1 S TITLE OF. THE I NVENTION 2 "Ml tipoint Video
Tel.e€onf erenci ng Apparatus and System Using the Same" 3

BACKGROUND OF THE | NVENTION:4 = . S Field of the

| nvention 5 The present invention relates to video conmuni cations
apparatus, 6 and nore specifically to a_r:[u_l ti point video tel econferencing
apparatus and 7 a systemusing it. 8 Descri ption of
the Related Art 9 In a conventional video tel econferencing system
dat a-corrprelssed 10 video signals mare received by a

vi deo tel econferencing 11 apparat . t a- deconpr essed and

i ntegrated 2 nt tMaltipoigt ¥ideo Teleoonferdrthig Wpplakstus andoSystemi Usingthe Sarmexer .
The integrated frame 13 format signal is _then data-conpressed for

transmi ssioh to the user termﬁﬂ@wwmm dat a

conpr essi on# the boundary between tﬁgldﬁ#hgqhy%d&; frame conponents of an
Integrated frarne format-signal is _ i nabl e. Therefore, it is

i mpossi bl e 30 furtheTherpreseiet innésgomirelatesofo vidéd cotatramicators ratus,
i ntegrated frane, fornat s%%nﬁy' Wi th g‘?ot,her_ ata- 18_  conpressed integrated
frame formfl sAfhANCresPertaly 1o asHuHRQIAt yideg) telerosferegcing Arparatys: 3d,

single frame fé’Efﬁém@sYné)ﬁ:. possi bl e by sendi ng user signals
8 Description o !

9 in a conventional video teleconferencing system, data-compressed

10 video signals from user terminals are received by a videa teleconferencing
11 apparatus where they are data-decompressed and integrated into a single
12 frame format by the use of a video multiplexer. The integrated frame

13 format signal is then data-compressed for transmission to the user terminals.
14 Howe-ver, due to the data compression, the boundary between the
15 individual frame components of an integrated frame format. signal is not
16 determinable. Therefare, it is impassible to further provide integration of a
17 data-compressed integrated frame format signal with another data-

'18 compressed integrated frame format signal. Although integration of all user
19 signals into a single frame format may be possible by sending user signals
20 to several video teleconferencing apparatus of a network, the cost of
21 communications channels would increase 'disproportionately with increase
22 in the number of user terminals.

23 Y HE INVENTI
24 It is therefore an object of the'present invention to provide a video

25 'teleconferencing apparatus that allows economic implementation of a
26 network of video teleconferencing apparatuﬁ.

27 Another object of the present invention is provide a video
28 teleconferencing apparatus capable of integrating data-compressea
29 integrated frame format signais. | . _

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



20 t.0 several video tel econferencing apparatus of a network, the cost of
21 dommuni cations channel s woul d i ncrease dlsproportlonately Wi th increase
22 in the nunber of user termnals. 23 SUVARY OF THE
| NVENTI ON 24 It is therefore an object of the present invention to
provide a video 25 teleconferencing appa2atus that allows econonic

i npl ementation of a 26 network of video teleconferencing apparatus. 27

Anot her obj ect of the present invention is provide a video 28

t el econf er encielgconfrrnzing appaatlewdich aliews Frovesidat of cideprsigiald without
integrated frame format signals. 30 A further object of the present
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6 According to a first aspect of the present invention, there is
7 provi'ded a video teleconferencing apparatus which comprises a. plurality of
8 interfaces connected to communication channels for receiving data-
9 compressed integrated frame forr_nat signals, each of the integrated frame
10 format signals containing a plurality of video frames of user terminals. A
11 plurality of data decompression decoders are respectively connected to the
12 interfaces for decompressing the data-compressed integrated frame format
13 signals and producing a plurality of data-decompressed integrated frame
14 format signals. A controller is connected to the Interfaces for receiving
15 control signals from the channels and producing therefrom an address.
16 'signal. A plurality of extraction circuits are respectively connected to the
17 decoders for extracting desired ones of the video signals from each of the
18 data-decompressed integrated frame format signals in accordance with the
19 address signal from the controller. A video integrator is provided for
20 integrating output signals of the extraction circuits and producing an
21 integrated frame format signal. A data compression encoder compresses
22 the integrated frame format signal and coupling the compressed signal to
23 the interface, .
24 According to a second aspect, there is provided a video
25 communication system comprising a plurality of local teleconferencing
26 apparatus respectively associated with groups of user terminals for receiving
27 data-compressed video signals. Each of the local teleconferencing '
28 apparatus comprises a plurality of data decompression decoders for
29 decompressing the video signals from the user terminals of the associated
30 group. The butput signals of the deccders are integrated by 2 video



5 communi cation channels. 6 ~ According to a first aspect of the
present invention, there is.7 provided a video teleconferencing apparatus
whi ch conprises a plurality of 8 _interfaces-connected to conmunication
channels for receiving data-- 9 conpressed. integrated frame format signals,
each of the integrated frame 10 format signals containing a plurality of
video frames of user termnals. A 11 plurality of data de€conpression
decoders are respectively connected to thedt2 interfaces for deconpressing
t he data-conpressed integrated frame format 13 signals and producing a
plurality of data-deconpressed integrated frane, 14 format signals. A
control | er § s ID&RGIALIEP prf‘#'@ amﬂwweé-ﬁwerfée@a&ismy%wm%m datasi gnal s

fromthe chan h ' foLs r ' .

bl ural ity o SATRRed Y e LotfpRsHER, G-t AHd tatRrit&iiagding, with
decoders f@ exdritpeltsigaals from e uses taimini of droassoglatéd groap 1928 teatral he
18 data-deconpressed integrated frane format signals in accordance with

the 19 addr estelegogfenencingrapparativnt il eentral teleconterensing apparatusr ovi ded
20 e L A OO e S SR B B VA sk g 00! 19
o Seasa % JoReIG RGN Bk AL IR K SHRAIAR htrane
7 -frame format signal and the control signals from each local teleconferencing
8 appératus. A plurality of data decompression decoders are respectively
9 connected to the interfaces for decompressing the data-compressed
10 integrated frame format signals from the respective local teleconferencing
11 apparatus and producing 2 plurality of data-decompressed integrated
12 frame format signals. A controller is connected to the interfaces for
13 receiving the control signals via the interfaces and producing therefrom an
14 address signal. A plurality of extraction circuits are respectively connected
15 to the decoders for extracting desired ones of the video signals from each
16 of the data-decompressed integrated frame format signals in accordance
17 with the address signal from the controller. A video integra_tbr provides
18 integration of output signals of the extraction circuits to produce an
19 integrated frame format signal. A data compressibn encoder compresses
20 the integrated frame format signal and transmitting the compressed
21 integrated frame format signal to each of the local teleconferencing
22 apparatus via the interfaces.
23 According to a third aspect, there is provided a video
24 teleconferencing apparatus comprising a plurality of interfacés respectively
25 connected to communication channels for receiving data-compréssed video
26 signals therefrom, each of the video signals containing a full-size frame, a
27 smaller-than-full-size frame, or a multiplex of the full-size and smaller-than-
28 full-size frames. A controller is connected to the interfaces for receiving
29 control signals from the channels and producing therefrom a command

30 signal. A plurality of frame deformatters are connected respectively to the



24 According to a second aspect, there is provided a video 25

A

communi cation systemconprising a plurality of |ocal tel econferencing 26
apparatus respectively associated with groups of user termnals for
receiving 27 data-conpressed video signals. Each of the | ocal

tel econferencing 28 apparatus conprises a plurality of data deconpression
decoders for 29 deconpressing the video,signals fromthe user term nals of
t he associated 30 group. The,output-sigﬁdls of the decoders are integrated
by a video 31 integrator to produce an integrated franme.formt signal

which is data 2, conpressed by a data_conpressi on encoder and transmtted
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6 command signal from the controller. A plurality of frame formatters are ,

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

8 interfaces, each of the frame formatters being responsive to the command
9 sigria! for converting 2 plurality of decomposed smaller-than-full-size frames
10 routed thereto via the corresponding output port into a multiframe format
11 signal and converting a decomposéd full-size frame routed thereto via the
12 corresponding output port into a single frame format signal, the multiframe
13 format signal and the single frame format signal being supplied to a
14 corresponding one of the interfaces.
15 According to a fourth aspect, the present invention provides a
16 video communication system comprising 2 plurality of user terminals and a
17 teleconferencing apparatus. Each of the user terminals comprises a data
18 compression encoder which is responsive to a command signal for
19 producing a first data-compressed video signal having a full-size frame
20 format, a second data-compressed video signal having a smaller-than-full-
21 size frame format, or a multiplex of the first and second data-compressed
22 video signals, A frame formatter converts the output of the data
23 compression encoder into a single frame format signal or a multiframe
24 format signal and forwarding the cmtpﬁt of the frame formatter to a
25 communication channel. A video signal from' the channe! are decomposed
26 by a frame deformatter into constituent frames and data-decornpressed by
27 a decoder. If the frames are of full-size frame format, they are directly
28 supplied to a display unit. If the frames are of smaller-than-full-size frame
29 format, they are converted to an integrated frame format before being
30 applied to the display unit. ‘The teleconferencing épparatus comprises a



9 connected to the interfaces for deconpressing the data-conpressed 10
Integrated frame format signals fromthe respective |ocal tel econferencing
11 apparatus and producing a plurality of data-deconpressed integrated 12
frame format signals. A controller is connected to the interfaces for 13
receiving the control signals via the intgrfaces and producing therefrom an
14 address signal. A plurality of extraction circuits are respectively
connected 15 to the decoders for extracting desired ones of the video

signal s fram egiakalitp of titetfacesinispe aseced itotihgnakedediagnr Vior mat
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9 A switch matrix is provided having a plurality of input ports connected
10 respectively to the frame deformatters to receive the decomposed
11 constituent frames, and a plurality of output ports. The switch matrix
12 provides routing of each of the decomposed frames 10 one of the output
13 ports in accordance with one of the command signals. A plurality of frame
14 formatters are connected respectively between the output ports of the
15 switch matrix and the interfaces. Each frame formatter is responsive to one
16 of the command signals for converting a plurality of decomposed smaller-
17 than-full-size frames routed thereto via the corresponding output port into a
18 multiframe format signal and converting 2 decomposed full-size frame
L9 routed thereto via the correspanding output port into a single frame format
20 signal. The multiframe format signal and the single frame format signal are

21 supplied to a corresponding one of the interfaces.

22 BRIEF DESCRIPTION OF THE DRAWINGS
23 The present invention will be described in further detail with

24 reference to the accompanying drawings, in which:

25 ~ Fig. 1 shows in block diagram form a multipoint video

26 teleconferencing system according to a first embodiment of the present
27 invention;

28 Fig. 2 shows data structures of data sent from the user terminals;
29 Fig. 3 shows a typical example of a full-size monitor screen on
30 which quarter-sized frames of four users are displayed;



28 full-size frames. A controll.er-is connected to the interfaces for
recei’'ving 29 control signals fromthe :channels and producing therefroma
command 30 signal. A plurality .of frame defornatters are connected
respectively to the -4- -1 ‘interfaces for deconposing the video signals
therefrominto constituent 2 frames. A switch is provided having a
plurality of input ports connected 3 respectively to the frane
deformatters to receive the deconposed f refes 4 therefromand a plurality
of output ports for routing each of the 5 deconposed franes to one of the
out put ports in accordance with the 6 comrand signal fromthe controller.
A pluralitylof frame Figr fethoxyssdetails of %rﬁi@a%'&"r&‘i&é%ﬂ'\ﬁ'gﬁ ‘E@?t\ﬁ@j—ﬁﬁ dfhe
out put porté OfFi h‘e switch and the 8 interfaces, each of the frane '
formatters Dei ng”'résponsive to the command 9 signal for converting a :
plurality off deconposEid. Srshovey int sthenfatic foahzbefoperation ©f thediretd t hereto
via the corresponding output port into a nultifranme format 11 signal and
converting & d Yull-size frame routed thereto via the 12

correspondi 3g out put p@r_ '3 &H&M& A ﬁb@lgld?adriﬁ%hfrpi ?ﬁ&!tiﬁbﬂ'ﬁ'@hdeé he rmultifrane

6 teleconferencing systerﬁ according to a second embodiment of the present
7 i;wention; N -
8 Fig. 7 shows in schematic form the operation of the second
9 embodiment; ' _ '

10 Fig. 8 shows in block diagram form a multipoint video

11 teleconferencing system according to a third embodiment of the present

12 invention;

13 Fig. 9 shows in schematic form the operation of the third

14 embodiment of this inVéntiOn; '

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

16 which variously sized frames of user terminals are displayed;

17 Fig. 11 shows in block diagram form a user terminal according to a

18 fourth embodiment of the present invention;

19 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

22 terminal of Fig. 11;

23 ~ Fig. 14 shows in block diagram form a teleconferencing apparatus

24 according to the fourth embadiment of this invention; and '

25 | , Figs. 15 and 16 show an interlinked network configuration and a
36 hierarchical network configuration, respectively, using the teleconferencing

27 apparatus of Fig. 14.

28 Al IP

29 Referring now to Fig. 1, there is shown a multipoint video

30 teleconferencing system according to a first embodiment of the present



13 format signal and the single franme format -signal being supplied to a 14
correéspondi ng one of the interfaces. 15 : According to a fourth
aspect, the present invention provides a 16 video communi cation, system
conprising a plurality of user terminals and a 17 tel econferencing
apparatus. Each of the user termnals conprises a data 18 conpression -
encoder which is responsive to a command signal for 19 producing a first
dat a- conpr essed vi deo 'signal having a full-stze frame 20 format, a second
dat a- conpressed video signal having a smaller-than-full- 21 size frame
format, or a_multiplex of the first and second data-conpressed 22 video
signal's. A framMeSFRR: t Bte Kisiepetelesonfasersing systsm {nrdudes & ce8trabnpr essi on
encoder intosa $j S gnal : i f t signal
and forwardi %g t%ﬂg&!gﬁte i|toﬂtrj"'t%m:%t B@E@H‘ZL@’ ?(?rh?r&é{@egﬂotgaygg&%g%ﬁ{ﬁt i on
channel . A vBdeappamtas 11,r b2nof lidertiranstelictareand eopmesing o Gisebyideof teatithals
deformatter intgq co_nséi tuent, frames, and dat a-deconpressed by 27 a decoder.
If the frameg adld %6f13.uMseyideortenmipalsol e anddy aeccannasdd yiaxave-wiaypl i ed

O “Phay 3w Somehlnbief CAERRRLE. A TN SEathale LoaL75 TamRe)
applied to the tHnephmyface 21, Ihant el restey mntiengpcabrieciniercaomay 1 FRas
7 11, Simil'ariy, user video.te'rminals 16 to 18 are connecied to the respective
8 line interfaces of the Io?.al teleconferencing apparatus 12.
9 " Each user terminal provides data compression ¢n video signals
10 according to the JPEG (Joint Photographic Expert Group) standards so that
11 the data-compressed video frame carries ah image with a resalution of 320
12 x 240 dots (quarter Size of full-size scale). From the associated local
13 teleconferencing apparatus, the user terminal receives a data-compressed
14 video signal in a single frame format in which multiple smaller-than-fuell-size
15 frames are integfated._ After the data decompression process, the signal is
16 reproduced on a 640 x 480-dot (full size) screen four times larger than the
17 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
19 identifier field (ID), a control field (CNTL) and a flag. The controi field
20 contains the identifiers of other user terminals whose images are to be
21 displayed. The data-compressed video sigrial has the format as indicated
22 by numeral 19B. This frame includes the source user's identifier field (ID), a '_
23 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
25 to display images of users 8, C, D and E, the signal it receives is 2 blend of
26 quarter-sized fr.;.lmes 8, C, D and E which can be simply cisplayed on a full-
27 size (640 x 480 dots) screen as shown in Fig. 3.
28 Each local teleconferencing abparﬁtus includes data
29 decompression decoders 25, 26 and 27 connected to receive signals from
30 corresponding line interfaces 21, 22 and 23 for converting the compressed



-5- 1, plurality of interfaces regpectively connected to the user termnals
via 2 respective communi cati on channels: for receiving data-conpressed video
3. signals therefrom and a controller connected to the interfaces for
receiving 4 control signals fromthe user,  termnals for producing
therefroma pluraity of 5 command signalsaand transmtting one of the
command signals to the data 6 conpression encoder of each user termna
interface. 7 A.plurality of ane deformatters are

via the corres pn‘da'kln? f

connect ed _rbspatﬂ' é_ciFot ¥g03a t@ the rﬂf@r‘fmcﬁcmmﬁéggfﬁ’ﬂ@ém ng Yeipuss ghal s
therefrom '?t Odecdtrdrt 24€ 2 Jr{cf"ﬁa%re% nhedithily B'mtégfr B8 Aq-Dayd ng 2
plurality of input porfs connected 8 respectively to ﬁe.frame
deformatter3 timpueoddes signalsderectimeseeindressecoasd iassemblet agetheatd a

AR A e LT IR T TR T T e
ot oo SopTIOR B0 BRBHEALKYRl i ARk s IV A0
and the intérf48@<cotfactedn:. ahike botywtdfetheirsultipdpensi8vis supphiedt td@ daxg t he
command st apal 3, Dresian’ eheodet 2o linerd it & asta-ComprBses dg3itand passed
8 through a time-division multiplexer 30 to a line interface 24. A user's control
9 ' packet received via the line interfaces 21 to 23 is passea through the
10 multiplexer 30 10 interface Z4. The line interface 24 is connected to the
11 central teleconferencing apparatus 10. The video integrator 28, known as a
12 "video multipiexer®, is available from NEC Corporation as model N4374-02.
13 The central teleconferencing apparatus 10 comprises a controller
14 40 and line interfaces 41 and 42 for interfacing to the local teleconferencing .
15 apparatus 11 arid 12, respectively. Data decompression decoders 43 and
16 44 are respectively connected to the line interfaces 41 and 42 for recovering
17 the original decompressed format. The outputs of decoders 43 and 44 are
18 connected to videa extraction circuits 45 and 46, raspectively, in which
19 video frames desired by user terminals are extracted uncer control of the
20 controller 40 as will be described.' The video frames from extraction circuits
21 45 and 46 are assembled in a video integrator 47 in a manner identical to
22 that of the local teleconferencing apparatus, producing an integrated frame
23 format signal in which the quarter-sized images are put together to aliow
24 reproduction of a full-size image. The integrated frame format signal is
25 applied to an encoder 48 where it is data-compressed and transmitted
- 26 through the line interfaces 41, 42 to the local teleconferencing apparatus 11
27 and 12 and broadcast to ail user terminals. _
28 As illustrated in Fig. 4, each extraction circuit includes a first-in-first-
29 out buffer 50 and a video memory 51 which are connected in series from

30 the associated decoder to the video integrator 47. FIFO buffers 50-1 and



17 than-full-size franes routed thereto via the correspondi ng out put port
into a 18 nmultiframe format signal and converting a deconposed full-size
frame 19 routed thereto via the correspondi ng output port into a single
frame format 20 signal. TFhe multiframe format signal and the single,frame
format signal are 21 supplied to a corre$ponding one of the interfaces. 22
BRI EF DESCRI PTI ON OF THE DRAW NGS 23 - ' The present invention wll be
described in further detail with 24 reference to the acconpanying

drawi ngs, ih whlehrespectively store the gutputs kb decddens|dicandiddgatathsl atenat

mul tipoint yideo.26 teleconferencing systemaccording to a firyst

enbodi nent %f ‘t"ﬁ'é':%bf%%é?ﬁpeﬁ ve i"f‘?&@nilaﬁ?l[,x azsrgata- econléi'gfsegég&mg dat a
structures of gabeiabRledddu.t CRNUBAEr 46TiMtINELSa tHFing circuit 5Eihics ishows a
typi cal exanple of a full-size nonitor screen on 30 “which quarter-sized

frames of fdurraspensveite oaegyl mgericontrol gackets from line integfaces 4hand 4far | s
of the ext ract }:Pchu%Hf HHiﬁg %qu\aﬁshﬁic W2 n:[lé Oelnlag]’e Stﬁlses EN, a read/write command

§ R/W and a multibit masking ccmmand indicating the location of memories

7 51-1 and 51-2 where the stored frames are to be maskec by all zeros.

8 Write address generators 53-1 and 53-2 are provided for supplying 2 write
9  address to video memories 51-1 and 51-2, respectively, at the rate of fast
10 clock pulses sup'plied from a fast clock source 55. At the same time, a write

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

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

13 memories, the FIFQ buffers S0-1 and 50-2 begin operating in a read mode
14 in response to a read enable pulse R/E from the timing circuit 52 at the rate
15 of the fast clock source 55, so that the stored video signals of each frame
16 are transferred from the FIFO buffers to the corresponding video memories
17 at a rate much higher than the rate at which they are stored into the

18 - respective FIFQ buffers. Subsequently, timing circuit 52 supplies a zero bit to
19 the data input of memoaries 51 and a masking command to each write

20 address generator 53 to cause it to produce a read address which identifies
21 the location of a field stored in the corresponding video memory 51. The
22 location of the memories which is identified by the masking data is

23  overwritten with the zero bits, so that a desired area of a full size screen is
24 masked. _ -

25 For reading video data from the memories 51 at the normal clock
26 rate, read address generators 54-1 and 54-2 are associated respectively

27 with the memories 51-1 and 51-2. Timing circuit 52 supplies an enable

28 pulse EN2 to the read address generators 54-1 and 54-2 and a read enable
29 puise R/W=0 to the video memories 51. Read address generators 54-1 and
30 54-2 are thus enabled to receive the output of a normal rate clock source 56



2 Fig, 1, 3 Fig. 5 shows in schematic formthe operation of the

first 4 enbodinent; 5 Fig. 6 shows in block diagramforma

mul tipoint video 6 teleconferencing systemaccording to a second

enbodi nent of the present 7 invention; 8 Fig. 7 shows in
schematic formthe operation of the secend 9 enbodiment; 10 Fig. 8

shows in block diagramforma nultipoint video 11 tel econferencing system
according to a third enbodi nent of the present 12 invention; 13 -
Fig.. 9 shows ifersupplying @ meadmddressotgete comesmcndiag (Midea memoganddinent of
this inventjong 15 Fig .10 sh .a tvoical exanple of .a full-size
noni t or scr’J‘Eenﬂo' ﬁ%he%quﬁ'\}%ﬁkgag-ygﬁfvi%? ¥'Eﬁﬂ@§t%'?e%z;g’e?acﬁe‘f'afﬂal s are

di spl ayed; 317 memory, intiudlind hé& Me¥ind z&Ha08iKs, lird AFaSFdrAdd L& tH8 §iddeer m nal
according to a 18 fourth enbodi nent of the present invention;

Fig. 1 2 sHowsingRgratosi4/uat theegommaldatawhigh correspanss tosite e at maliclhtiazo

Flg. 11 5 compression and decompression are performed. |

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

7 with a description given belew with reference to Fig. 5 by assuming that

8 user video terminals 13 to 18 send data-compressed video signals A, B, C,

9 D, EandF, of the 320 x 240-dot format, fespectively. It is further assumed
10 chat one of user terminals 13 to 18 has the right to send a control packet
11  which requests that frames A, C, E and F are to be 'displayed. |
12 The data-compressed video signals A to F are decompressed in
13 the corresponding decoders 25.1, 28-1, 27-1, 25-2, 26-2 and 27-2 of the
14 respective local teleconferencing appﬁmtus 11 and 12. The decompressed
15 video signals A, B and C are multiplexed by the video integrator 28-1 into
16 an integraied frame format signal V1 and the decompressed videa signals
17 D, E and F are multipiexed in the video integ'rator 28-2 into an integrated
18 frame format signal V2. The video signals V1 and V2 are in the form which
i9 can be directly reproduced by conventional television receivers. If 2 640 x
20 480-dot screen is used for reproduction, the frames A, B and C (320 x 240
21 dots) of users 13, 14, 15 would be respectively displayed on the upper-left,
22  upper-right and lowar-left areas of the screen, and the D, E and F images of

23 users 16,17, 18 would be réspectively displayed on the upper-left, upper-

24 right and lower-right areas of the 640x480-dot screen. The video signals V1
25 and V2 from multiplexers 28-1 and 28-2 are data-compressed in the
26 encoders 29-1 and 29-2, respectively, and transmitted to the central
27 teleconferencing apparatus 10. Control packets are also sent from user
28 terminals to the central teleconferencing apparatus 10.
29 At the central teleconferencing apparatus 10, the control packets
30 from apparatus 11 and 12 are separated by interfaces 41 and 42,



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

user 22 termnal of Fig. 11; 23 Fig. 14 shows in bl ock diagram
forma tel econferencing apparatus 24 according to the fourth enbodi nent of
this invention; and 25 Figs. 15 and 16 show an interlinked network

configuration and a 26 hierarechical netwoyk_configuration, respectively,
using the tel econferencing 27 apparatus 0 "Fig. 14. 28
DETAI LED DESCRI PTI ON 29 - Referring nowto Fig. 1, there is shown a

mul tipoi nt i d‘%epé‘tquhs) %ﬁe d?ﬁ‘ﬁﬂ&icBQQﬂ?]-XF&x@F‘@CCQF\dEhQQ?&‘Qr%afwl::r $he €MboOdi ment

of the presen tron e video tel econterenci ng system
i ncl udes a Xennhtegraed eldeomgm!e(nomu@magpngessﬂ 1B ang Q) i decdrmpodsséd &g
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5 fed into the extraction circuit 46. The deccmpressed video signal is stored
6 in the FIFQ buffer SO of the extraction circuit and.then transferred to the
7 corresponding video mémory 51.
8 By using the confrol packets from all the user terminals, controiler
9 40 provides masking operatian on the signals stored in the video memories
10 51-1 and 51-2 corresponding to the original quarter-sized frames B and D.
13 Following the masking operation, controller 40 causes extraction circuits 45
12 and 46 to read all the signals from memories 51-1 and 51-2, respectively
13  producing partially masked, integrated videc frames V3 and V4 as shown in
14 Fig. 5. The outputs of extraétion 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
17 format signal V5 is applied to interfaces 41 and 42 and transmitted
18 therefrom to the local teleconferencing apparatus 11 and 12 where it is
19 broadcast to all user terminals. Each user terminal repraduces the original
- 20 quarter-sized frames A, E, C and F on the upper-left, hpper-right. lower-left
21 and lower-right areas of a full size screen, respectively. '
22 A second embodiment of the present invention is shown in Fig. 6.
23 In this embodiment, users of each group corresponding tc the respective
24 local teleconferencing apparatus are allowed to display a different video
25 signal from that displayed on the users of the other group. For this
26 purpose, the central teleconferencing apparatus, designated as 100,
27 includes a pair of extraction circuits 65 and 66 connected to receive
28 combined video frames sent from the local teleconferencing apparatus 11
29 via line interface 61 and decoder 63 and a paic of extraction circuits 67 and
30 68 connected to receive combined video frames sent from the local



6. line interfaces 21, 22 and 23 |located in the |ocal teleconferencing
apparatus 7 1 1. Simlarly, user video termnals 1 6 to 18 are connected *
to the respective 8 |line i nterfaces of the local teleconferencing
apparatus-12. 9 ~Each-user terminal provides data conpression on
vi deo signals 10 accordlng to the JPEG (Joint Photographlc Expert G oup)
standards so that 11 the data- conpr essed: hdeo frame carries an imge with
a resolution of 320 12 x 240 dots (quarter“size of full-size scale). From
t he associ ated | ocal 13 t el econf er enci ng apparatus, the user terninal

recel ves a d3t a1 0QpERNEhg SRR £ UAind Thirie 0 Snkf QUBISTAR Al Bhe |

which nultiple srra Si ze rarres are Integrate
dat a deconpr @ss ennamarcewutst;jmcessghair inputlignale pndducentrohofia @éAtroildben dot
(full size) screen four timnmes % r than the 17 size_of each original

i mage. As il Pust® &y similar g ant riped wye referencadPidat- 18 the right to
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as "A" and i#8 wamtee frames are data-compressed and transmitted through mteffaces 61
9 and 62 to the local teleconferencing apparatus 11 and 12, respectively,

10 where they are broadcast to the user terminals.
11 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 te 15 has the
13 right to send a control packet requesting that they want to display frames
14 A, E, CandF and one of user terminals 16 to 78 has the right to send a
135 control packet requesting that they want to display frames D, B, C and F.
16 The output of encoder 29-1 is decompressed by decoder 63 and
17 the frames A and C of the video signal are extracted by extraction circuit 65
18 by masking the frame B and fed to video integrator 69, and the frames B
19 and C of the encoder 29-1 output are extracted by extraction circuit 66 by
20 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 by extraction circuit 67 by
23 masking the frame D 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
25 and fed to video integrator 70. As a result, frames A and C are integrated
26 with frames E and F in the video integrator 69 and supplied to encoder 71
27 where they are data-compressed for transmission to user terminals 13 to 13.
28 Likewise, frames B and C are integrated with frames D and F by video
29 integrator 70 and fed to encader 72 where they are data-compressed for

30 transmission to user terminals 16 tc 18.



25 to display imges of users B, C, D and E, the signal it receives is a_ '
bl end of 26 quarter-sized franes B; ‘C;- D-and E which can be sinmply -

di spl ayed on a full- 27 size (640 x 480 dots) screen as shown in Fig. 3.
28 Each | ocal tel econferencing apparatus includes data 29
deconpressi on decoders 25, 26 and 27 connected to receive signals from 30
corresponding line interfaces 21, 22 and 23 for converting the conpressed
1 digital video signals to the original déE%Npressed format. The outputs
of 2 decoders 25, 26 and 27 are connected to a video integrator 28 where

the 3 input video signals are tipe-conpressed and assenpl ed together to 4
produce an it egrat ed th&‘l‘f’g $rrbREIMeRt e presentiNYRon RehownyimBe- 820 x 5

240-dot fra t M el ' b N QU IS (640
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data 7 conpresdnditatadcoy eunraivhd0 gisia mctliftatiancafnhe appadatag didotifg. passed
8 through atigﬁ-divisjon I tiplexer 30 to aaéinej terface 24. A user's
control 9 p&ckdheRIQUsiPa Y Yidep ronverters 89 apd 8bwbith are respectivalysed

through the 10 difhbbRlereltheidhhttd Of Skttitton dreculias aMtP 4N EhafEel4 1S

connected to the
. § converter provides the enlarging of a frame by regularly duplicating picture

7 elements of the frame, the reducing of the frame by reguiarly depreciating
8 picture elements of the frame, and the'shiﬁ:ing of the frame to a different
9 location of the screen under x:oﬁtrol of the controller 40 in response to a
10 user control packeﬁ sent from one of tﬁe‘ user terminals, including data
11 specifying the enlargement/reduction ratio and the locations of the
12 processed frames in addition to the identifiers of frames to be displayed.
13 The outputs of the video converters 80 and 81 are multiplexed in the video
14 integrator 28 in the same manner as described previously.
15 The operation of the third embodiment will be described with
16 reference to Fig. 9 in which user terminals 15' and 18' are additionally
17 provided to send their frames C' and F', respectively to local
18 teleconferencing apparatus 11 and 12. QOne of the eight user terminals
19 sends a control packet requesting that six frames A, B, C, O, £ and F be
20 displayed on each of their screens with frame B expanded by a factor of
21 about 1.33 and displayed on the upper-right area of the screen, with the
22 other frames being reduced by a factor of about 0.66 and displayed in
23 locations as illustrated in Fig. 10. | _
24 In Fig. 9, video framaes A, B, C and C' are multiplexed in video
25 integrator 28-1 and data-compressed by encoder 29-1 and transmitted to
26 the central teleconferencing apparatus 110. After data.decompression at
27 decoder 43 and frame extraction at extraction circuit 45 by masking frame
28 C, frames A, B and C are pmce§sed by video converter 80 so that frame B
29 s enlarged by a factor 1.33 and shifted to the location of an integrated
30 frame format signal which corresponds to the upper left area of a full size
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11 central tel econferencing appaiatus 10. The video integrator 28, known

as a 12 "video multiplexer", is available.fromNEC Corporation as nodel
N4974-02. 13 © " The central teleconferencing apparatus 10 conprises a
controller 14 40 and line interfaces 41 and 42 for interfacing to the '
| ocal tel econfeérencing. 15 apparatus 11 and 12, respectively. Data
deconpressi on decoders 43 and 16 44 are respectively connected to the line
interfaces 41 and 42 for recovering 17 theterigi nal deconpressed format.
The out puts of decoders 43 and 44 are 18 connected to video extraction

circuits 45 and 46, respectively, in which 19 video franes desired by user

termnal s ark esareemtardi fraches A andrGlarefreduredby actastardd.66r and shisted o thee
descri bed. The yvideo fr s.fromextractioon cir.cui 45.and 46 are
assenbl ed i ngla \ecatiany ﬂf‘ﬁﬁ% ifteBrased framge AaTRa: “%88#1??@?"‘%"&' § reieeVel ¢ he
| ocal tel econf egeiwd ﬂEpélPﬁQﬁ@_hHéalo@Eﬂﬁgﬁt@Gea%rbﬂ theegir@dred frame 23 format
signal in which the quarteT-sized i magés areéut to?ether to allow 24
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applied to ap encoder 4 ere jt i s data- [ I m.Lte
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11 27 and 1g2 ‘gdcdriteadersbnideddihg WpRiardtas MTgR! Aite2data decomprésion at:
illustrated in Fig. 4, each extractTon circuit includes a first-in-first-

29 out buff2r gecadet 4¢ andiéameesirgcthn ahexmactian cisrHibdbdy Mmeskiegi ¢ from
8 original quarter-sized frarhe F', the ather frames D, E and F are processed
9 by video converter 81 so that they are reduced in size by 2 factor 0.66 and
10 shifted to the locations of an integrated frame format signal which locations
11 correspond respectively to the lower-left, lower-middle and middle-left
12 areas of a full-size screen (Fig. 10).
13 Video integrator 47 provides the rhultiplexing of the converted
14 video frames. The output of multiplexer 47 is data-compressed by encoder
15 48, producing an integrated frame format signal consisting of the converted
16 and shifted, quarter-sized frames 8, A, F, D E and C for transmission to all
17 the user terminals.
18 A fourth embodiment of the present invention is illustrated in Figs.
19 11 to 14, According to this embodiment, each user terminal has the right to
20 send a particular control packet and is capable of sending data-compressed
21 video signals in a multiplexed frame format (both full-size and gquarter-size)
22 orin asingle frame format (full-size), or in a combination of a quarter-size
23 single frame format and a full-size single frame format. A teleconferencing
24 apparatus processes the incoming signals without data decompression and
23 produces a concatenated series (multiplex) of quarter-sized frames or a
26 single full-sized frame depending on the control packets from the user
27 terminals. Using the user identifiers and size reduction ratios contained in
28 the received frame, each user terminal reconstfucts an’ assembied image on
29 a full-size screen. . _
30 In Fig. 11, details of a user terminal 200 is illustrated. A frame



30 the associated decoder to the-video.integrator 47. FIFO buffers 50-1
and © -9- L i l°1 50-2 respectively store the:
out puts of decoders 43 and 44 at the rate at 2 which the respective video
si gnal s .are dat a-deconpressed by the 3 associ ated decoders. .Controller 40
includes a timng circuit 52 which is 4 responsive to one or nore control
packets fromline interfaces 41 and. 42 feff55 producing tim ng signals

i ncl uding enabl e pulses EN, a read/wite command 6 R Wand a nultibit
maski ng command indi cating the: |l ocation of nmermories 7 51-1 and 51-2 where
the stored firafesnarsighal produted dy dyided camems 203 is woplied sbtoughs an

oo memor Bos Ierace 2t 533D ol Sess LBRYERRr el 2hs B YRR o
pul ses supphi Ez? \/’éj@m,@sd.aaf dsic?ozfzar?gﬁﬁgﬁsﬁ eneodét 2082 THRNB20 ixB40Rioer i te 11

enabl e pul se 1 1s supplie e timng circuit 52 tao both of the 12
vi deo nenor kes ehtod€n 205 providey data kotripressian aceqsding toAhePEGstandasds,13

oo es L e 6785 B ack Theater 208 HruEE ok BarPRefe £ 3ediR
rate 6 to the CCITT H. 261 Recommendatior. 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. Cohtr'ol data including the user's identifier and a
9 frame reduction ratio are supplied from a keyboard 202 and fed via
10 interface 204 to a frame forrhatter 208 to which the ocutputs of encoders 205
11 and 206 are connected. By using the control data, frame formatter 208
12 composes the input signals into a multiframe format 220 or a single frame
13 format 221 or 222 (see Fig. 12). The mulitiframe format 220 includes two
14 data fields res,péctively containing 320 x 240-dot frame and a 640 x 480-dot
15 data. Each of these data fields is preceded by the source user's identifier
16 (ID) field and a frame reduction ratio field. Reduction ratios 1/4 and 1 are
17 inserted into the ratio fields for 320 x 240-dot and 640 x 480-dot frames,
‘18 respectively. Each frame format is marked by an end-of-frame field.
19 . A control packet as used in the previous embodiments is produced
20 by the keyboard 202 for requesting desired frames to be displayed. This
‘21 control packet is applied via line 217 to the line interface 209 for transmission
22 to a teleconferencing apparatus 300 (Fig. 14). Two types of video data
23 format is also available for transmission from the network to the user
24 terminals, i.e., a multiframe format 223 which includes a series of 320 x 240-
25 dot frames and a 640 x 480-dot single frame format 224 as shown in Fig. 13.
26 The network data from the teleconferencing apparatus 300 is received
27 through the line interface 209 and applied to a selector 210 which examines
28 the frame format to selectively forward the input signal to a frame
29 deformatter 211 if the signal is in a multiframe format or to a frame
30 deformatter 215 if it is in a single frame format. In each of the deformatters,



15 of .the fast clock source 55, so that the stored video signals of each
frame 16 are transferred fromthe FIFO buffers to the correspondi ng vi deo
menories 17 at a rate nuch higher than the rate at which they are stored
into the 18 respective FIFO buffers. Subsequently, timng circuit 52
supplies a zero bit to 19 the data:i nput. p§ -nenories 51 and a nmaski ng
command to each wite 20 address generator 53 to cause it to produce a
read address which identifies 21 the location of a field stored in the

correspondiing titk Ao MRTEP Frambel forfitt ig decbAiptise@andf vides iNRITRIdtRM Which is
identified by the maskihg data is 23 overwitten with the zero bits, so

that a desik edtxtnagtechf The oultpuspf frage deforingtten 211ds Kedplegbto a data  For
readi ng Vi ata fromt 1 at .t hg.no rat.e, read
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to the read addressﬁgenerators 54-1 and 54-2 and a read enable 29 pul se
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are thus egablGofigy k6 So4Eo iNEgthidt 1 £t T YdPhiskalsa Pragls.apuce 56

7 integrate the individual video frames into a full-screen image *cr display on
3 a display unit 203. On the other hand, tﬁe output of deformatter 215 is
9 data-decompressed in a decoder 216 and applied to display unit 203 to
10 provide a display of a single image of 640 x 480 cots.
11 In Fig. 14, the teleconferencing apparatu§ 300 receives incoming
12 video signals either in single or muitiframe format from a plurality of line
13 interfaces 302A ~ 302D which are connected respectively to the user
14 terminals 200A ~ 200D. The outputs of line interfaces 302A ~ 302D are fed
15 to frame defarmatters 306A ~ 306D respecti\lely where the incoming signals
16 are deformatted and supplied to a self-routing switch 301. Self-routing
17 switch 301 examines the user identh‘ie} fields and frame reduction fields of
18 each incoming signal and routes the deformatted video frames to one of
19 the output ports of the switch according to the user identifier and reduction
20 ratio of each video frame data. If the signal at the input of deformatter
21 306A is in a multiframe format as shown at 220 (Fig. 12), it is decomposed
'22 into individual 320 x 240-dot frame and 6400 x 480-dot frame and the self-
23 routing switch 301 applies the 320 x 240-dot frame to a corresponding one
24 of quarter-size output ports Qa, Qb, Qc and Qd, and the 640 x 480-dot
25 frame to a comresponding one of full-size output ports Fa, Fb, Fc and Fd.
26 The output ports Qa, Qb, Qc and Qd and Fa, Fb, F¢C and Fd are associated
27 respecti&ely with Interfaces 302A ~ 302D and hence with user terminals
28 200A - 200D. Therefore, the decomposed quarter-size frame of the signal
29 from user terminal 200A is routed to output port Qa and the decomposed
30 full-size frame is routed to output port Fa. The output ports of the self-



-1 0 - 1 for supplying a read address to the corresponding video nenories -
51-1, 2 51-2 at the normal clock rate. Al video signals stored in each
video 3 nmenory, including the masking zero bits, are transferred to the
video 4 integrator 47 at the normal. rate which corresponds to the rate at
whi ch data 5 conpressi on and deconpression are perfornmed. 6 . - The
-operation of the Fig. 1 enbodinent will best be understood 7 with a .
description given below with reference to-#¥g. 5 by assuming that 8 user
video termnals 13 to 1.8 send data-conpressed video signals A, B, C, 9 D
E and F, of the 320 x 240-dot format, respectively. It is further assuned
10 that onelof reung switah 39 1sarexcamnectedherspesively §hCOITEsRANMENG iDBHE POrts

packet 11 which . . ' C r dj 2
The dat a- corr%r ef g ggﬂg?gtdi%hg%ggf\ ?B}S\pﬁlc}_ﬂ %gagéég’o@pe?e@sn té@)' Fﬁ algéﬁéwe%ml
correspondi ng des @gabisi?a-cbnndttidn. Al-dast dmeaf the-ihesimter?aced 302 trivgy B
respective |ocal teleconferencing apparatus 11 and 1 2. The deconpressed 15

vi deo signal ¢ Ausesl frdntereprneriing dpluralithy! telrcopfereBcinataqpaseiys 30 m ant o
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the formwhi EI:h which identify user terminals not directly served by the tesleconferencing
8 apparatus of the controller. In this case, the controller passes the contro!
9 packets as well as the associated video signals to an appropriate destination
10 apparatus. ' |
11 Controller 304 receives control packets from source user terminals
12 200 via cbrresp_on_ding line interfaces 302 to determine which decomposed
13 frame is to be transmitted to which user terminal and returns control packets
14 to destination user terminals via the interfaces 302 to permit their cdntroﬂer
15 207 to operate one or both of the data-compression encoders 205 and 206.
16 According to the control packets from the users, controller 304
17 operates the cross-point switch 303 to establish a connection from cne of
18 the input ports of the switch to one of its four output ports which are
19 connected respectively to frame formatters 305A -~ 305D. In addition, cross-
- 20 controller 304 supplies appropriate user identifiers and reduction ratio data
21 to the frame formatters 305A ~ 305D to allow them to compose
22 decomposed frames into a single-frame or a multiframe-format for
23 transmission to the user terminals via corresponding interfaces 302A ~ 302D.
24 If user terminals 200A - 200D respectively request that signals in
25 multiframe formats (B+C+D) and (A+C+D) and single frame farmats A and
26 C to be displayed on their screen, controller 304 operates the controller 207
27 of user terminals 200A and 2008 so that both of the data-compression
28 encoders 205 and 206 are enabtéd simultaneously to transmit a multiframe
. 29 format signal 220. On the other hand, controller 304 instructs the controller
30 207 at user terminals 200C and 200D sa that their encoder 206 is enabled to



19 can be directly reproduced by conventional television receivers. If a
640 X 20 480-dot screen is used for reproduction, the frames A, B and C
(320 x 240 21 dots) of users 13, 14, 15 would be respectively displayed on
the upper-left, 22 - upper-right and | ower-left areas of the screen, and the
D, E and F images of 23 wusers 16, 17, 18 would be respectively displayed
on the upper-left, upper- 24 right and |ower-right areas of the
640x480-dot screen. The video signals V1 238 -and V2 from nul ti pl exers 28-1
and 28-2 are data-conpressed in the 26 encoders 29-1-and 29-2, :
respectively, and transmtted to the central 27 teleconferencing apparatu
10. Control = packe@nsmit & singleofrageformarsigeal <28 ternminals to the central
t el econf erengi ng appar ol ) Bag ; Ytond
appar at us 10,9' t he Contf%éjﬁsbe;rg{%ﬁﬂ%\al PrBnn%'%%@rggtoﬁ?mﬁzg%%%g&g?fggw'
separ at ed by 3i ntRé fquaeterdite dramd 2nd fulllsize Grapecby defgrmatter 30@Hlanadraued
controller 40. On the other hand, the 2 igt egr at e%.vi dep giegnal
(contai ni ng Aradgeswitch 3019 aytpul PR 39 prSfad Bpetivalit Sy lke mennss they
into the extracti. ; ' 51@% | ' QR .
(cont ai ni ng Fmé’égp%),&b%g@hé' @) | é ééerggrfrgﬂéggg%é Eﬁd%éedgﬁggfedﬁ%gn'gé quarter
6 size frame and full-size frame by deformatter 3068 and routed to output

ports Qb and Fb, respectively. On the other hand, signals from the user
terminals 200C and 200D in single frame format 221 are routed to output

10 304 operates the cross-paint switch 303 to establish connections from

rs

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

-
8

9 ports F¢ and Fd, respectively. By using the users' control packets, controller
0

1

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

1
13 users B, C and D and a signal indicating the reduction ratic 1/4 are supplied
14 from controlier 304.. Formatter 305A composes these frames into a

15 multiframe format as shown at 223 (Fig. 13) and transmits it to user terminal
16 200A via line intérface 302A. In a similar manner, connections are

17 established in switch 303 from output ports Qa, Q¢ and Qd of switch 301 to
18 formatter 3058 for transmitting 2 multiframe format signal containing frames
19 A, Cand D to user terminal 2008 via line interface 302B. Controller 304

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

21 305C and 305D, respectively, and applies the identifiers of users 200A and
22 200C as well as a signal indicéting the full-size ratio 1 to the formatters 305C
23  and 305D, respectively, for transmitting a single full-size frame 224 to each
24 of these destination user terminals via interfaces 302C and 302D.

25 Instead of using the combination of multiframe format 220 and full-
26 size single frame format 221, a combinatian of full-size single frame format
27 221 and quarter-size single frame format 222 can be used. In this case,

28 controller 207 of the user terminal sequentially enables the data-

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

30 sequentially processes the outputs of encoders 205 and 206, producing a



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

stored 6 in the FIFO buffer-50 of the extraction circuit. and then

transferred to the 7 correspondi:ng video nenory 51. 8 . By using
the control packets fromall the user terminals, controller 9 40 provides
maski ng operati.on on the signals stored in the video nenories 10 51-1 and
51-2 corresponding to the original quarter-sized franes B and 0. 11 _
Fol | owi ng the masking operation, controller 40 causes extraction circuits
45 12 and 46 to read all the signals fromnenories 51-1 and 51-2,

respectively {13 Sfaugﬁggbgg‘,a%ti% %xg%ked,- i ntegrated video franmes V3 and

V4 as shown in I Out pul's “of extraction circuits 45 and 46 are

nul ti pl exed toget her 18 gsertéveninaliemreiraiRasiytiotatéd fene éxxth beHep, gRngoder 48
where they are dat% 16 conpressed, producing a integrated video frane VS
The integrated fRIEMEeH7thasYsEE signgisape Wﬁ:%“@égﬁhf%rté netverk afedden and 42

and 12 where 1 eephERing Berelf o Sfhg, R IEREREIERRAG, TRdRRiscTof as

reproduces tlfe docalitetgcoRferemging tappasatuedirid/armascehtrat telécanterbn@ngt he
upper-left, upper-right, lower-fLeft 21 and lower-right areas of afull size
screen, respéct i3PPajAtUSIN an interlinkeq sepkigrabinl &l hBiRrREhIGKsopiigsation.
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corresponding to respective
8 essentially the same as those used for network-to-user communication (Figs.

9 12 and 13), the teleconferencing apparatus 300 can be advantageously
10 used both as a local or 2 central teleconferencing apparatus. 1n 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
14 interlinked by digital communications channels using one or mare of the line
135 interfaces and user terminals 200-1-200-n are served by ather line
16 interfaces. The hierarchical configuration is shown in .Fig. 16 in which a
1 plurality of local teieconferencing apparatus 300-1 ~ 300-n are
18 interconnected to a central teleconferancing apparatus 300-c which also

19 directly serves user terminals 200-c.



24 local teleconferencing appar atus are allowed to di splay a different
-video 25 signal fromthat displayed on the users of the other group. For

this 26 purpose, the central tel econferencing apparatus ' ﬁOO,
27 includes a pair of extraction circuits 65 and 66 coulﬂmmﬂﬂ“\mmm e
28 conbined video franes sent fromthe | ocal tel econfelenctng apparsattis 11
29 wvia line interface 61 and decoder 63 apg.a pair of extraction circuits
67 and 30 68 connected to receive conbined video franes sent fromthe | ocal
12 - 1 teleconferencing apparatus 12 via line interface.62 and decoder 64.
Al the 2 extragiidens claimedtis process their input signals under control of
a controller 60 3 in a way simlar to that described with reference to Fig.
4. 4 The outputs of extraction circuits 65 and 68 are conbi ned in

a5 video integrator 69 apd.those of .the extracti?n gil‘Cll,j.iIS_GG and 67 are
6 combined ih a video i'nt?g]y &5\ teleronfereng g, APRABFUS, FYEE i gr at or s 69

gnd. 7 70 aregrespecti vgbwrg&?quﬂtéﬁcgqﬁ@gggqrmecwga pMOAdIRy bRe conbi ned
video frames are data-conpfessed and transmtted through interfaces 61

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 decompressing said integrated data-compressed
8 video signals and producing a plurality of data-decompressed integrated
9 frame format signals; | '

10 control means connected to said interface means fer receiving

11 control signals from said channels and producing therefrom an address

12 signal;

13 a plurality of extraction means respectively connected to said

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

15 data-decompressed integrated frame format signals in accordance with the

16 address signal from the control means;

17 video integrator means for integrating output signals of said

18 plurality of extraction means and producing an integrated video output

19 signal; and

20 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 receive the output signals from said extraction means for
4 enlarging, reducing and'shifting images contained in each of said output
5 signals.



9 and 62 to the local teleconferencing apparatus 11 and 12, respectively,

10 where they are broadcast. to the:user termnals.
operation of the systemof Fig. 6 will be descri bed WI t h ,m"mm!ﬂ“!mm"
"~ Fig. 7 by assumi ng that one of user termnals 13 to 15 has the 1

send a control packet requesting that they want to display frames 14 A, E,
C and F and one of user termnals 16 to 18 Qas the right to send a 15 _
control packet requesting that they want té display franes D, B, C and F.
16 The out put of encoder 29-1 is deconpressed by decoder 63 and 17
the frames A and C of the video signal are extracted by extraction circuit
65 18 by masking the franme B.and fed to video integrator 69, and the franes

B 19 and C of the encagler RYided wiBetnfefehcing appaRftudofdigngd on circuit
66 by 20 masking the frane A and ?&%I to vi Pntegratg‘?,Fs ﬁﬁém t he ot her

hand, 21 the20ut put offirshand secasd mtes‘ademqusme\etcmﬁ tecotmugitation t he

f 22 F of th der, 29-2 out put ted by extract
Ci rouit 67 b 2SN FalorERB Y SaEs-EOmRIEIsEH NIRQTRECh RIS AERSh S908S

the frames Dyangadn é’éntaﬁfmgfhe‘:lijrm&?|of@},&g&&igfn%fst&duﬁ‘r‘ teihiriddi on circuit 68

by masking the frane E 2 fed”to video~i ntegrator 70. AS a result,
frames A and5C are i ntft!gfr andosezendvatath decampressiom(lecoders for raspectively

v earat o ©8. S8BcaMBRs s BARELSTofed InthRAERd RIS AoRAEHSR
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
10 control signals from said channels and producing an address signal;
11 first and second extraction means connected to said first data-
12 decompression decoder for extracting desired ones of the data-
13 decompressed video signal therefrom in accordance with the address signal
14 from the control means; _
15 third and fourth extraction means connected to said second data-
16 decompression decoder for extracting desired ones of the data-
17 decompressed video signal therefrom in accordance with the address signal

18 from the control means;

19 first video integrator means for integrating output signals of said first
20 and third extraction means and producing a first integrated frame format

21 .signal;

22 second video integrator means for integrating output signals of said

23 second and fourth extraction means and producing a second integrated
24 frame format signal; and

25 | -first and second data-compression encoder means for respectively
26 compressing the first and second integrated frame format signals and -

27 coupling the compressed signals to said first and second interface means,
28 respectively. | |



28 Likew se, franmes B and C are int egr at éd with frames D-and-F-by- vides 29

integrator 70 and fed to encoder 72 where they are data-conpressed -
transmission to user terminals 16 to 18. 1 A tm“\“\mmﬁm‘“\ :
of the present invention is shown in Fig. 8. 2 According t oliuimgl 8IEEERESTES T
enbodi nent, the central teleconferencing apparatus, 3 indicated by nuneral
110, is a nodification of the apparatus 10,9f Fig. 1 by 4 the provision of
vi deo converters 80 and 81, which are respégtively 5 connected to the

outputs of extraction circuits 45 and 46. Each video 6 converter provides

t he enl argi ngdof a frage by ‘ﬁg@kgy'ﬁ‘é‘g%{é‘#'ﬁﬁf%‘ %msﬁ,gisel enents of the

frame, the réducing of ‘the frane epr ec pi cture

el enents of ghe frane, a pisratitieos Wichl telecorifereneing aFFaﬂamﬁr;kpht:ﬂvapt 9
| ocation of the screen under control of the controller 40 in response to a

10 ‘user conBrolsysiated withgreupsbrserotermiraly derf receiving faja-compresiedy data
or ocbssed {1 droStigh HARFE Bt BF HE AL i e apdttbl CRindsds C0
13 The outpuss of the vi deslucatiny ef dats dé€ormpeessibnadecaddrt mebax ¢25427) for
vi deo 6 decompressing the video signals from the user terminais of the associated
7 group; ,
8 a video integrator for integrating output signals of said decoder
9 means and producing an integrated frame format signal;
10 data compression encoder means for compressing the
11 integrated frame format signal; and
12 means for combining the data-compressed integrated frame
135 format signal with contral signals from the user terminals of the associated
14 group; and
15 " a central teleconferencing apparatus comprising:
16 a plurality of interface means connected respectively to said
17 local teleconferencing apparatus for receiving the data-compressed
18 integrated frame format signal and said control signals;
19 a plurality of data decompression decoder means respectively
20 connected to said interface means for decompressing the data-compressed
21 integrated frame format signals from the interface means and producing a
22 plurality of data-decompressed integrated frame format signals;
23 control means connected to said interface means for recelving
24 the control signals via said interface means and producing therefrom an
25 address signal;
26 a plurality of extraction means respectively connected to said
27 decoders for extracting desired ones of said video signals from each of said
28 data-decompressed integrated frame format signals in accordance with the
29 address signal from the control means;
30 video integrator means for integrating output signals of said



14 integrator 28 in the sanme manner as descri bed previ ousty—315—

The operation of the third enbodiment will be described with 16 reference
to Fig. 9 in which user terminals 15 and 1 8 are additi (1m IHIM“I"""””II'
provided to send their frames: C and F', respectively to |lsaR .
tel econferencing apparatus ‘11 and 12. One of the eight user term nal's 19
sends a control packet requesting that six23rames A, B, C, D, E and F be 20
di spl ayed on each of their screens with frame B expanded by a factor of 21
about 1.33 and displayed on the upper-right area of the screen, with the 22
ot her framssl beplttplite @f @xtrastion meansoand praduding arettagrate Sranae format 23

| ocati ons il I din Fig. 10. 24 ' In Fig. 9, video frames A,
B, C and Cajszar eg'#r's#‘t ?h&exed in video 25 integrator 28-1 and dat a- conpressed

by encoder B-1 and tr arjuta dopspressidh eridddef Phédrs fdre&cﬂﬁgfésﬁhgnﬁwg
apparatus 110. After data deconpression at 27 decoder 43 andfrane
extraction 3t dntegratedfiame format signay andJransgitiingdhe gompressedhintegrat® and

ot or 1059 Endritte Yol SBRACLS Bhol Be3ait W2 (4@TEiiingFRaRbds artid

si gnal whi gy cdht&ferenweans the upper left area of a full size

5. A video teleconferéncing apparatus comprising:

1

2 a plurality of interface means 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-

5 than-full-size frame, or 2 multiplex of the full-size and smaller-than-full-size

& 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
10 the interface means for decomposing the video signals therefrom into
11 constituent frames; |
12 switch means having a plurality of input ports connected
13 respectively to said frame deformatting means to receive the decomposed
14 frames therefrom and a plurality of output ports, said switch means being
15 connected to said control means for routing each of the decomposed
16 frames.to one of the output ports according toc a command signal from.the
17 control means; and
18 a plurality of frame formatting means connected respectively
19 between the output ports of said switch means and said piurality 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 converting 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



-14- 1 screen, and frames A and Care. reduced by a factor 0. 66 and shrfted

to the 2 Iocatrons of the int. egrat ed frame format si gnal corresponding
respectively 3 to the upper-ri ght and | ower -ri ght  areas

In a simlar manner, franmes D, E, F and F are nultipl exemml ,mng E,gl,
I ntegrator 28-2 and dat a- corrpressed by encoder 29-2 and trans

the central teleconferencing apparatus 11( 4_After dat a deconpression at 7
decoder 44 and frane extraction at extraction circuit 46 by masking the 8
original quarter-sized frame F', the other frames D, E and F are processed
9 by vide co SR ¢ 0. 66
Ol S OMERRI0sBR SRk SERPSH Ik SaEodthin Ak, O°
| ocations k¥ cqoreigorasinglerfearhe \fofmat sighaue sandvmurtrfm‘me fbm sugnardamd aald

m ddl e- Ieft 12 areas of fuII-srze screen g

integrator 417 single rame Fﬂé’"?ﬁSIsﬂg"tﬂ deing SBFP'L‘QFL %Gn FQSQB"F’K‘Q W’Ee?f s1arcérmes
The out put ewa%%gi 47 I s data-conpressed by encoder 15 48, producing
an i nt egraf ed SPRaE: si gnal consisting of the converted 16 and

shifted, quarter sized frames B, AL F, DE and C for transm ssion to all 17
the user termnals.

1 6. A video teleconfere'ncmg apparatus as claimed in claim 5,
2 wherein said switch rrleans'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 self-routing switch to one of the output ports of the switch means
6 according to said command signal from the control means.
1 7. A video communication system comprising a plurality of user
2 terminals, and a teleconferencing apparatus, €ach of the user terminals
3 comprising:
4 data compression encoder means for producing a first data-
5 compressed video signal of a full-size frame format, a second data-
6 compressed video signal of a smaller-than-full-size frame format, 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 coanverting the output signal of the data
10 compression encoder means into a single frame format signal or a
11 multiframe format signal and forwarding the output signal of said frame
L2 formatting means to a communication channel;
13 frame deformatting means for decomposing a video signal
14 supplied thereto via said communication channel into constituent frames;
15 data decompression decoder means for decompressing the
16 constituent frames and supplying the decomnposed frames to a dispiay
17 means if the frames are of the full-size frame format; and
18 means for converting the decompressed frames into an integrated



.18 A fourth enbodi nent of the present invention is illustrated in

Figs. 19 11 to 14. According to this enbodi ment, each user term nal has

the right to 20. send a particular control packet and is:c li :
dat a- conpressed 21 video signals in a nultiplexed frams!fmwm“m“mm “Il '
full-size and quarter-size) 22 or in a single franme format « Lsi%e)s Or
in a conbination of a quarter-size 23 single frame format and a full-size
single frane format A tel econferencing 247 ‘ép‘par atus processes the inconng

-signals without data deconpression and 25 produces a concatenated series
(mul tiplex),qf quarter-sized fr, s,or a 26 single full.-sized franme
dependi ng przlsth a%%f?ﬂ?“p‘éﬂﬂ@ét‘@&ﬁﬂﬁ??’ﬂ@%&‘im s ﬂ'@r‘?ﬁ 2l %’Vallﬁrtﬁﬁnﬂi@‘
user identi hloer§izéﬁ€brﬁé¥&rﬁﬁ9'&ﬁ8!%l¥iﬁ§'t‘ﬁ% infeYr *éi'leﬁlan‘n'% f%?maEg@x{aﬁS'q{Sd.
frame, each user termnal reconstructs~an ass ed I mage on a full-size
screen. 30 21 display imearisg. 1 1, details of a user terminal 200 is

appl i od Lo 3dgh an 2 A Sl AREEFenn ARpATI s CBTHIAG: dat compr cosion
$Egog% iogig?d\gltel | asa plursiity Qi ihtéhkdRleadld lrés e tPély SR RIY 851§4id 206.
24 user terminals via respective communication channels for receiving data-
25 compressed video signals therefrom;
26 a second interface means connected to another one of said
27 teleconferencing apparatus;
28 control means connectéd to said first and second interface means
29 for receiving control signals from said user terminals for producing
30 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
32 user terminals via said interface means:
33 a plurality of frame deformatting means connected respectively to
34 said interface means for decompasing the video signals therefrom into
35 constituent frames; _
36 switch means having a plurality of input ports connected
37 respectively to said frame deformatting means to receive the decomposed
38 constituent frames and a plurality of output ports, said switch means routing
3% 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 respectively
42 between the output ports of said switch means and said plurality of interface
43 means, each of the frame formatting means being responsive to a third one
44 of said command signals for converting a plurality of decomposed smaller-
45 than-full-size frames routed thereto via the corresponding output port into a
46 multiframe format signal and converting a decomposed full-size frame
47 routed thereto via the corresponding output port into a single frame format
48 signal, said multiframe format signal and said single frame format signal



4. "encodef 205 prowi des data corrpre55| on according to t'he JPEG standards; 5
whil e the 640 x 480.dot encoder 206 :provi des data conpre
'to the CCITT H. 261 Recommendati-on. One of these encoder m Wﬂl M I!il
enabl ed by a controller 207 according to a comuand S|gna
network interface 209. Control data including the user's |dent|f|er and a9
frame reduction ratio are supplied from a 3gyboard 202 and fed via 10
interface 204 to a frane formatter 208 to which the outputs of encoders 205
11 and 206 are connected. By using the control data frame formatter 208
12 conposes the input signals into a pultifr romat 220 or, ,.a single
frame 15 " fidh rbeing suppliecsbo gocaraspgnaig oneied S H15F ARbSecaRA-ItAgS
i ncl udes t%‘h g“ﬁ%?’ta fields respectively containing 320 x 240-dot. frane
and a 640 48 15 data. Each of these data fields is preceded by the
source user's |dent|f|er 16 (ID) field and a frane reduction ratio f|eId

Reduction ratios 1/4 & are 17 insgerted |ntotherat|af|eld§ 320x
240-dot and 1640 x 4808dot ideR Somrpunicalp sysiem 9“‘ lRiTed; ipgaim 4

mar ked by ap e@Q.dO{»g&éﬁPﬁe Pédi%pr;%s qbself-hou‘t\.krggg fORFARInGRSadt Bf the the

previ ous enbodi nen I'S pro uce ard 202 for requesting
desired frages deaolrpasiedframes acdording to idemtityodnchacreen size infprmationiof | i ne

217totheI|ne| terfac 209 for tra Sm ssj.on to a.t onferenci ng
appar atus 3do Srarqg)an ﬂ\épqupggntgq ‘?/"H‘Eﬁ"\ﬂaf 3frame rout{.eec:e By laid séif

5 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
groups of user terminals, and a plurality of teleconferencing apparatus
respectively associated with said groups of user terminals, each of the user
terminals comprising:

data compression encoder means for producing a first data-
compressed video signal of a full-size frame format, a second data-
compressed video signal of a smaller-than-full-size frame format, or a

a J O W AW N

multiplex of said first and second data-compressed video signals in response
9 to a command signal;

10 frame formatting means for converting the output signal of the data

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

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

13 formatting means to a communication channei;

14 frame deformatting means for decomposing a video signal
15 supplied thereto via said communication channel into constituent frames;
16 data decompression decoder means for decompressing the

17 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
20 frame format signal if the decomposed frames are of the smaller-than-full-



23 format is also available for transm ssion fromthe hetwerk—te-the-user- -
24 termnals, i.e., a mltiframe format 223 which includes a series of 320.

X. 240- 25 dot frames and a 640 x 480-dot single frane fﬁﬂ“l‘[ﬂﬂﬂ“ﬂ"ww
in Fig. 13. 26 The network data fromthe teleconferenci IBOUE} s

*

received 27 through the line interface 209 and applied to a‘sefector’ 210
whi ch exam nes 28 the frame format to selg?yively forward the input signal-
to a frane 29 deformatter 211 if the signal is in a multifrane format or
to a frane 30 deformatter 215 if it is in a single frame format In each of

the deformeyier gige framdéformat, BAE jﬁ@ﬂgbggggﬁﬁéag?i@; el fordifat QR o diad

video intormation is 2 extracte ane defor matt e
coupl ed to 22dataphy deeamspr essi on decoder 212 where it is data

deconpressed and applied tao a, demyltiplexer 213. The nultiplexed video |
frames of th& output @3<H ddé@otfé?c‘)? erenriD g IPRAASICYTBRS®SEh ot her in

ool ES, Pausry PR AR R el SRk Riog Brileclrys Mo,
ful | - scr een2 s nageerfermihaipliayrespective communication channels for receiving data-
26 compressed video signais therefrom; |
27 a second interface means connected to another one of said
28 teleconferencing apparatus;
29 control means connected to said first and second interface means
30 for receiving control signals from said user terminals for producing
31 therefrom a plurality of command signals and transmitting a first one of the
32 command signals to the data compression encoder means of each of said
33 user terminals via said interface means;
34 a plurality of frame deformatting means connected respectively to
35 said interface means for decomposing the video signals therefrom into
36 constituent frames; _
37 switch means having a plurality of input ports connected
38 respectively to said frame deformatting means to receive the decomposed
39 constituent frames and a plurality of output ports, said switch means routing
40 each of the decompoesed frames to a second one of the output ports in
41 accordance with one of said command signals; and
42 a plurality of frame formatting means connected respectively
43 between the output ports of said switch means and said plurality of interface
44 means, each of the frame formatting means being responsive to a third one
45 of said command signals for converting a plurality of decomposed smailer-
46 than-full-size frames routed thereto via the corresponding output port into a
47 multiframe format signal and converting 2 decomposed full-size frame
48 routed thereto via the corresponding output port into a single frame format
49 signal, said multiframe format .signal and said single frame format signal

50 being supplied to a corresponding one of said first and second interface



8 -a_yd'i splay unit 203. On the-other hand, the output of deformatter 215 .is-
9 data-deconpressed in a decoder 216 and applied to display unit 203 to 10

provi de a display of a-single imge of 640 x 480 dots. 1 i IL

14, the tel econferenci ng apparatus 300 receives |ncomng]‘ml“u\mu“\mm,“ﬂ .
either in single or nultiframe format froma plurality of +irme 23 * 5 * -
I nterfaces 302A - 302D which are connect e@&espectively to the user 14
term nals 200A - 200D. The outputs of line interfaces 302A - 302D are fed
15 to frame deformatters 306A - 3060 respectively where the incom ng
signals 16 are deformatted and supplied to a self-routing switch 301.

Sel f-routi ﬁd 1measi-t ch 301 exanmi nes the user identifier fields and frane
reduction fields of 18 each incom ng signal and routes the deformatted
video frames to one of 19 the output ports of the switch accordi ng to the
user identifiier and regluct iANidéd communicition systenndasocitireed inlalaim Pf the
signal at the input, of deforpatter 21 306A is.in a nul t{f&rfarre S

S IRIREE

f t
shown at 228 (mhereinosaid syitch meaRmEedpsisesa sefirguiin Iorg%gﬁr?anﬁ(?- dot

frame and 6400 nds . iQUAAA Gcfadint 301 applies
the 320 x 2?0- gtﬁéro%e%@hé)&ga?{)rres%gﬁﬁﬁ}éégﬁéas?lﬁ@g? qua?tiugrfigei ze out put
ports Qa, Qa, QeformatiGn, ofahd frimeGdd a space switci2Sor fouting said fraroe mouteshdi ng

one of ful 11 ge oul UL DOLLS e ek Sokouf Bord st (' itk Ridahs @

6 according to said command signal from the control means.

11. A video communication system comprising a piurality of
groups of user terminals, 3 plurality of local teleconferencing apparatus
respectively associated with said groups of user terminais and a central
teleconferencing apparatus, each of the user terminals comprising:

data compression encoder means for producing a first data-
compressed video signal of a full-size frame format, a second data-
compressed video signal of a smaller-than-full-size frame format, or a

0O ~ N W\ A W N ke

multiplex of said first and second data-compressed video signals in response
9 to a command signal; |

10 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 video signal

15 supplied thereto via said communication channel into constituent frames;

‘16 data decompression decoder means for decompressing the

17 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

20 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



27 respectively with I nterfaces 302A_- 3020 and hence Wi th user termnals
28 200A - 200D. Therefore, thé deconposed quarter-size frane of the-sigmal—
29 fromuser termnal 200A is routed to :output port Qa and the decolrﬂl)ose

30 full-size frame is routed to output port Fa. The out pumnnlﬂm!m ‘F\Hil\

sel f - - 17 -1 routing switch 301 are connected respec N
~ corresponding i nput ports 2 of a .cross-p(_)-'?gt_ switch 303 V\/ni*chcoperat es

under control of a controller 304 3 'to esfablish a connection. At |east
one of the line interfaces 302 may be 4. used for interconnecting a

plurality of,te i ng apparatus 300-inan 5 interlinked or
hi er ar chi carzco#ﬁﬁyyr gﬁ%ﬁ' to forma video tel econferencing 6 network. In

such instanggs, - contr cdachrofithe IoRul te@ecinfererenig appMAkLESMprisidy:ch
identify user termnals not djirect|ly served by the tel econferencing 8
appar at us o4t he cont r ol ? @lurality ef.fist integface maeans resRaqtivelypeannected o said

ot ot ot Ao B VAT AE R Gt LS, L2 20, e
control pacgets from sous cecdiPintedidce Adans connected to said central
- 27 teleconferencing apparatus;
28 control means connected to said first and second interface
29  means for receiving control signals fram said user terminals for producing
30 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
32 user terminals via said interface means;
33 _ a plurality of frame deformatting means connected respectively
34 to said interface means for decomposing the video signals therefrom into
35 constituent frames;
36 switch means having a plurality of input ports connected
37 respectively to said frame deformatting means to receive the decomposed
38 constituent frames and a plurality of output ports, said switch means routing
39 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 respectively
42 between the output ports of said switch means and said plurality of interface
43 means, each of the frame formatting means being responsive to a third one
44 of said command signals for converting a plurality of decomposed smaller-
45 than-full-size frames routed thereto via the corresponding output port into a
46 multiframe format signal and converting a decomposed full-size frame
47 routed thereto via the corresponding output port into a singie frame format
48 signal, said multiframe format signal and said single frame format signal
49 being supplied to a corresponding one of said first and second interface
S0 means,

s1 said central teleconferencing apparatus comprising:



12 200 via corresponding line interfaces 302 to determ.ne which-deeenposed
13 frane is to be transmtted to which user term nal and returns control

-packets 14 to destination user-termnals via the interfa m‘lﬁm“mu M“\
their controller 15 207 to operate one or both of the daI .
encoders 205 and 206. 16 - ~ According to the control packet$ fTom t he
users, controller 304 17 operates the crggs-point switch 303 to establish
a connection fromone of 18 the input ports of the switch to one of its

four output ports which are 19 connected respectively to frane fornmatters

305A - 305D. In addition, cross- 20 controller 304 supplies appropriate
user identBRiers and realpurabity ofainterface means respectively conner saids 305A

- 305D to | owv t t 0 .conpose ecanposed fk Lyt o a . single-frame
or a nultif b an_@ggf%@qfﬁgﬂgg'g ?‘%é?@ sgﬁowm'g‘upﬁ%%z'e%%"er}%'nal s via
correspondsgg interf acegniftlineatPédhnected to said intéffadesfieahS ToF Pedeivid§OA -
200D respectively request that signals in 25 nultiframe formats (B+C+D)

and ( A+C+Dj Sancortralsignals framfsai | relecanferencing apparatiss faranedusing hei r

screen, coptrolder 4 0 ' ntroller 207 27 of user termnals:
200A and 2858 tlberﬂé Bo@ﬁ&@*fﬁﬁggﬁ‘ﬁ%%?ﬂﬂr’@s. on 28 encoders 205 and 206
are enabl eg7si nul t aneoug Ipjuraityl 6 frafrie deformratting aeansOcorreced res velg20.
On the other hand, controller "304 instructs the contraoller 30 207 at user

terninal s 38oCtasdidliptanface means fardecompesieg theyidep sgnaisdherefrom into
59 constituent frames;
§0 switch means having a plurality of input ports connected
61 respectively to said frame deformatting means to receive the decomposed
62 constituent frames and a plurality of output ports, said switch means routing
63 each of the decomposed frames to a second one of the output ports in
64 accordance with one of said command signals; and
65 a plurality of frame formatting means connected respectively
66 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
68 of said command signals for converting a plurality of decomposed smaller-
69 than-full-size frames routed thereto via the corresponding output port into a
70 nwitiframe format signai and converting a decomposed full-size frame
71 routed thereto via the corresponding output poi't into a single frame format
72 signal, said multiframe format signal and said single frame format signal
73 being supplied to a corresponding one of said interface means.

12. A video communication system as claimed in claim 11,
wherein said switch means of each of said local teleconferencing apparatus
and said central teleconferencing apparatus comprises a self-routing switch
for routing each of the decomposed frames according to identity and
screen size information of the frame and a space switch for routing said
frame routed by said self-routing switch to one of the output ports of the
switch means according to said command signal from the control means.

~ O A A W NN O~



18 - 1 transmit a single frame format- signal 221. 2 ——..The_ user 200A. .. .
signal in nmultifrane format 220 i s deconposed into 3 the quarter-size

frame and full-size frame by deformatter 306A and routed 4 | ' :
outpuf ports Qa and Fa, respectively. In like manner, the dl"mmlma'mﬂmﬂﬂl
signal in nmultifrane format 220 is deconposed into the quart®er-¢ 6L sptzes *
frame and full-size frame by deformatter .336B and routed to output 7 ports
Q and Fb, respectively. On the other hand, signals fromthe user 8
termnals 200C and 2000 in single frane format 221 are routed to output 9
ports Fc and Fd, respectively. By using the users control packets,
controller 10 304 operates the cross-point switch 303 to establish

quartor-oi 28 rams 1955, Avind Blasaetindyset M hindiaar o, | o°
which the igentifiersqsta dmpHission Ehcddeknledhaift prosiusing aifiit data-ng the
reduction ratio 1/4 are supplied 14 fromcontroller, 304. Formatter 305A
conposes t h@se compressednyideq signal having aafwl-9ize frRMefora4A sgrong dalgs g
3) and trangm tc%njiﬁregﬁd'@ﬁreots%ﬁgl I'lr?Jving' a smaller-than-full-size frame format, or a
5 muitiplex of said first and second data-compressed video signals in response
6 to a command signal supplied from a communication channei;
7 frame formatting means for converting the output signal of 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
10 formatting means to the communication channel;
11 frame deformatting means for decomposing a video signal
12 supplied thereto via said communication channel into constituent frames;
13 data decompression decoder means for decompressing the
14 constituent frames and supplying the decomposed frames to a display
15 means if the frames are of full-size frame format; and
16 means for converting the decompressed frames into an integrated-
17 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
19 display means,
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1 sequence of frames 222 and 221. 2. . ' | f user termnals are
renotely | ocated from_each other, ‘it is 3 ‘preferred that us ' ‘
processed through a network of v.'i'_deo 4 - tel econferencing app@riadti® SHEET HASTBEEN

t he tel econferencing apparatus 300 as 5 | ocal tel econferencjng afRERAGED

and/or a central teleconferencing 6 apparatus in an interlimked
configuration or a hierarchical configgration. 7 Since the frane formats
used for user-to-network comunication are 8 essentially the sane as those
used for network-to-user comunication (F 9 .12 and 13), the _

t el econf erenci ng apparatus 300 can be ad\Eitg sI y 10 used both as a

| ocal or a central tel ({q-li cd,ﬂ%t.apparat us. In such I nst ances, each
t el econferencing apparatus irgats- hhr--t.el.emni.er..e.ncr_ﬁ .1.2-_ apparatus as a
|s shovvn 'S'i',}':' g. 13 15 in '

user termnal. The interli nke,'d confi
20,

-~ which a plurality Ofaa confier enci nggﬁppar atus 3pe—% 'n ar e
interlinked by digit %é&vugl Cﬁ[ Fopg~Charmel s us DI .m)re
line I5 interfaces er ite 9900-?2 O-nﬁg@@e %AF R1'ne

16 interfaces. The hi erarchucal chnfi gdrREi on|i sLshown i h Plg i n which

a 17 plurality of local tel econferenci ng appanat us{B0dt 1 - 1300-n are 18
i nterconnected to a central t'el-eeepf-erererng-apparat Bs-808~¢ which al so 19
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15 data-deconpressed integrated frame format si gnals in accordance W t h

~ the 16 address signal fromthe control -neans; 17 £ ,E\ ?%EN -
means for | I ntégrati ng—output--si gnal s of said 18 pl ural i t) E'I‘“Se%%% ﬂ %
and

means and mg@y&mg an |nte rated vi deo out put 19 signal;

data conpres ns for cogpressing t he |ntegrd ed 21 video
out put si gnaﬁ,mm t he conpreSsed signal to said interface 22
means. deo tel econferencing agpparatus as clainmed in
claim 1 2 furt her conprising a plural |F)|G \6deo converter neans
connect ed 3 respectively to receive the outﬁut signals fromsaid

extraction neans for 4 enlarging,.reducing and shifting i mages contai ned

in each of said out put 5~ i gnal s. - 21 -1 : 3. Avideo

t el econferenci ng appfi? S Meoupi-¢i ng: 2 first and second

I nterface means conn 0 CO ni cat i on
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3 channels for receiving data- corrpressed integrated frame formt signals,

4 each containing a plurality of video signals of user term n‘@-n% SI%ETHAS BEEN

first and second dat a- deconpre55| on decoders for respectivel EPLACED

8 decorrpress rame format signals, respectively; 9

control neans connecte to said interface nmeans for receiving 10 control
signals fromsaid channel s and' produci ng an address signal; 11

first and second extraction neans connected to said first data- 12

decorrpreSS| n§t @ssed integrated frame format sid
sai'd first an HI ace means and producing first and second dat a-

deconpressi o rp"dé‘tf‘omé'r"‘f"or“em’ra'ct‘r'rrg"d’éS‘l‘r’E‘d"UrTeS“OT"‘t"rfé"‘d'at"at'-"i‘S““"‘"?"':
deconpr essed }vi _ omin accordance with tH fignal
14 fromthe.co troI ; ' Lon ans!
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22 second vi deo integrator neans for int egrating output si gnal s of

said 23 second and fourth extraction means and produci ng
and:s@-tiyk
ssi NOREPE EEQFEN

integrated 24 frame format signal; and 25 first
dat a- conpr essi on encoder neans for respectively 26 conpr
and second integrated frame fofmat signals and 27 coupli

signals to said first and second inte6face means, 28 respectively.. - 22-
1 4. A Vi dd3 COMU primatimtidms ) St-04a-t )r| sing: 2 a
plurality of lo enci ng apparat us r spectlgtg 3@associ at ed
wi th groups of i 5 for receiving dat orrpr q vi deo
signals, each of thelkocal tegleconferencing appgs tus conprising: 5
a plurality of R onpesSi onglegader. neans| (25-27) for 6
deconpressing t g signal s fCONFERRBGCINERr termnals of the associated 7
group; 8 ~d3vi deol i nt espPARASf or i nt €grating out put signals of
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9 neans and-preddcing—an-tntegrated frarre format signal;

dat a corrpreSS| on encoder
format signal;

I ntegr at ed fra
termnals of t
t el econf erenci ng appar at us

i nterface nmeans connected respectively to said 17

i

corrpr'i si ng:7 16
| o

- - - -

10

ans for conpressing the 11 |nt‘ a T
aced . means for conbining the d LS. r A BEEN
| gnal with control signals fjlam t hBEBSAGED

4 group; and 15 a central

a plurality of
cal tel econferencing

apparatus foryTeCeIVing t he dat a- conpresSed I8 Tntegrarey- Trane~rormr 7

si gnal and sauld-cowrro'l—srgwa'l-s—r& aptorattyof—catear
deconpreSS|ow dgcoder nmeans respectively 20! connected to said interfade
means for dec:orr ressing the data-& r sssRd A uw et ggrat ed frame format
signal s fronnthe a8 er f ace means and p CI§Ng plurality of e
dat a- decorrpre;ss?djznegrated frame format sijgnals; 23 ¢eit r{ol
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signal's via saifl [@ferface 1 5 addggss
signal; 26 : ] a rglity of extraction nmean spectivel ¥ =
connected to.sa d 27 dec rg for extracting desired $ of said ddqo
ch of said

signal s froQ'ea

pall:

-

B v o o o e e e Y o = S e e e 4 O R S D D S i A e 8 D e e e o e o -

-

<

13
4
USER

USER

18

USER

USER__
16

USER

7

USER

18
USER

18
USER

:
i QWUO O waeas < OWUO A wae o
[e=csam=1- C 1
. - .
..- L L L L XL L L L 2 A 24 ) L LR L X 1 1 XYY I T ] R R D WA AN G G AP S DU S S e D e S b -
'1 -
i === Sesm——— T 3 - - 1=
! ; ~
oy ; ' ;
g1 “ZUO00we= | i K- w2U0Quiee | '
‘ :
i
:
H
H :
‘ :
- b1 !
:E ﬁ"[ —ZFwOe<—Oc | | & - wOa <O ’
l s : 3
RO =0 sER N iz Endm |
H o a a "‘c" ! \J & (v ] - '
q . ¥ H
1 )
1 s ! -1 '
H - I'a ]
| = i [B [ B B :
H ]
(=)
[ ]
&
_—
alny



28 data-deconpressed integrated frame format signals in accordance with
the 29 address signal from.the control neans;. 30 videog

i ntegrator neans for integrating output signals of said THIS 3HEEP HAS BEEN
plurality of extraction nmeans and producing an integrated|franeg¢smrAsep 32
signal; and 33 data conpressi on encoder neans ¥ '

the 34 integrated franme format si grla;; and transmtting the conpressed
integrated 35 frane fornmat signal to each of said |ocal tel econferencing
apparatus via said 36 interface Fans. 1 5. A video

t el econferenci ng apparatus congZZHg: 2 a plurality of interface
means respectively connected t&Q5 omunication channels for receiving

dat a- conpressed vi deo signals §~u from each of the video signals
containing a full-size frane, ﬁtﬁh&lgr 5 than-full-size frane, or a

mul tiplex of the full-size ang-smed-+er—4han-full-size 6 franes;
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7 . control means. connected to said interface means
control signals fromsaid channels; 9. a plurality
def or matting means connected respectively to 10 the interf

deconposn:gggsﬂgﬁ{aghgé;q{eﬁw@al s therefrominto 11 constituent franes; 12
il

swi tch urality of input ports connected 13 respectively
to said fra Mﬁmﬂi ‘ng means 1@ rLeceive the deconposed 14 franges
t herefrom y of output ports, said switch neans being 15
connected to said control neans for_routin ach of the deconposed 16
franes. to one of the output ports Fclcér_di to a command signal fromthe
17 control neans; and 18 ' a plurality of frame formatting neans

connected respectively 19 between the_iﬁﬂ.put ports of said switch neans
and said plurality of interface 20 neans, each of the franme formatting

means bei ng connected to said cont l--:-.~ to respond.3y a second
command si gnagaaherefrom for conver N prural 1ty of deconposed |
smal | er-t han-f «YRL &=V '{E-n ya the 23 correspondi,ng
out put port m LK
3028
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- 24- 24 deconposed ful k-size frigme routed thereto via the =
out put 25 port into a ST ngl g franme format siqgnal, saidj My féém@éﬁeHAslBE&N
sizgnal and sai q‘h%@ S| RS H; forrrat si gnal being suppi ed 1 @ePLACED '

cor respondi ng onD ngerface nmeans. 1
I

t el econf erenci ng claimed in claim5, 2 V\,herel n said swtch
nmeans conpri ses switch ¥br routi ng each 3 of the deconposed
frames according to identity and screen size 4 .information of the frane
and a space switch for routing said frane ed 5 by said self-routing
switch to oneﬁ ut put ports of the gwitlch r cording to said
command si gnal tret—aeans. 1 72w e dgo conmuni cati on
system conpri sijn | QO uger 2 ernmj nal S and a ékeconferenm ng
appar at us, each user germna\s 3 onprising: 4i \ data

conpr essi on engo ans far producing alfirst data- 5 conpressed vi deo
signal of a @II frame ff ormat, & sec¢nd data- 6 Corrpresged vi deo
signal of a gl han-ful’l -si ze f&ane
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8 to a command signal; 9 - frame formatting nmeans for converting
t he eutput signal of the data 10 conpression encoder nmeans into a single’
framé format signal or ‘a 11 nultifrane format signal and forwarding the
out put signal of said frame 12 formatting neans to a communi cati on
Channel ; 13 frame deformatti-ng nmeans for deconposing a video signal
" 14 supplied thereto via said conmmuni cation channel into constit uent
frames; 15"Multipoint ViddoaTeleconferencing rApparasus andeSysten disiog dBAIARE| ng t he
16 constituent frames and supplying the deconposed franes to a display 17
means if the frames are of the full-size frame format; and 18
means for converting the decompBSIRAGTIQRFHE DISCLQSURR egrated = - 25 -
19 frane format signal if the deconposed frames are of the
smal ler-than-full- 20 size frame format, and applying the integrated franme
format signal to theiR} vides RéladorTRAhting dpparatus, linetinterfaies ap@icannectedy
appar atus conpri si ng: .

2 to communication channels for receiving data-compressed integrated frame

format signals from an adjacent video teleconferencing apparatus. Each of
the integrated frame format signals contains the respective video frames of

th & w

user terminals. Data decompression decoders are respectively connected
to the interfaces for decompressing the data-compressed integrated frame
format signals to produce data-decompressed integrated frame format

e -~ &

signals. A controller, connected to the interfates, receives control signals

9 from the channels and produces an address signal. Extraction circuits are
10 respectively connected to the decoders for extracting desired video frames
11 from each of the data-decompressed integrated frame format signals in
12 accordance with the address signal. The output signals of the extraction
13 circuits are integrated by a video integrator and data-compressed by an
14 encoder for transmission via the interface.

FIG. 1 to accompany ‘the abstract when published.



23 a plurality of first interface nmeans respectively connected to
said 24 wuser termnals via respective conmuni cation channels for receiving

data- 25 conpressed video signals therefrom 26 a second
-interface neans connected to another one of said 27 teleconferencing
apparatus; 28 ) control neans connected to said first and second

interface means 29 for receiving cdntrol sifRepkagenantsSheeatsdr 0/8/ RPNl s
for produci ngFitOth herefroma plurality of conmand signals and transm t%i ng

a first one 3 cq'mmnd signals to the data conpression encoderi/

neans of each of said 32! user jermnals via said interface neans; 33
a plurality of fride defdrg?_m}]g means connected resgpgctivel yA% 34 Baid
i nterface angeg O Se6-oHpo i|ﬂ9 T _vi deo signal s | into 35| !
constituent Y¥+afesy 36 ! switlich _neans havi ngd alfity of irpult

]

]

ormattin_g nmeans td

ports connected 3 respgctiverys,yq said {rame def
vfmi '2? lent frames and a pi2dral ity VIEQout|put

recei ve the dec sed 33 q

ports, said [SWSER h EANST It —3F—eachof—the—dediifo f INTEES tjo bne
of the outpuf ports in adcorddand® 20w ih a second one of saRAirGRorrran;d
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42 between the output ports of said switch neans and said plurality of
interface 43 neans, each of the frame formatti ng neans bei ng responsive to
athird one 44 of said command signals for converting a plurality of
deconposed snaller- 45 than-full-size franes routed thereto via the

" correspondi ng output port into a 46 nultiframe format signal and
converting a deconposed full-size franme 47. routed thereto via the
correspondi ng output port into a singpe freugggdygyymeﬂg sﬁbgﬂatqopgygg)]

mul tiframe format signal and said single frane format signal

bei ng supplied to a corresponding one of said first and second |nterface 50
neans. 1 8. A video conmmunication systemas clainmed in claim7,
wherein 2 said switch means conprises a self-routing switch for routing
each of the 3 deconposed frames according to identity and screen size
information of 4 the frane and a space switch for routing said frane
routed by said self- 5 routing swwtch to one of the output ports of the
switch nmeans according to 6 said conmand signal fromthe control neans.
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1 9. A video conmmunication systemconprising a plurality of 2
groups of user terminals, and a plurality of tel econferencing apparatus 3
respectively associated with said groups of user termnals, each of the
-user 4 termnals conprising: 5 - data conpressi on encoder neans for
producing a first data- 6 conpressed video signal of a full-size frane
format, a second data- 7 conpressed video signal of a

smal l er-than-full-size frame formats3or a dRemllacepess Sheehi 6119/84A35 kahd
second dat a- conpressed video signals in_response 9 to a command signal; 10
frame formatting neans for converting tFQ(ig t signal of the data 11
conpressi on encoder neans into_a single frame format signal or a 12
multiframe format si gﬁ&TRAQﬁ@NGRGHTd{ng t he_out put_st¥®nal__of said frame 13
formatting neans to a conmuni cation channel; 14 frame deformatting

f d [ i d [ .15 t 0 Vi '
means for deconposing a vidgo si _gnajon OQ;LZ‘ISOB\IIIBEO

comuni cati on channedROMt 0 gion
deconpr essi on decodgygQugans-+ey sty EGRAZQRs

and suppl ying the deconposed f nsiif tfhe frames
are of the full-size frame fiormatf; and fdr converting the
deconpressed frames into antintedrated| | ___ ] 2
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20 frame format signa

smal | er-t han-f

first

ul | - 27

21
i ntegrated frame format signa

I f the deconposed frames are of the
size franme format,

and

to the 22 display neans,
-of the tel econferencing apparatus conprising: 24

i.nterface nmeans respectively connected to said 25
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35
36
i nput ports connected

constituent franes;

37
38

recei ve the deconposed 39

ports,

said interface neans for deconposing the video signals therefrominto

switch neans having a plurality of

respectively to said frane deformatting neans to

constituent franmes and a plurality of output

said switch neans routing 40

each of the deconposed franes to a

second one of the output ports in 4ls.accor fRagEacémdhtoshedit aiodsyosyand

signals; and 42

plurality of

a plurality of
respectively 43 between the output port
I nterface 44 neans,

FIG.6

rmatti ng nmeans connect ed
d switch neans and said

each of thd frame formatting neans being

responsive to a third oq;.ﬂﬁ of gard-command stgnary for converting a
plurality of deconpogeg=4+qller- 46 than-full-size firanes routed thereto
via the correspondin SRRp e porietinto a 47 nultiframe format signal and
converting a deconposed fulyl -sizejframe 48 routed thereto via the
correspondi ng out put pe hnto a $ingl &é format |49 signal, said
mul tiframe format si d E_Rar-d—sa-i-d- Si n_ng%N:'E g\i rmatl signal 50 being
supplied to a correspondwn@jone of sai ARATUS se¢ond interface
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-.28 - 51 neans. 1 10. A video communi cation em as_cl ai med

inclaim9, 2 wherein said switch means conprises a sel {{- @bt AcEMENY
for routing each 3 of the deconposed franes according toffidentity %EQEET

screen size 4 information of the frame and a space switcl bas.rpytis0g, gand
frame routed 5 by said self-routing switch to one of the ; Yo

the switch neans 6 according to said command signal fromthe control

neans. 1 11. A vi deo conmBni cat i Rem\aaemandoshresi 4404888 Al ity
of 2 groups of--bser-tefrhats -a-pl-ui-atity--0f--Locai-Lteleconierencing
apparatus 3 réspgetiwely—associated with said groups of u ]

1 .
a central 4 tel eqonferencing apparatus, each of the user

f erm nal s

conprising: 5{ | 4 hcoddR freangF oG RGdEENp alfirst
data- 6 conprésgeq vide -si ze frame—formatT—asecong-glat a-
7 conpressed vidgq signal ¢ er-than-full-size|framefprimat, orfa §
mul tiplex of saijglfirst ang>s lIs in jw :
1 i L H N 1 7 ro '
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12 multifranme format signal and forwardi ng the output signal of said frane

13 formatting neans to a communication channel; 14 franme
deformatti ng nmeans for deconposing a video signal 15 supplied thereto via
-sal d conmmuni cati on channel into constituent frames; 16 dat a

deconpr-essi on decoder neans for deconpressing the 17 constituent franes

and suppl ying the deconposed franes_to a display 18 an ramnes
are of the full-size frame format 2w 19[Repqa‘:%meﬂ%agse?irliquéﬁé)iﬁg the
deconpressed franmgsl1Bnto ang+ format signal |If the

T

deconposed frgrm smaller-than-ful I} 21 %fr format, and
o . FIG87

applying the i € he format signal to = 22 display
nmeans, 23 ~&hch of fhe local tel econfefencing apparatus conprising:
24 YsBR UfeatityJof i IOIAL TRitEET f ace ans respectively connected
to said 25 ude~FerHn nals Via r@HREREN@RGCCOMuNI cation channel s; 26

a second interface ns conhnectspdagaTysai d cengral
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27 teleconferencing apparatus; 28 control neans connected to
said first and second interface 29 neans for receiving control signals
fromsaid user termnals for producing 30 therefroma plurality of command
signals and transmitting a first one of the 31 command signals to the data
conpressi on encoder neans of each of said 32 user terninals via said

interface neans; 33 : a plwgal ity [(@eplacemendtefSbeeatit { 1078/A8Rhs
connect ed respectlvely 34 to said interface neans for deconposi ng t he video
signal s therefroghhnbemaémsepcilf“nnf franes,.-36-=s- switch_neans,
having a plurality af input ports connected 37 respectively to sajd frang
deformatting neaps to receive the deconposed |38 constltuent frames and &
plurality of outpuf ports, said svvlcbc. uc%bdddéng 39 each of the E
deconposed franeé he of the outpu -A—86661 dance 40 wth a !
second one of sard mand si gnal s; and 41 ?ne
formatti ng neans.c Cted regpeetwetly—42 e !
said switch means sai d pl T ity of — RS i
frame formatting! being res onsive to a third one 44 of said r“nn d
signals for convér a pl ty of deconposed snajlé¢ '
than-ful | -size frafes routed reto via the correspo;ﬁ i it o
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46 multifrarne format signal and converting a deconposed full-size frane 47
routed thereto via the correspondi ng output port into a single frane fornat
48 signal, said nultiframe format signal and said single frane fornmat
signal 49 being supplied to a corresponding one of said first and second

interface 50 neans, 51 said central teleconferencing apparatus
conpri si ng: 52 " a plurality of interface neans respectively
connected to said 53 |ocal tel econferencing apparatus via comunication
channel s; 54 control rreansg.connq'_mteepdatemeatdShene‘erGb&/eB/r&,ﬁa)r{b for
receiving 55 control signals fromsaid | ocal tel econferencing apparatus
for producing 56 therefroma plurality of comrand signals; 57 a

plurality of frane deformatti ng means connected respectively 58 to said
interface nmeans for deconposing the video signals therefrominto 59
constituent franes; 60 switch means having a plurality of input
ports connected 61 respectively to said frame deformatting neans to
recei ve the deconposed

1 A 160 dots
B [

3%?5 F 160 dots
y

FIG. 10 l
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62 constituent franmes and a plurality of output ports, said switch neans
routing 63 each of the deconposed franmes to a second one of the output
ports in 64 accordance with one of said command signals; and 65 _

a plurality of frame formatting neans connected respectively 66 between

t he output "ports of said switch neans and said plurality of interface 67
nmeans, each of the frame formatting neths beilRgplasgprntvsheet al t &84 5re
68 of said command signals for converting a plurality of deconposed

smal ler- 69 than-full-size fra -g@ted thereto via the correspondi ng
output port into a 70 nmultlfrangdTrdat signal and converting a deconposed
full-size frame 71 routed ther@hﬂﬁi t he correspondi ng out put port into a
single frane format 72 signal, ggg gtifrane format signal and said

single frane format signal 73 JDelng supplied to a correspondi ng one of
said interface neans. 1 12. | deo communi cati on system as

claimed in claim 2 wherei nfsai d swist ch neans of each of sai d&ocal
t el econferenci ng apparatus 3 —ane satd eaptdal teFeconF erenci ng appar at us
conprises a sel f-routT ng swWitcn TorroutTngeactryf- t he deconpoged
frames according to ijdentitly and5 sg¢ size infofmation of the|f@gne
and a space swtch fqgr routjing.$arnd & f@qrm__ ojte@ by said s@ f-rqifijng
switch to one of the joutputf poets fof ‘LheE"._‘/ rswfgtch"@aans accor'dy ng|{to |sai d
command si gnal from tlhe contraoh fans |w | S w =
Ni& == Q S| =
o == g < <
b “-g o) a
Q < x
= = = -
o~
o ~ Q
S . a
o~ o \ w -
\ wl o o~ o o~ =
=3 =l ElNs 2 p
=3 NluZ| Na ] =
= =
) S ) < Q
“1 1t (=2 |& Sl (=
] e — hl
] a == —_
x
> <
o v
e 3| 5 - |
o~
gl 8 NN AN ol Y
= < Q 3 o
o o~ ~ o= e v
e NS = <
S 3| 188 ' <
SO o <9 < = . =
x> o xZ o Lo b < <
S = oEE o < o
Q S o Sz3 = = - =
sl 9] | 8 >= MBI
<C
] L </ S| [S1IEIS
h S ~ ::l‘ 0 a O
<
(=]
s r = ] E
L —Zrwew<Ow ]
- R ‘ < <||<]|]|=<
y -
oung o
S o
™~ (] D (o)
Negl N % 2|2 <
Q= 5 S| N N 2
- >3 a & o i -
- Z g = >
- oz [ ]
.= | & R e
& R= — _—
— |8 8 M.
e 3

REPLACEMENT SHEET |

jw)
S
@
z
S
7o}
&
)




1 13. A video tel econferencing user termnal conprising: 2

data conpression encoder neans for producing a first data- 3 conpressed
video signal having a full-size frame format a second data- 4 conpressed
video signal having a smaller-than-full-size frame format, or a 5

mul tiplex dof said first and second dat a-conpressed video signals in
response 6 to a command si.gnal supplied froma comuni cati on channel; 7
frame formatting neans for convertinglthe outRerlacement ctheate (J8/8/85)]
conpressi on encoder neans into a single frane format signal or a 9

mul tframe format signal and formardi“glgge 1qaput signal of said frame 10
formatting neans to the conmunicatio nanédloE 11 frame
deformatting means for deconposing a vidaggsignal 12 supplied thereto via

said communi cation channel into constituent franes; 13 data -
deconpressi on decoder neans for deconpressing the 14 constituent frames and
suppl yi ng thengecorrposed frames to aDEFGRMANMERS _nmeans jf trhéo}ran”es are of -
full-size fra Y pLoBt ; and 16 fdr converting the
deconpressed fragPs.i ! 306A |
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17 frame format signal if the deconposed franes are of

smal ler-than-full-size 18 frane format, and applying the integrated frane
format signal to the 19 display neans,
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