. 
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1 4. A video communication system comprising: 

2 a plurality of local teleconferencing apparatus respectively 

3 associated with groups of u.ser terminals for receiving data-compressed 

4 video signals, each of the local teleconferencing apparatus comprising: 

S a plurality of data decompression decoder means (25-27) for 

6 decompressing the video signals from the user terminals of the assodated 

7 group; 

8 a video integrator for integrating output signals of said decoder 

9 means and producing an integrated frame format signal; 

1 O data compression encoder means for compressing the 

11 integrated frame format s[gnal; and 

l 2 means for combining the data-compressed integrated frame 

13 format signal with control signals from the user terminals of the associated 

l 4 group; and 

1 s a central teleconferencing apparatus comprising: 

l Ci a plurality of interface means connected respectively ~ said 

1 7 local teleconferencing apparatus for receiving the data-compressed 

.L 8 integrated frame format signal and said control signals; 

l 9 a plurality of data decompression decoder means respectively 

2 0 connected to said interface means for decompressing the data-compressed 

2 1 integrated frame format signals from the interface means and producing a 

2 2 plurality of data-decompressed integrated frame format signals; 

2 3 control mean.s connected to said interface means for receiving 

24 the control signals via said interface means and producing therefrom an 

2 5 address signal; 

2 6 a plurality of extraction means respectively connected to said 

2 7 decoders for extracting desired ones of said video signals from each of said 

2 8 dati·decompressed integrated frame format signals in ac:cordance with the 

2 9 address signal from the control means; 

3 o video integrator means for integrating output signals of said 
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3 t plurality of extraction means and producing an integrated frame format 

3 2 .signal; and 

:3 3 data compression encoder means for compressing the 

3 4 integrated frame format signal and transmitting the compressed integrated 

3 s frame format signal to each of said local teleconferencing apparatus via said 

3 6 interlace means. 

l 5. A video teleconferencing apparatus comprising: 

2 a plurality of interface mean:s respectively connected to 

3 communication channels for receiving data-compressed video signals 

4 therefrom, each of the video signals containing a full-size frame, a smaller­

s than-full-size frame, or a multiplex of the full-size and smaller-than-full-size 

6 frames; 

7 control means connected to said interface means for receiving 

8 control signals from said channels; 

9 a plurality of frame deformatting means connected respectively to ,.... 
1-0 the interface means for decomposing the video signals therefrom into 

11 constituent frames; 

12 ~witch means ·having a plurality of input ports cc;mnected 

13 respectively to said frame deformatting means to receive the decomposed 

14 frames therefrom and a plurality of output ports, said switch means being 

1 s connected to said control means for routing each of the decomposed 

16 frames. to one of the output ports according to a command signal from. the 

1 7 control means; and 

18 a plurality of frame formatting means connected respectively 

l 9 between the output ports of said switch means and said plurality of interface 

20 means, each of the frame formatting means being connected to said control 
21 means to respond to a second command signal therefrom for conv~rting a 

22 plurality of decomposed smaller-than-full-size frames routed thereto via the 

23 corresponding output port into a multiframe format signal and a 
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2 4 decomposed full-size frame routed thereto via the corresponding output 

2 S port into a single frame format signal, said multiframe format signal and said 

2 6 single frame format signal being suppiied to a corresponding one of said 

2 i interface means. 

l 6. A video teleconferencing apparatus as claimed in claim 5, 

2 wherein said switch means comprises-a self-routing switch for routing each 

3 of the decomposed frames according to identity and screen size 

4 information of the frame and a space switch for routing said frame routed 

5 by said selfMrouting switch to one of the output ports of the switch means 

6 according to said command signal from the control i:neans. 

1 7. A video communication system comprising a plurality of user 

2 terminals, and a teleconferencing apparatus, each of the user termimlls 

3 comprising: 

4 data compression encoder means for producing a first data-

S compressed video signal of a full-size frame format, a second data- · 

6 compressed video signal of a smaller-than-full-size frame format1 or a 

7 multiplex of said first and second data-compressed video signals in response 

8 to a command signal; 

9 frame formatting means for converting the ou.tput signal of the data 

1 o compression encoder means· into a single frame format signal or a 

1 l multiframe format signal and forwarding the output signal of said frame 

12 formatting means to a communication channel; 

l 3 frame deformatting means for decomposing a video signal 

14 supplied thereto via said communication channel into constituent frames; 

l s data decompression decoder means for decompressing the 

1 6 constituent frames and supplying the decomposed frames to a display 

l 7 means if the frames are of the full-size frame format; and 

l 8 means for converting the decompressed frames into an integrated 
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1 9 frame format signai if the decomposed frames are of the smaller-than-full-
2 O size frame format, and applying the integrated frame format signal to the 
2 1 display means, 

2 2 the teleconferencing apparatus comprising: 

2 3 a plurali~ of first interface means respectively connected to said 

2 4 user terminals via respective communication channels for receiving data-
2 5 compressed video signals therefrom; 

l 6 a second interface means connected to another one of said 
2 7 teleconferencing apparatus; 

2 8 control means connected to said first and .second interf~ce means 
2 9 for receiving control signals from said user terminals for producing 
3 o therefrom a plurality of command signals and transmitting a first one of the 
31 command signals to the data compression encoder means of each of said 
3 2 user terminals via said interface means; 

3 3. a plurality of frame deformatting means connected respectively to 
3 4 .said interface means for decomposing the video signals therefrom into 
3 5 constituent frames; 

3 6 switch ·means having a plurallty of input poru connected 

3 7 respectively to said frame deformatting means to receive the decomposed 
3 8 constituent frames and a plurality of output ports, said switch means routing 
3 9 each. of the decomposed frames to one of the output ports in accordance 
40 with a second one of said command signals; and 
41 a plurality of frame formatting means connected relpectively 
4 2 between the output ports of said switch means and said plurality of interface 
4 3 means, each of the frame formatting means being responsive to a third one 
4 4 of said command signab for converting a plurality of decomposed smalle~· 
4 S than-full-size frames routed thereto via the corresponding output port into a 
4 6 multiframe format signal and converting a decompose~ full-size frame 
4 7 routed thereto via the corresponding output port intO a single frame format 
4 8 signal, said multiframe format signal and said single frame format signal 
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4 9 being supplied to a corresponding one of said first and second interface 

so means. 

1 8. A video communication system as claimed in claim 7, wherein 

2 said switch means comprises a self-routing switch for routing each of the 

3 decomposed frames according to identity and screen size information of 

4 the frame and a space switch for routirig said frame routed by said self-

s routing switch to one of the output ports of the switch means according to 

6 said command signal from the control means. 

1 9. A video communication system comprising a plurality of 

2 groups of user t.erminals, and a plurality of teleconferencing apparatus 

3 respectively associated with said groups of user terminals, each of the user 

4 terminals comprising: 

5 data compression encoder means for producing a first data-

6 compressed video signal of a fUll-size frame format- a second data-

7 compressed video signal of a smaller-than-full-size frame format, or a 

8 multiplex of said first and second data-compressed video signals in response 

9 to a command signal; 

1 o frame formatting means for converting the output signal of the data 

1 l compression encoder means into a single frame format signal or a 

1 2 multiframe format signat and forwarding the output signal of said frame 

l 3 formatting means to a communication channel; 

14 frame deformatting means for decomposing a video signal 

l ! supplied thereto via said communication channel Into constituent frames; 

1 6 data decompression decoder means for decompressing the 

17 constituent frames and supplying the decomposed frames to a display 

t 8 means if the frames are of the full-size frame fonnat; and 

1 9 means for converting the decompressed frames into •n Integrated 

2 O frame format signal if the decomposed frames are of the smaller-than-full-
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2 1 size frame format, and applying the integrated frame format signal to the 

2.2 display means, 

2 3 each of the teleconferencing apparatus comprising: 

24 a plurality of first interface means respectively connected to said 

2 s user terminals via respective communication channels for receiving data-

2 6 compressed video signals therefrom; 

2 7 a second interface means connected to another one of said 

2 8 teleconferencing apparatus; 

2 9 control means connected to said first and second interface means 

3 O for receiving control signals from said user terminals tor producing 

3 1 therefrom a plurality of command signals and transmitting a first one of the 

3 2 command signals to the data compression encoder means of each of said 

3 3 user terminals via said interface means; 

3 4 a plurality of frame deformatting means connected respectively to 

3 5 said interface means for decomposing the video signals therefrom into 

3 6 constituent frames; 

3 7 switch means having a plurality of input ports connected 

3 8 respectively to said frame deformatting means to receive the decomposed 

3 9 constituent frames and a plurality of output ports, said switch means routing 

4 o each of the decomposed frames to a second one of the output ports in 

41 accordance with one of said command signals; and 

4 2 a plurality of frame formatting means connected respectively 

4 3 between the output ports of said switch means and said plurality of interface 

4 4 means,, each of the frame formatting means being responsive to a third one 

4 S of said command signals for converting a plurality of decomposed smaller-

4 6 than-full-size frames routed thereto via the correspondf ng output port fnto a 

4 7 multiframe format signal and converting a decomposed full-size frame 

4 8 routed thereto via the corresponding output port into a single frame format 

4 9 signal, said multiframe ~rmat signal and said single frame format signal 

' o being supplied to a corresponding one of said first and second interface 
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S 1 means. 

1 10. A video communication system as claimed in claim 9, 

2 wherein said switch means comprises a self-routing switch for routing each 

3 of the decomposed frames according to identity and screen size 

4 information of the frame and a space switch for routing said frame routed 

s by said self-routing switch to one of the output ports of the switch means 

6 according to said command signal from the control means. 

l , 1. A video communication system comprising a plurality of 

2 groups of user terminals, a plurality of local teleconferencing apparatus 

3 respectively associated with said groups of user terminals and a central 

4 teleconferencing apparatus, each of the user terminals comprising: 

s data compression encoder means for producing a first data-

6 compressed video signal of a full-size frame forma~ a second data-

7 compressed video signal of a smaller-than-full-size frame format, or a 

8 multiplex of said first and second data-compre5sed video si~nais in response 

9 to a command signal; 

1 O frame formatting means for converting the output signal of the data 

11 compression encoder means into a single frame format signal or a 

12 multiframe format signal and forwarding the output signal of said frame 

13 formatting means to a communication channel; 

14 frame deformatting means for decomposing a vtdeo signal 

1 S supplied thereto via said communication channel into constituent frames; 

· 1 6 data decompression decoder means for decompressin~ the 

1 7 constituent frames and supplying the decomposed frames to a display 

18 means If the frames ·are of the full-size frame format and 

19 means for converting the decompressed frames into an integrated 

2 O frame format signal if the decomposed frames are of the smaller-than-full-

21 size frame format, and applying the integrated frame format signal to the 
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2 2 display means, 

2 3 each of the local teleconferencing apparatus comprising: 

2 4 a plurality of first interface means respectively connected to said 

2 5 u.ser terminals via respective communication channels; 

2 6 a second interface means connected to said central 

. 2 7 teleconferencing apparatus; 

28 control means connected to said first anp second interface 

2 9 means for receiving control signals from said user t~rminals for producing 

3 a therefrom a plurality of command signals and transmitting a first one of the 

31 command signals to the data compression encoder means of each of said 

3 2 user terminals via said interface means; 

3 3 a plurality of frame deformatting means connected respectively 

3 4 to said interface means for decomposing the video .signals therefrom into 

3 s constituent frames; 

3 6 switc·h means having a plurality of input ports connecte~ 

3 7 respectively to said frame deformatting means to receive the decomposed 

3 B constituent frames and a plurality of output ports, said switch means routing 

3 9 each of the decomposed frames to one of the output ports in accordance 

4 0 with a second one of said command signals; and 

41 a· plurality of frame formatting means connected respectively 

4 2 between the output ports of said switch means and said plurality of interface 

4 3 means, each or the frame formatting means being responsive to a third one 

4 4 of said command signals for converting a plurality of decomposed small~r-

4 .s than-full-size frames routed thereto via the corresponding output port into a 

4 6 multiframe format signal and converting a decomposed fuU-size frame 

4 7 routed thereto via the corresponding output port into a single frame format 

4 8 signal, said muttiframe format signal and said single frame format signal 

4 9 being supplied to a corresponding on~ of said first and second interface 

SO means, 

S 1 said central teleconferencing apparatus comprising: 
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5 2 a plurality of interface means respectiveiy connected to said 

5 3 local teleconferencing apparatus via communication channels; 

S 4 control means connected to said interface means for receiving 

s s control signals from said local teleconferencing apparatus for producing 

'6 therefrom a plurality of command signals; 

s 7 a plura11ty of frame detormatting means connected respectively 

s 8 to said interface means for decomposing the video signals therefrom into 

' 9 constituent frames; 

60 switch means having a plurality of input ports connected 

6 1 respectively to said frame deformatting means to receive the decomposed 

6 2 constibJent fram~ and a plurality of output ports, said switch means routing 

6 3 each of the decomposed frames to a second one of the output ports in 

6 4 accordance with one of said command signals; and 

6 5 a plurality of frame formatting means connected respectively 

6 6 between the output ports of said switch means and said plurality of interface 

67 means, each of the frame formatting means· being responsive to a third one 

6 8 of said command signals for converting a plurality of decomposed smaHer-

6 9 than-full-size frames routed thereto via the 'corresponding output port into a 

7 o multlframe format signal and converting a decomposed full-size frame 

7 l routed thereto via the corresponding output port into a s1ngle frame format 

7 2 signal, said multiframe format signal and said single frame format signal 

7 3 being supplied to a corresponding one of said interface means. 

1 12. A video communication system as claimed in daim 1 1, 

l where1n said switch means of each of said local teleconferencing apparatus 

3 and said central teleconferencing apparatus comprises a 1elf-routing switch 

4 for routing each of the decomposed frames according to identity and 

S screen size Information of the frame and a space switc:h for routing said 

6 frame routed by said self-routing switch to one of the output ports of the 

7 switch means according to said command signal from the control means. 
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1 13. A video teleconferencing user terminal comprising: 

2 data compression encoder means far producing a first data-

3 compressed video signal having a full-size frame format, a second data-

4 compressed video signal having a smaller-than-full-size frame format, or a 

S multiplex of said first and second data-compressed video signals in response 

6 to a command signal supplied from a communication channel; 

7 frame formatting means for converting the output signal ot the data 

8 compression encoder means into a single frame format signal or a 

9 multiframe format signal and forwarding the output signal of said frame 

1 o formatting means to the communication channel; 

11 frame deformatting means for decomposing a video signal 

1 2 supplied thereto via said communication channel into constituent frames; 

13 data decompression decoder means for decompressing the 

1 4 constituent frames and supplylng the decomposed frames to a display 

1 s means if the frames are of full-size frame format; and 

l 6 means for converting the decompressed frames into an integrated· 

l 7 frame format signal if the decomposed frames are of smaller-than-full-size 

18 frame format, and applying the integrated frame format signal to the 

1 9 display means, 


