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DESCRI PTI ON MULTI - PO NT CONFERENCE SYSTEM AND

MULTI - PO NT CONFERENCE DEVI CE 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to a nulti-point
communi cation systemand particularly to a

mul ti-point conference systemand 10 nulti-point
conference device. BACKGROUND ART [0002] In
conventional multi-point ystens, one of
the follow ng nethods |Qﬁég&§§i§ thod for
detecting a speaker froma 15 plurality of conference
termnals: (1) a nmulti-point conference device detects
t he speaker; élﬁ# a conference terminal notifies the
mul t |MHdﬂHt-P BredF ERENCE $ WaT E MeAMOD MAENEE-POINT
termnal is a speaker. [0003] 20 In the both nethods
descri bed above, if COENFHRENGE DEVEQH erence device
identifies a new speaker and directly switches to a
new speaker, there may happen such a case where
svvitchi ng of a speaker is done in the mddle of an

tq—FNfIC%r@fF(E'lﬂ)mer frame coded franme). As a
esu e

conference ternmi nals except for the speaker 25

ﬁﬂi\tﬂlt performthe switching of a speaker snoothly
nti1i- t hey recei ve 2 an intra frame (an intra-frame

coded ’lt rame)
he present invention relates to a multi-point communication

system and particularly to a multi-point conference system and
multi-point conference device.
BACKGROUND ART
[0002]
In conventional multi-point conference systems, one of the

following methods is used as a method for detecting a speaker from a

~ plurality of conference terminals:

(1) a multi-point conference device detects the speaker;

(2) a conference terminal notifies the multi-point conference
device that the conference terminal is a speaker.

[0003]

In the both methods described above, if the multi-point
conference device identifies a new speaker and directly switches to a
new speaker, there may happen such a case where switching of a
speaker is done in the middle of an inter frame (an inter frame coded
frame). As a result, conference terminals except for the speaker

cannot perform the switching of a speaker smoothly until they receive
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[0004] Therefore, in order to switch the inage of a
speaker, a terminal which is a speaker is requested
to transmt or re-transmt an intra 5 frame. [0005]
As an exanple of a convent i onaP mul ti-poi nt conference
system reference will be nmade to the system

di scl osed in Patent Docunent 1 where a conference
ter.rritnal notifies the. multi -Boi r}l conference device 10
fRa T h&r B @& A MHEP 46 IIF2 WS one a speaker .

This system has a configuration conprising a

,5%54&] ity of conference term nals arranged at

mul tiple points and a nulti-point comruni cation

_cont r olhan¢fiore( il ¢ dgrot mtsvaiool ehenoeagevi £ e)spekker, a terminal

conventional multi-point conference system operates

adhithl h@%s;ﬂ&l{&0@§]re(q‘ﬂe)stélﬂlefb a:rﬁﬁkfnllt pﬂl r}te_transmit an intra
conference device is requested froman optiona

epherence termnal to perform speaker switching, the

mul ti-point conference device requests the conference

E gnal that has requested the speaker switching to

ransmt or retransmt an intra frame 20 and the other

~conference terninals particigating i n.the conference

to fre&A CSHagusechf feRt PycRiigpRrhyRHLtyP ¢ et feggnce system,
conference termnals until the reception of an intra
reishenes ahblhi ke anady tonshenaystepoidasclogeds ir dtagent Document 1
device. [0007] 25 (A2) Receiving the request to
whgne A roafieianaeatdmaine If notifiedsetl® multi-ipoiak rdonference device
conference device, the conference termnal transmts
drut the conference terminal will become a speaker. This system has a
configuration comprising a plurality of conference terminals arranged
at multiple points and a multi-point communication control unit
(multi-point conference device). The conventional multi-point
conference system operates as follows.
[0006]

(Al) When a multi-point conference device is requested from an
optional conference terminal to perform speaker switching, the

multi-point conference device requests the conference terminal that has

requested the speaker switching to transmit or retransmit an intra frame

‘and the other conference terminals participating in the conference to

freeze images currently displayed by respective conference terminals
until the reception of an intra frame transmitted by the multi-point
conference device.

[0007]

(A2) Receiving the request to transmit an intra frame from the
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intra frane to the nmulti-point conference device.
Meanwhi l e, the conference terninals that have
received the request to freeze_imges fromthe
mul ti-point conference device freeze currently
di spl ayed 5 image until they receive the intra frane.
[0008] (A3) The nulti-point conference device, on
receipt .of the.intra ,frame fromthe speaker terminal, .
ERRL o8t fOTTAPACT  dFBRE TG GOMGHeTEon Grbimal tarsmits an
termnals. The conference termnals except for the .
tdakdrameo tonthecaudti-ppinhecqmieranee adeviace| eddeanwhile, the
freeze and switch respective imges using an intra
£onheLenc@009 m ks ldettrati hede abxavdyeinthdeeqonvendi firealze images
mul ti-point conference system the nulti-point
tanhendacengBYipent s cabférdn@ eped dbice Ipeeker cukently displayed
switching by sending to a conference term nal which
hhb e NBRGIEL 8y $REBKAS (A i hiYhl fahf&Me transmi ssion

request and naki ng the speaker conference term na
&5 it an intra frame to the nulti-point conference

evice. [0010] 20 Further, in publications relating
to multj; q}nt copference systens, for instance a )

mul ti -@%%ﬁt ROAPE B RAHPE RATSCERRE e Picet (e Teheidep the intra
of video data fromnultiplexed data from each
{raged -feoar dhenmeakesrtermdnal.estansenitpeoinira fitame to the other
frame video data subjected to intra-frame coding and
symfdresiczi tegntinelext Thet eon farenaefteaminuiddenc2pt dat ahe speaker,
is disclosed in Patent Docunent 2 (discussed |ater).
Gur tderiptaod thalinkraofraneli deRraveett; i« UHd Ww RYEt eBipective
capabl e of swi tching video

~ images using an intra frame.

[0009]

As described above, in the conventional multi-point conference
system, the multi-point conference device is able to perform speaker
switching by sending to a conference terminal which will become a
speaker an intra frame transmission request and making the speaker
conference terminal transmit an intra frame to the multi-point
conference device.

[0010]

Further, in publications relating to multi-point conference
systems, for instance a multi-point control unit detecting a picture
header of video data from multiplexed data from each video-conference
terminal, extracting only intra frame video data subjected to
intra-frame coding and synthesizing the extracted intra frame video

data is disclosed in Patent Document 2 (discussed later). Further, a
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data and audi o data w thout causing a sense of
incongruity is disclosed in Patent Docunent 3

(di scussed later). In Patent cument 3, a structure
in which intra frane data is détected from vi deo data,
intra 5 franme detection information is generated, and
swtching to the video data of the termnal selected
as g}e speaker erformed according to

t he — .
t-VﬁﬁFg PSRRI SOAEE o YSHIBr faR 7Rl o switching video
d| sclosed. Further, in Patent Document 4 (discussed
fakiepnd andig ti?tap@ilh]ﬂﬂ'ébﬁﬁuﬁm&tal prnsesgtinap paEridyt isedisclosed
current speaker is accurately identified is disclosed.
0 R9@Dhi] DcRatmeemt Docldmsotsddd Japarese IRPaPendntKdkacument 3, a
Publ i cati on No. JP-A-02-274084 (p. 3, FIG 1) [Patent

Seavnent i?]whkhdpaneseamnat @ata KoKkddteCwhd ifeati aRddB. data, intra
JP- P2001- 69474A (p. 3. FIG 1) [Patent Docunent 3]

%B?é"e&&egﬁhﬁminf@iJ%tlgﬂb é‘getdquté}p fﬂﬁ) ?@%1&%6&9?1%&: video

3, FIG 1) 20 [Patent cunment apanese at ent

@F‘é?:'ﬁééﬁﬁ%' *%@LF%& ﬁ%ﬁ?ﬁ R PECSPERELES: aferdprlpes) agfdraing to

t}gﬁg}e%’%{%@&%@%%&%001ﬁ@t?5%t|1$g$n\,/{§;mattl%en Iglscitlgg}sosed Further,

in Patent Document 4 (discussed later), a multi-point communication
system where the current speaker is accurately identified is disclosed.
[0011]

[Patent Document 1]

Japanese Patent Kokai Publication No. JP-A-02-274084 (p. 3,
FIG. 1)

[Patent Document 2]

Japanese Patent Kokai Publication No. JP-P2001-69474A (p. 3,
FIG. 1)

[Patent Document 3]

Japanese Patent Kokai Publication No. JP-P2002-176503A (p.
3, FIG. 1)

[Patent Document 4]
Japanese Patent Kokai Publication No. JP-A08-331535 (pp. 2-3, FIG.
1)
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE -SOLVED BY THE INVENTION

[0012]
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-problenms. [0013] The first problemis that sw tching

to the i mage of the speaker 5 cannot be perforned
clearly when SIP term nals are_used as conference
termnals. [0014] SIP termnal & use SIP ( Sessi on
Initiation Protocol) defined by the |IETF standard
RFC3261 (2543) for call processing and perform 10
real -tj,nme, bi-directional multimedia comunicatio

over aHOMS VRS whh%. SESKC MMt {aRe] o POREP Naksal the iollowing

Transport Protocol) that supports real-tine
PFARSSsi on and UDP (User Dat agram Protocol ) which
has no re-transm ssion procedure. [0015] 15
T®etEFore, the request to retransnit an inmage is not
supported. As a result, when performng swtching of

a spedkbe, fitfrepidbldm piei hat S@RfeHiapCR dB¥i GRag@&Ithe speaker
request an intra frane fromthe SIP termnal and the

§£’1@1§‘dﬁebesﬁ\%¢ﬁfﬁ PmRY SRIOY vpﬁelpeglf?oféﬁgin%g§aarrley%§@f A4S nference

no intra rame is retransmtted. 20 [0016] The second
| is that it takes tine until the switching of a
g‘%@?\]ﬁ%ﬁ'i s perfornmed snmoothly. [0017] The reason is
iﬁi since the nulti-point conference device 25
E ‘Urns the switching of a speaker in the m ddle of
an inter franme 6 transmtted by a previous speaker
SIP t R ﬁg{l:nn@zhlé BERt §ﬁPn@SQﬁfsign Initiation Protocol) defined by

the IETF standard RFC3261 (2543) for call processing and perform
real-time, bi-directional multimedia communication over an IP network.
For media transfer, RTP (Real-time Transport Protocol) that supports
real-time transmission and UDP (User Datagram Protocol) which has no
re-transmission procedure.
[0015]

Therefore, the request to retransmit an image is not supported.
As a result, when performing switching of a speaker, the multi-point
conference device cannot request an intra frame from the SIP terminal
and the speaker switching cannot be performed clearly because no intra
frame is retransmitted.
[0016]

| The second problem is that it takes time until the switching of a

speaker is performed smoothly.
[0017]

The reason is that, since the multi-point conference device

performs the switching of a speaker in the middle of an inter frame
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speaker cannot be perforned clearly until a speaker
SIPtermnal transmts an intra frane and the

non- speaker SIP termnals receive the intra frame. 5

[0018] Accordingly, it is an oéj ect of the present

invention to provide a nulti-point conference system

and nulti-point conference device capable of

Wi_t chi t.o the i nage of a new speaker clear]y even_ .
DRI (&Y o R BPs SReEKSs SIOn{teFBiBRLt skt REHShing of a
10 [0019] Another object of the present invention is
PREHE i Gt A tperger mede sriearlancmtdl st eppeskier SIP terminal
mul ti - poi nt conference device capable of speaker

tngins ohit $1 g ns ot hfng m dVBEANSE RO n8@- Ve HE BRPBIdrkGnald receive the
[0020] In order to achieve the above objects, the
mtrhifpemeonfi gurati on of the invention disclosed in

the present application is as follows. [0021] The

psEsgEnt invention is applied to a nulti-point

conference 20 systemwhere SIP (Session Initiation

Pr ot oc rmnals. I ch. suppor.t . . .
re-tr a‘ﬁé%nC);s‘{s}Lln rl19‘r Icletabse\éq? &; eg?ingﬁ%heapégg%rftequéemmn to provide a

arf.icipate, apd by having a mylti-pgint conference .
B HcEo Boceedlirndtenmys i aord o el Fin erianisrence device
targeted for, swtching at the tinme of speaker

St AR of s velkeh g ﬁ@a&@mmﬁgﬂgf)%ﬁ newr sp¢akereclentiyieeven when
other SIP termnals 25 participating in the conference

2P thwnfrnalstarienaged datco rdierehee temmimdls7  swi t chi ng,

the i mage of the speaker displayed on the SIP

tofrirtijnal s at

Another object of the present invention is to provide a
multi-point conference' system and multi-point conference device
capable of speaker switching smoothly.

MEANS TO SOLVE THE PROBLEMS
[0020]
In order to achieve the above objects, the outline configuration

of the invention disclosed in the present application is as follows.

 [0021]

The present invention is applied to a multi-point conference
system where SIP (Session Initiation Protocol) terminals, which do not
support re-transmission request function, are able to participate, and by
having a multi-point conference device process the image data from a
SIP terminal targeted for switching at the time of speaker switching
and by transmitting an intra frame to the other SIP terminals

participating in the conference as the first image data at the time of
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the tinme of switching of an i mage does not get
corrupted and the swtching of a speaker can be
performed snoothly. [0022] 5 In a nulti-point
conference systemin accordancd with an aspect of the
present invention that conprises a plurality of
termnals and a nulti-point conference device
connected to a plurality of term nals and that )
Yl lﬁﬁratﬁ’&ohmégén% tiay $Reaissh dismHgyedcenvibggSiFegaminals at
and audio, the nmulti-point conference device
topprimge s fa Srvéldphmg)r@geegsiimgagmidoas) i@ gidt eoriupged and the
speaker, a menory unit for holding an i mage froma
switihiag phntdipdakaticun be perfonmedesi@eotiiid an i mage
processing unit for decoding the inmage of a speaker
721 he nedi um processing unit detects a speaker and
or re-encodi ng the decoded i mage, wherein the imge
procesgi ng RN ' [ I i
frame & WpdrbRCSTh o B Bh@n) IR R ob FEAR an aspet
hum.processing .unit .detects a speaker..[0023] In
Eﬁglh%r%seesn n%i HOSHTOR, a3 S R &S c@ﬁgia}lﬁg'uﬁftt]ermmals and a
conprises a decoder unjt for decoding the inmge of a.
:BPIMeFanfsrante derisieycoppeeifid taccphuialy vt of tpeminals and
result of speaker detection by the nmedi um processing
thitt peeforafsepepeefdrenge brertoaysmiitingaechotigigngmage and audio,
reference image obtained by having the decoder unit
dec adelt ipe ihastorifengec ©fd earic s paakprisiee! 4l hadivie pRBs¥ing unit
unit and an encoder unit for re-encoding an inmge
fht depestiRy hayp kdrhes dgepdRy Ynit f@?cﬁ’gﬁiiﬂg bHBfRage from a
received 25 after a speaker iS5 detected based on a
tre@hﬁh%gﬁa?renc gtﬁ{%' & F%&&Erﬁno%eﬁﬁgeﬁgr%gg?ﬁréﬁ@%%’g unit for

unit, es-at least the firs

decoding the image of a speaker when the medium processing unit
detects a speaker and for re-encoding the decoded image, wherein the
image processing unit transmits an intra frame as an image frame at the
time of speaker switching when the medium processing unit detects a
speaker.

[0023]

In the present invention, the image processing unit comprises a
decoder unit for decoding the image of a speaker held in the memory
unit according to the result of speaker detection by the medium
processing unit, a reference image memory unit for holding a refercnce
image obtained by having the decoder unit decode the last image of a
speaker held in the memory unit and an encoder unit for re-encoding an
image obtained by having the decoder unit decode an image received

after a speaker is detected based on a reference image held in the
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the i mage of a speaker received after a speaker is
detected as an intra frane. [0024] 5 In a nethod
relating to anot her aspect of the present invention,
the first imge is re-encoded 8s an intra frame when
i mage data received after speaker detection is
decoded/ re-encoded by speaker sw tching processing

neans after detecting speaker swtchin t he )
ECBABACE 95 JREMARY PBIbneBAetheRaSs Phrlcphitb, figpy frame of
the image data is 10 transnitted to the non-speaker

the imags ahlas speykeaorpgetvid aftar asposbesiis detegtpdvas an intra
t he non-speaker SIP terminals decode the intra frane

fitamére time of speaker switching. MERI TORI QUS EFFECT

OF THE I NVENTI ON [0025] 15 According to the present
[(yBHLi on, by transmtting an intra frame at the tine

of speaker swi tching, inmges do not get corrupted

when i tL,Chi [ r . )
S i aCieRpd A RO R iher MGUF 0 Wi scpt tnvention,
-eas. i t,. n_i e,data recej ved after eaker

ORESARs Tl i R8N I00E 8L Sah PRRIrke el PPE b ge data

transm,tted to th ngQn- speaker. SIP termnals with fhe
FIGRAToF nadkeT SPEAKBECHCERS RN | it r decpdahiscaraeqdrd by speaker

subsequent inmages as inter franmes in the present
$HitehiRBHnPIOSE§UDE7|meanNcafiedi ngteetinge speekent switching, the
i nvention, switching to the imge of a

subsequent images are re-encoded as inter frames, and the image data is

transmitted to the non-speaker SIP terminals. By doing this, it is
possible to have the non-speaker SIP terminals decode the intra frame
at the time of speaker switching.

MERITORIOUS EFFECT OF THE INVENTION

[0025]

According to the present invention, by transmitting an intra
frame at the time of speaker switching, images do not get corrupted
when switching to the image of a speaker and the switching can be
performed smoothly.

[0026]‘ |
The reason is that, when image data received after speaker

detection is decoded/re-encoded, the image data is transmitted to the

- non-speaker SIP terminals with the first image re-encoded as an intra

frame and the subsequent images as inter frames in the present

invention.

- [0027]
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speaker is perfornmed snoothly w thout depending on a
conference termnal (software). [0028] 5 The reason
is that a conference systen1deéice perfornms the inage
swi tching processing in the présent invention. [0029]
According to the present invention, the switching of
an i mage of a speaker can be perfornmed snoothly even

in areal-tjinme praotocol TP), [0030] .The reason

is th °°%¥41‘<‘5‘§ g ﬁt?%FSfeﬂlén‘(&,’Vteﬂ’éHE{n %@F%ﬁ”?&q@eéée jlgage of a
not issued in_ the present invention, the proceSS|ng of
gRFakHi Ay Bﬁr@rf%?fgak@mébw be i ihentiodepe niding dioat @l yonference
after a speaker is detected. 15 BRI EF DESCRI PTI ON OF

R iDRAVE MBS/ afe0031] FIG 1 is a diagramillustrating

the system configuration of a first enbodi nent of the

freEssEnt i nvention. FIG 2 is a diagramillustrating
the configuration of a 20 multi-point conference

devi cerpd {h&ohl r1§t tﬁi@@'é@fﬁer@ﬁ éh fle Frge@évwe H)erforms the

invention. FIG is a flowhart or exp ining t

PREEEENe lkgpéf’(?éeﬁ B ipp Pl B lnhron 25

d%? 4 is a flowhart for explalnlng t he operation of
éssing 10 of swtching of a speaker in a second

enbodi nent of the present
According to the present invention, the switching of an image of

a speaker can be performed smoothly even in a real-time protocol
(RTP).
[0030]

The reason is that, since an intra frame transmission request is
not issued in the present invention, the processing of switching of a
speaker can be performed immediately after a speaker is detected.
BRIEF DESCRIPTION OF THE DRAWINGS
[0031]

FIG. 1 is a diagram illustrating the system configuration of a
first embodiment of the present invention.

FIG. 2 is a diagram illustrating the configuration of a
multi-point conference device of the first embodiment of the present
invention.

FIG. 3 is a flowchart for explaining the operation of processing
of switching of a speaker in the first embodiment of the present
invention.

FIG. 4 is a flowchart for explaining the operation of processing
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invention. FIG 5 is a diagramillustrating the system
configuration of a third enbodi nent of the present
invention. 5 FIG 6 is a diagramillustrating the
configuration of a nulti-point” conference device of
the third enbodi nrent of the present invention. FIG 7
is a flowhart for explaining the operation of

of. swi tch of a speaker the thir

B oSt Rie o Pr, Ao spEBKER: T 1 RGN omDoxPeARAT] it present

OF SYMBOLS [0032] 1: multi-point conference device
MUPHEOB. c: SIP terminal 15 3: SIP proxy server 4: IP
network 5: 3G network 6-a to 6-c: terminal 11. RTP

recei VLGNSt is 20 didgrenl lillpsbcesisg ndeunysteld: comfiguyation of a
14: conference control unit 15: nmedi um processing

third enibo d RPNt rodngd s6d et UAven2p20: | nage

processing unit 11 21: decoder

FIG. 6 is a diagram illustrating the configuration of a
multi-point conference device of the third embodiment of the present
invention.

FIG. 7 is a flowchart for explaining the operation of processing
of switching of a speaker in the third embodiment of the present
invention.

EXPLANATIONS OF SYMBOLS
[0032]

1: multi-point conference device

2-a to 2-c: SIP terminal

3: SIP proxy server

4: IP network

5: 3G network

6-a to 6-c: terminal

11: RTP receive unit

12: call processing unit

13: memory

14: conference control unit

15: medium processing unit

16: RTP transmission unit

20: image processing unit
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22: reference image nenory 23: encoder 31: receive
unit 5 32: transm ssion unit MOST PREFERRED MODE FOR
CARRYI NG QUT THE | NVENTI ON [0033] Preferred

enbodi nents of the present i nvEintion are described in
detail with reference to the attached drawings. FIG 1
is a diagram 10 illustrating the configuration of an
enbodi gent, of the present invention. [0034] Referring
to FIG?F1968°§9%ten1relating to the first enbodi ment
of the present invention conprises a nulti-point

conf er&hcke@gonee imagy memeryerninals 2-a to 2-c, an
SIP proxy server 3, and an IP network 4 for connecting
t hese dvenesdetn FIG 1, the nulti-point conference
device 1 transmts/receives nediumdata and perforns
speakes] syéddgiiengnit The SIP termnals 2-a to 2-c¢
transmt their image/audio data to the nulti-point

conf er eNCE GeW 1S 8ioln gﬂ?t out put the inmage/audio data of
a 20 speaker recelve romthe multi-point conference

ST krsHRRY Bnnn TR GRRRE LA 355X T yrmion

@{}%3the mul ti - poi nt conference device 1. [0036] 25 :
bis a di agramillustrating the configuration of

the 12 nmulti-point conference device 1 in FIG 1. The

mul ti -Bsifatresbamdragiseents of the present invention are described in

detail with reference to the attached drawings. FIG. 1 is a diagram

illustrating the configuration of an embodiment of the present

invention.
10034]

Referring to FIG. 1, a system relating to the first embodiment of
the present invention comprises a multi-point conference device 1, SIP
terminals 2-a to 2-c¢, an SIP proxy server 3, and an [P network 4 for
connecting these devices. In FIG. 1, the multi-point conference device
1 transmits/receives medium data and performs speaker switching.
The SIP terminals 2-a to 2-¢ transmit their image/andio data to the
multi-point conference device 1 and output the image/audio data of a
speaker received from the multi-point conference device 1 to devices.
[0035]

The SIP proxy server relays SIP data between the SIP terminals
2-a to 2-¢ and the multi-point conference device 1.

[0036]

FIG. 2 is a diagram illustrating the configuration of the
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device 1 conprises an RTP receive unit 11, a cal
processing unit 12, a nenory 13, a conference contro
unit 14, a nmedium processing unit 15 an RTP

transm ssion unit 16, and an iﬁ%ge processing unit 20.
The 5 i mage processing unit 20 conprises a decoder 21,
a reference inmage nenory 22, and an encoder 23.

0037] Ln FIG. 2, the RTP recej nit_11 receives an
E{*F‘gfblﬁﬁl"llbwﬂg%’t@ &P&ﬁ"t I]1emSF¥>8t r i FéP Iélli“a%mt conference
extracts an RTP payl oad part. 10 [0038] Wen the )
a2V it et mPPissayr b R Barerceiige afnip 19, 2 gebt protessing unit 12, a
RTP payl oad part is supplied to the call processing
oremodyY, ] 3ard cohéerencrecentmodateid RTPa payd nad pardessing unit 15,
medi um data, the RTP payload is supplied to the
ARARTP Pracesissien umit 16, okl Q03PhgEhpré@ddsing unit 20. The
processing unit 12 performs call processing for the

IO if48Sohh ] f 41 pr,0 [ :
FASEAPRATSRRLL AR 2D o ARHA, o oHBAGEP'S| PaOTERTLRR: imace
mgngﬂégzpra%%eggierﬁgo%réirtz 2 notifies the I P addresses
an iamreception ports of the conference
ﬁggﬁ%cipants to the conference <control unit 14.

For the SIP termnals 2-a to 2-c participating
in the conference, 25 the nedium processing unit 15

‘mi xes Wedildot Zanthe t RER freepitehainithét t8ceigie® an RTP/UDP/IP

termnals. At the sane tinme, it detects a speaker and
potkdtisefomhéhe SIP terminal 2-a and extracts an RTP payload part.

[0038]

When the extracted RTP payload part is of a SIP protocol, the
RTP payload part is supplied to the call processing unit 12, and When
the extracted RTP payload part is medium data, the RTP payload is
supplied to the medium processing unit 15. |
[0039]

The call processing unit 12 performs call processing for the
session and notifies the result of the call processing to the RTP
transmission unit 16.

[0040]

Further, the call processing unit 12 notifies the IP addresses and
medium reception ports of the conference participants to the conference
control unit 14.

[0041]
For the SIP terminals 2-a to 2-c¢ participating in the conference,

the medium processing unit 15 mixes media transmitted from the other
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result of the speaker detection to the conference
control unit 14. [0042] The conference control unit 14
manages conference participant, 5 informati on such as
the I P addresses and nediun1re%%ption ports of the
conference participants. [0043] Further, when the
conference control unit 14 is notified of the speaker
ction result t he medi um processing unjt 15, the. .
Sok EkPaPalice Aintiosam TG HoIPRas 4 NeeRkapend hofifies the
Erocessing unit 20 to start the processing for ]
sitlE witddicos peaksfedRiectiqmoashe rn fesppee sostealsrny 14.
unit 20, on receipt of the notification fromthe
Edd2r ence control unit 14 that it should start the
processing 15 for switching of a speaker, copies the
dat a tAhgete@mfdrencswdetitbhondit ond tiaanage®ryodRrobte Qfarticipant
vi deo RTP packet data from each SIP term na

ACOW AL d @G uich 490 BEPOLRYd ks ek UHPIn A& B RREYt iR ports of the

respectively accunmul ates the video RTP packet "~ 20 from

?ﬂgﬂnggcggﬁﬂ§hﬁpgﬁggznals 2-a to 2-c participating in

con ence. 6] In the image processing unit
he decoder 21 decodes the inmage data of the
e ]er switching target copied fromthe nenory 13

25 [0047] 14 The | ast inmage decoded is accunul ated in
t he rel?‘érrt@ﬁése“f}?ﬁafgéhe conference control unit 14 is notified of the

speaker detection result by the medium processing unit 15, the
conference control unit 14 notifies the image processing unit 20 to start
the processing for switching of a speaker.
[0044]

The image processing unit 20, on receipt of the notification

from the conference control unit 14 that it should start the processing

for switching of a speaker, copies the data targeted for switching from

the memory 13 out of video RTP packet data from each SIP terminal

accumulated in the memory 13.

,[0045]

The memory 13 respectively accumulates the video RTP packet
from each of the SIP terminals 2-a to 2-c¢ participating in the
conference.

[b046]

In the image processing unit 20, the decoder 21 decodes the

image data of the speaker switching target copied from the memory 13.

[0047]
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menory 22. [0048] Then the decoder 21 directly copies
video RTP data of the 5 speaker targeted for
switching fromthe RTP receive, unit 11, perforns
decodi ng processi ng accordi ng Yo the reference i mage
accunul ated in the reference inmage nenory 22, and
supplies the decoded image to the encoder 23. [0049]

10 Th ncoder. 23 re:-enc s the image decoded by.the .
docoder 195108 1 aeh dEAT ne. MabBE gt Hidr B fegence image
t he medium processing unit 15. [0050] The nedi um

WeRVIELAg unit 15 mi xes the re-encoded i mage copied
fromthe encoder 23 so as to be transmtted to the
HYM&Jpeaker 15 terminals and copies the resulting

I mage data to the RTP transm ssion unit 16. [0051]

The RTPhératisen $s¢derurd it dvepalgkeidpies videdreRTPMdata of the
data received fromthe medi um processing unit 15 into

A IRt 8 130 PaRk8inaNGolf 3RSMRTP (& iLESYh#I 1D, performs
packet to the SIP termnals 2-b and 2-c. [0052]

. ] i it . ts t :
GO, pRRELR GEL- R ES IO EaR LR S) biaced 1o
O AR T Rt £ RN 7R 5% 80l P 1o ne

packet to the destination SIP termnals 2-a to 2-c.
encoder 23.

[0049]

The encoder 23 re-encodes the image decoded by the decoder 21
and copies the re-encoded image data to the medium processing unit 15.
[0050]

The medium processing unit 15 mixes the re-encoded image
copied from the encoder 23 so as to be transmitted to the non-speaker
terminals and copies the resulting image data to the RTP transmission
unit 16.

[0051]

The RTP transmission unit 16 packetizes the medium data
received from the medium processing unit 15 into an RTP/UDP/IP
packet and transmits the resulting packet to the SIP terminals 2-b and
2-c.

[0052]
Further, when the call processing unit 12 requests the RTP

transmission unit 16 to transmit SIP data, the RTP transmission unit 16

packetizes SIP data into an RTP/UDP/IP packet and transmits the
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.[0053] FIG 3 is a flowhart for explaining the

operation of the enbodinent of the present invention.
Next, using the flowchart shown 5 in FIG 3, the
operation of speaker smﬁtchindSOf the mul ti - point
conference device according to the present enbodi nent
wll be described in detail. [0054] First, the nedium

rocessing unit 15 constantly checks whether 10 a new
B peote tetle Seatumpboib Tessr fueh ta Soaker
is not detected by the nmedi um processing unit 15, the
leceive unit 11 checks the video RTP header of
each conference participant except for the current
speakefla 3t 6p S2¥loibhiI05wr Afxdpdniding vibdeoopiation of the
header of each conference participant except for the

EmboANn P AKEe bSe SRCHRE M dh WhaNedthaisVhgafdeRfiBwchart shown
header of the SIP termnal 2-a (a conference

RArEi Gl pantyy ol Stﬁﬂﬂ'tatﬁfh i ersgeéﬁ%\{ritghﬁgnﬁfi Ehégnﬁﬂti-point

Inter frame), the RIP recei unit 11 copi@s the

' l.oad of Sl 1 nal_  2- h .
RIS RANPE, e} Wihegoke) TRcAtngnl) bl qlment witl be

eader of the SIP termnal 2-ais an intra frane, the
rl“é‘?)‘ii‘(} €Atk 11 clears the video RTP payl oad that
has 25 been copied to the nenory 13 for the SIP
% 5final 2-a (a step S3), and 16 copies the video RTP
payl oad to the nmenory 13 (a step $4).
First, the medium processing unit 15 constantly checks whether

a necw speaker is detected (a step S1).
[0055]

When a speaker is not detected by the medium processing unit
15, the RTP receive unit 11 checks the video RTP header of each
conference participant except for the current speaker (a step S2).

[0056]

After the video RTP header of each conference participant
except for the current speaker is checked and when the video RTP
header of the SIP terminal 2-a (a conference participant) is not an intra
frame (it means it is an inter frame), the RTP receive unit 11 copies the
video RTP payload of the SIP terminal 2-a to the memory 13 (a step
S4).

[0057]

When the video RTP header of the SIP terminal 2-a is an intra

frame, the RTP receive unit 11 clears the video RTP payload that has

been copied to the memory 13 for the SIP terminal 2-a (a step S3), and
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[ 0058] When the nedium processing unit 15 detects that
the SIP termnal 2-a is a speaker ("YES" in the step
S1), the imge processing 5 u]g't 20 supplies the

vi deo RTP payl oad data of the P termnal 2-a

accunmul ated in the nenory 13 to the decoder 21 (a step
S5). [0059] The decoder 21 decodes the video data

supplied (a,st 6). .t sthela e
R Hire e o By Dhvieed Rl mamey 33 Lagtep 543
teng%barlly (a step S7). [0060] During the tine
n the speaker detection and the saving of the
reference inmage in the reference i mage nmenory 22, the
RTP r e®diane theni medivmhguks eshngy i det RTP Hetelss fthei the SIP
the SIP termnal 2-a, which 15 is the speaker (a step

SmindheD at he aviplek TP Y'B3dein ohe tshep R P, {1RS MnAgle processing
2-ais an intra frame, the nedium processing unit 20

$hPS0 §H§B ¥ Nghd qu}ébdR‘TPqBPfh@Q&jedat‘ﬁf otfhlgleSISFfP terminal 2-a

t er m nal a to the decode , and the Vi

ch {llé)tfedt fhetlﬁj: él%rtrﬂ/n}g;] t%ggel csol’(lf)ee' a s‘%egSSS

nmedi um pr ocessi ng uni 15 ng t proc
%ﬁw tching of 20 a speaker. [ 0061] V\hen the vi deo
eader of the SIP termnal 2-a is not an intra
frame |t means it is an inter frame), the RTP receive
unit 1hhe sigseidiess? t 1k opidgsot IRTPI Ry Idosel sepplied $ppstep S6). It
termnal 2-a to the decoder 25 21 (a step S9). 17
§a0@62the last image frame decoded in the reference image memory 22

temporarily (a step S7).
[0060]

During the time between the speaker detection and the saving of
the reference image in the reference image memory 22, the RTP _receive
unit 11 checks the video RTP header from the SIP terminal 2-a, which
is the speaker (a step S8). When the video RTP header of the SIP
terminal 2-a is an intra frame, the medium processing unit 20.stops
supplying the video RTP header of the SIP terminal 2-a to the decoder
21, and the video RTP header of the SIP terminal 2-a is supplied to the
inedium processing unit 15, completing the processing for switching of
a speaker.

[0061]

When the video RTP header of the SIP terminal 2-a is not an
intra frame (it means it is an inter frame), the RTP receive unit 11
supplies the :video RTP payload of the SIP terminal 2-a to the decoder

21 (a step S9).
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The decoder 21 starts decoding the video RTP payl oad
according to the inage frame tenporarily saved in the

reference image nenory 22 (a step S 10). 5 [0063] The

decoded image data is supplied7io t he encoder 23 and
re-encoded (a step S11). [0064] When the encoder 23
re-encodes the decoded i nage data, it 10 encodes the
Eéééi franme as an intra frame and subsequent franmes as

1 frames. The re-encoded image data is copied to
the medium processing unit 15 (a step S 12). [0065 _
The nebhedesodisess] shanidecslisgpihes veded Rl Rupdivdo ®iRccording
payl oads 15 of conference participants fromthe RTP
tetke vmagei frabie aachpuirged ytdwrad infhke mefextmiedima g Pnemory 22
payl oads and the re-encoded i nage data are copied to
thetdgIR10nansm ssion unit 16. The RTP transm ssion
unit 16 packetizes the imge and audi o data received
fdeynthe medium processing unit 15 into an RTP/ UDP/IP
packet and transmts the 20 resulting packet to the

non-s ey, P term nal -b.and 2-¢ (a, st S13

05 Fhs chppied Ly B8 Bafa 0 Miufiifed *1' e, (' tldsp, 23 and
on to égg decodgr %1 and then checks the received

1A-88§° (ResiG®rSdf)the SIP 25 terminal 2-a, which is

t he speaker (a step S8). 18 0067
[0064]p ( p S8) [ ]

When the encoder 23 re-encodes the decoded image data, it
encodes the first frame as an intra frame and subsequent frames as inter
frames. The re-encoded image data is copied to the medium
processing unit 15 (a step S12).

[0065] |

The medium processing unit 15 copies entire audio RTP payloads
of conference participants from the RTP receive unit 11 and mixes them.
The mixed audio RTP payloads and the re-encoded image data are
copied to the RTP transmission unit 16. The RTP transmission unit 16
packetizes the image and audio data received from the medium
processing unit 15 into an RTP/UDP/IP packet and transmits the
resulting pécket to the non-speaker SIP terminals 2-b and 2-¢ (a step
S13).

[0066]

The RTP receive unit 11 supplies an image frame on to the

decoder 21 and then checks the received video RTP header of the SIP

terminal 2-a, which is the speaker {a step S8).
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When the video RTP header of the speaker is not an
intra frane (it nmeans that it is an inter frane), the
processing for switching of a  speaker (the steps S9
to S13) continues. On the otheld hand, when it is 5 an
intra frame, supplying of the video RTP payl oad of the
SIP termnal 2-a to the decoder 21 is stopped and the
ﬁﬂﬂ?ﬁgRTp payl oad of the SIP termnal 2-a is supplied

medi um processing unit 15, conpleting the
processing for switching of a speaker. [0068] 10
Next, Wheacshe wapedREBnheaden lod theespeakémienot omp intra frame
will be described in detail with reference to the
cit anvengs . tHa0089]s Eheimenf frgmia),i dre erotbesiagctnd switching of a
enbodi nent of the present invention is the sane as

§hedk af (thRkestepisss o aBbOHs MRAht AASS. | bed alwveher hand, when it is

however, the second enbodinent differs fromthe first

?‘E’gﬁ@}mﬂmb[‘ shgglf‘fﬁ § £l gléjeyot ﬁe'TPRE‘%ty{w&& I Qe QTP terminal

medi um processing unit 1 ransm ssi on

ni controls.to.transmi a P net,ho or

ik ba e AREATE 2ol SRS aBhis VERPE R L hpyioad of the SIP
indicating an intra  frame transm ssion request to the ,
fﬁrrrutnéﬁn%ﬁars sugplicdete Jhsk@edine Rroopsting Weti s completing
processing unit 15 detects a speaker. [0070] Wen
det pra¢anging sioeadveriching ofetlisprrbencessi ng unit 15

notifies the speaker detection result to the
[dr§8r ence control unit 14. At the sane tinme, the

medi um processing unit 15 notifies the RTP 25

transmiggi,0n WBcbnd6ehtbddiansdd toft RRel Préfedir #Pention will be
transm ssion request to 19 the speaker.

described in detail with reference to the drawings.

[0069]

The configuration of the second embodiment of the present
invention is the same as that of the first embodiment described above,
however, the second embodiment differs from the first embodiment in
the sense that, by an instruction from the medium processing unit 15,
the RTP transmission unit 16 controls to transmit a SIP method (for
instance INFO method) that includes information indicating an intra

frame transmission request to the SIP terminal 2-a (the speaker) when

the medium processing unit 15 detects a speaker.

- [0070]

When detecting a speaker, the medium processing unit 15
notifies the speaker detection result to the conference control unit 14.
At the same time, the medium processing unit 15 notifies the RTP

transmission unit 16 to transmit the intra frame transmission request to
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[0071] The RTP transmission unit 16 transmts an | NFO
met hod that includes information indicating an intra
frame transm ssion request to_ 5 the SIP term nal 2-a,
which is the speaker. [0072] APt er receiving the I NFO
method, the SIP term nal 2-a encodes the inmage frane
to transmt the encoded frame as an intra frame which
*s transmtted next according to the request
§on and transnits 10 the image packet, which
S an intra frane, to the nulti-point conference
1. The operation hereafter is the sane as that
of the first enbodi ment descri bed above. [0073] FIG
4 is al'h¢ oRERattarnfsanisexph aimitnd 6t henspeitat awn MFOt heethod that
second 15 enbodi nent of the present invention. The
rcdadssiingofmatiper ind Mg sheakala SMWMehrAsMYsdib request to
mul ti - point conference device 1 of the present

ﬁf@osﬂp%ﬂhlmﬂt Pewq’ﬁéﬁﬁb%@ dgeAgtai |l wth reference
to FIG 4. Since steps 'S21, S22, S23 and S24 of

ltéma]jél ovvchart |n FIG 4 are 20 identical to the steps
2, S3 and $4 of the flowchart in FIG 3, the

SP tobfeRdres eIk et Bk Qe de baSFE (ehwBgby -8 encodes
S21), the RTP transmission unit 16 is notified to

theaHBAge frpme R tpansBil thgrencpdrdnitesmionasraguatta fmme which
the speaker, and the RTP transmission 20 wunit 16
itSrHTaslﬁmiStddhaekNl-i@cmﬂlhmgi tohalie irequesiesnfdmmanbnaand transmits
tfhreainnfage packet, which is an intra frame, to the multi-point conference
device 1. The operation hereafter is the same as that of the first
embodiment described above.

[0073]

FIG. 4 is a flowchart for explaining the operation of the second
embodiment of the present invention. The processing for performing
speaker switching by the multi-point conference device 1 of the present
embodiment will be described in detail with reference to FIG. 4.

[0074]

Since steps S21, S22, S23 and S24 of the flowchart in FIG. 4 are
identical to the steps S1, 82, S3 and S4 of the flowchart in FIG. 3, the
explanations of these will be omitted.

[0075]
When the SIP terminal 2-a is detected as a speaker (the step

S21), the RTP transmission unit 16 is notified to transmit the intra

frame transmission request to the speaker, and the RTP transmission
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transm ssion request information to the SIP term na

2-a which is the speaker (a step S25). [0076] 5

Since steps S26 to 34 (the procedure after the | NFO

nmethod is transmtted to the5%beaker SIP term na

2-a) are the sanme as the steps S5 to S13 of the first

errbodi ment shown in FIG 3, the explanations of these
10 As descri bed, ' the request

d. [.007
VBI (1 GAPSEHES « PhEn T EG ORETo Gmthat RREURER clif intra frame

after a speaker is detected in the present enbodi nent
egsnHenion anqnasigenbirmatpsakerthcanlBaeswiinghddanphdch is the
snoothly than in the first enbodinent in which the
preaxdessingtdfpS2$WM t chi ng of a speaker has to be

continued until the speaker conference term na

i mts an 15 intra franme. [0078] In the present

enbodi ment, the INFO nethod is used as a SIP nmethod,

howev rnc%tg das]§|§|36n?$ h?ﬂ%tﬁ'@%l%%eﬂﬁfg aiFQ{ ttﬂ%rINFOSlnPethod is

met hod 1's use r requestingintra franme transm ssi

b AnsBSHRUCRS TneaSe g STP e 88T el “Sﬁﬁis%an““e"‘”as the steps
$%O79§ Furt her, .the conference tern1na|s transmt an
tiPa i?&fet%éﬁsttm OEmERY she Wihtinal FGake the explanations of

transm ssion request in the present 25 enbodi nent,
thoreverll hehewittgd.not respond to the intra frame 21
transm ssi on request.

[0077]

As described, the request for intra frame transmission is made
immediately after a speaker is detected in the present embodiment and
hence an image of a speaker can be switched more smoothly than in the
first embodiment in which the processing for switching of a speaker
has to be continued until the speaker conference terminal transmits an
intra frame.

[0078]

In the present embodiment, the INFO method is used as a SIP
method, however, other SIP methods may be used. Further, a SIP
method is used for requesting intra frame transmission in the present
embodiment, however, other commands r.equesting intra frame
transmission may be used.

[0079]

Further, the conference terminals transmit an intra frame when

they receive a intra frame transmission request in the present

ecmbodiment, however, they may not respond to the intra frame
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[0080] Next, a third enbodi nent of the present
invention will be described in detail with reference
to the drawings. 5 [0081] FIGS, 5 and 6 show t he
configuration of the third enbddi ment of the present
invention. In addition to the system configuration of
the first enbodinent shown in FIG 1, the present
enmbodi.ment conprises a 3G network 5 and termi nals 6-a
traNEIUSSKOR FERYCStin t he present 10 enbodi nent, the RTP
receive unit 11 and the RTP transmission unit 16 in
HEBGunction bl ock of the nulti-point conference
device of the first enbodi nent shown in FIG 2 are
repl acexhy a thacéi embuoditn&dt anfl the tpransni sgivamtimt will be
32 respectively. [0082] 15 In FIG 5, the termnals
e ecribed-i6 @&¢@il Rath hefd-arReIAthOMratvghgphones
(3G 324M) capabl e of providing i mage and audi o
nication, and the 3G network 5 is a network to
which the termnals 6-a to 6-c are connected. [0083]

20 Th ti.- poi nt conference.device 1 forns, a .
o iR 5 R BN PR B e e e pP Ehe AhA Empogiment of
q%%tz-c and . the termnals 6-a to 6-c by carrying out.

BF BfHe BRI HE? hor Kic 8AAEdPPotP HhevEstephgonffguration of the
network 4 and the 3G network 5. [0084] 25 In FIG 6,
fipd padeidimeami shaanriec Bl Ged ,ddreapf e oamtt tmbodimienslcomprises a
6-a 22 and extracts data. Wien the extracted data is
3@l mesiwgnkl iSngadd 9Fkminals 6-a to 6-c. Further, in the present

embodiment, the RTP receive unit 11 and the RTP transmission unit 16

‘in the function block of the multi-point conference device of the first

embodiment shown in FIG. 2 are replaced by a receive unit 31 and a
transmission unit 32 respectively.
[0082]

In FIG. 5, the terminais 6-a to 6-c¢ are the third-generation
telephones (3G-324M) capable of providing image and audio
communication, and the 3G network 5 is a network to which the
terminals 6-a to 6-¢ are connected.

[0083]

The multi-point conference device 1 performs a multi-point

cbnference between the SIP terminals 2-a to 2-¢ and the terminals 6-a

to 6-c by carrying out heterogeneous network connection between the

TP network 4 and the 3G network 5.

[0084]

In FIG. 6, the receive unit 31 receives data from the terminal 6-a
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data, the data is supplied to the call processing unit
12, and when the extracted data is nediumdata, the
data is supplied to the medium_processing unit 15. 5
[0085] The call processing uni42 12 perforns call
connection processing and notifies the call
processing result to the transm ssion unit 32. [0086]
Further, the call processing unit 12 notifies the ,
Péﬁesﬁbfﬁéts1flﬁtﬁunb§/rheahdh@s@ﬁtmtsﬁ da@ tigr pplapignaling Q.931
(a conference participant) to the conference control
data, the dpoogy]swmarliedetoStie tcadhipmakbessing voit2l1e, samil when the
the termnals 6-b and 6-c participating in the
catrfaetedicédatat e mediium pdoeesdingidiai is Iupphied tdShe medium
nmedia transmtted fromthe other conference term nals.

Pedshgg iyB@g/audi o codecs used by the SIP termnals
-ato 2-c and the termnals 6-ato 6-c are
E@éﬁ ent, the nmedium data are decoded by the nedium
rocessing unit 15, re-encoded in accordance with the
codec egch caonference.termnal, and then m xed. 20 .
o0ss) Phe SHIE hERE S Fingn i5ihd 2nRi 5irh 2L SPRBEBHP AEocessing
deéects .a peaker. Since the gperations fromthe
ABS ITQLHER GRELG H E0B6AF BEFRI1L dBritieolT aATH S§ip ToRniha2.
speaker detection result by the nedium processing

§6115 to the accunul ation of inmage data from each 25
conference term nal by the nenory 13 are identical to
t hose Bérthke, fillestcA3 peobessimgntursitow? i mofilfiés 2thet hklephone
explanations will be omtted.

number and user ID of the terminal 6-a (a conference participant) to the
conference control unit 14,
[0087]

For the SIP terminals 2-a to 2-¢ and the terminals 6-b and 6-c

participating in the conference, the medium processing unit 15 mixes

‘media transmitted from the other conference terminals. When the

image/audio codecs used by the SIP terminals 2-a to 2-c and the
terminals 6-a to 6-c are different, the medium data are decoded by the
medium processing unit 15, re-encoded in accordance with the codéc of
each conference terminal, and then mixed. |
[0088]

At the same time, the medium processing unit 15 detects a

speaker. Since the operations from the notification to the conference

‘control unit 14 of the speaker detection result by the medium

processing unit 15 to the accumulation of image data from each

conference terminal by the memory 13 are identical to those of the first
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[0089] In the image processing unit 20, the decoder 21
decode the inage data of the speaker targeted for
switching copied fromthe 5 nmenory 13 in accordance
with the i mage codec used by tHe speaker term nal
[0090] Since the operation of accunul ating the | ast
i mge decoded in the reference inage nenory 22 and
S%@Pgélng tq% decoded |na%e to the 10 encoder 23 is
P OSBRI sShp igf F{Ge2 f.hete%aatweﬁtwslﬁdwomtmda
t he explanation of it will be omtted. [0091] Wen
{08%hcoder 23 re-encodes the i mage decoded by the
decoder 21, it re-encodes in accordance with inmage
codecslmfthel Snraaspqobiceesim@n-apeakor gunfdyceree 21 decode the
term nal s and copies the re-encoded image data to the

ieapeMiREPCEESIHY éﬁHaQ(e15ta1:EthHEQbH”kﬁﬁQQﬁ§§' Rpidd From the
15 ni xes the |nage data re- enco ded i n accordance MAt

@?%% S 0 e

an 3b|ed rgg§? (ghg% & g%ﬁg%tpggégkgahg:Speaker
&gn{he correspondlng conference 20 termnals, and

copl es the m xed i mage data to the transm ssion unit
ﬁﬁﬁi [0092] The transm ssion unit 32 transmts the

Um data received fromthe medi um processi ng unit

15 to the SIP termnals 2-a to 2-c and the termnals

6- b anvingecthe copatiatipnt ® ft hecwmailatibgr tiae dasf integd Mecoded in
25 network 4 and the 3G network 5. Further, the
theansfiersstconimagd ndinddy 20r and upd lyheg rﬂhdid}dﬂcﬁ&tcﬂim@ge to the
the target termnals 6-a to 6-c accordi ng

- encoder 23 is the same as that of the first embodiment shown in FIG. 2,

the explanation of it will be omitted.
[0091]

When the encoder 23 re-encodes the image decoded by the
decoder 21, it re-encodes in accordance with image codecs of
respective non-speaker conference terminals and copiee the re-encoded
image data to the medium processing unit 15. The medium processing
unit 15 mixes the image data re-encoded in accordance with image
codecs of the non-speaker conference terminals and copied from the
encoder 23 for being transmitted to the corresponding conference
terminals, and copies the mixed image data to the transmission unit 32,
[0092]

The transmission unit 32 transmits the medium data received
from the medium processing unit 15 to the SIP terminals 2-a to 2-c and
the terminals 6-b and 6-c according to the media formats of the IP

network 4 and the 3G network 5. Further, the transmission unit 32




10

15

20

25

to the call processing result notified by the cal
processing unit 12 via call processing Q 931. [0093]
5 Since the operation performed for the SIP term nals
2-ato 2-c is the sane as that? of the first

enbodi nent descri bed above (refer to FIG 2), the
explanation of it wll be omtted. [0094] Next,

ﬁeferr.i n& to a flowhart in FIG 7, the processi n% for ,
GISRIEEHbRgmsAIUMsdatkdp HiF tMeshuiermigainG-a to b-c according
conference device 1 of the present enbodinent will be

HedbBei il nracqatisig requogs)tifiedsby theecaddpugmessing unit 12 via
processing unit 15 constantly checks whether a new
spdakmrceissimgeix8iéd (a step S41). 15 [0096] Wen no

speaker is detected, the receive unit 31 checks the

joe@E] data of each conference partici pant except for

the current speaker (a step S42). After the inmage

dat a 0§irﬁ:%cfhé3Qﬁfe?ﬁﬁﬁga%xg@gﬁfg‘ﬁiﬂgﬁqhﬁ)gqultergxﬂﬁaﬁ§1%—a to 2-¢ is

current speaker'is c en t 0 1 mage data
t 1.nal a f.a_canf.erence rticipant,) is.,no
e bR, 8 PhBRer R fRsh M ARG AR iRy v (Fifer 1o FiIG.
ljrage data of .the ternjnal 6-3 is copied to the
%%n‘glfye’i%ﬁa(%t&%ﬁfsiﬂ%“?@ogﬂlt\ﬂﬁen the i mage data of
the termnal 6-a is an intra frane, the 25 inmge data
4lhas been copied to the nenory 13 for the term nal

6-a 25 is cleared (a step $43), and the new i mage
dat a iNexppirreferrong hiw nenfilowchart in FIG. 7, the processing for

switching of a speaker by the multi-point conference device 1 of the
present embodiment will be described in detail.
[0095]

First, the medium processing unit 15 constantly checks whether
a new speaker is detected {a step S41).

[0096]

When no speaker is detected, the receive umit 31 checks the
image data of each conference participant except for the current
speaker (a step S42). After the image data of each conference
participant except for the current speaker is checked and when the
image data of the terminal 6-a (a conference participant) is not an intra
frame (it means it is an inter frame), the image data of the terminal 6-a
is copied to the memory 13 (a step S44).

[0097]
When the image data of the terminal 6-a is an intra frame, the

image data that has been copied to the memory 13 for the terminal 6-a
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13 (a step S44). [0098] Wien the termnal 6-a is
detected as a speaker (the step $S41), 5 the inmge
data of the termnal 6-a accunulated in the nmenory 13
is supplied to the decoder leia step $45). [0099]
The decoder 21 decodes the data using the inage codec
of the supplied image data (a step $S46). The | ast

L mge fra dec IS O tenporarily saved in the

P IransalR s Sakory e AES, Bpaa data IF GROUPATiH g memory
the time between the speaker detection and the saving

&f (& piepr 8fddence image in the reference i mage menory

22, the receive unit 31 checks the imge data from
{h@98pbeaker terminal 6-a (a step S48). 15 Wien the

i mage data of the termnal 6-ais an intra frame, the

suppl yWigmwfththeridiage slat as afetkbeed @fsmh NAledker et BEep S41),
decoder 21 is stopped, and the inmage data of the

F18s Tl e Qrada | S SHEPIdrefink® &NE o TR VIR Ph Of e%ﬁian%fem%ry 13 is

unit 15, conpleting the processing for swtching

%‘?ﬁlﬂﬁga-t@&é 8%9@11%9/\??2%@%4 gg%sadat a of the termnal

not ‘an rntr ns it is an inter
Eﬁ&%ﬁ the receive unit 31 supplies the i mage data

termnal 6-a to the decoder 21 (a step $49),
and the decoder 21 starts decoding it using the inmge
codec bRetdreadaagd l ddeeo deppheedata uzbng Hbedoweger cedec of the
according to the inmage frame tenporarily saved in the
oepplief eneage damgéa nerpr $422. (aTBtelasB5inage frame decoded is

temporarily saved in the reference image memory 22 (a step S47).

[0100]

During the time between the speaker detection and the saving of
the reference image in the reference image memory 22, the receive unit
31 checks the image data from the speaker terminal 6-a (a step S48).
When the image data of the terminal 6-a is an intra frame, the
supplying of the image data of the terminal 6-a to the decoder 21 is
stopped, and the image data of the terminal 6-a is supplied to the
medium processing unit 15, completing the processing for switching of
a speaker.

[0101]

When the image data of the terminal 6-a is not an intra frame (it
means it is an inter frame), the receive unit 31 supplies the image data
of the terminal 6-a to the decoder 21 (a step S49), and the decoder 21
starts decoding it using the image codec of the image data. supplied to

the decoder 21 according to the image frame temporarily saved in the




10

15

20

25

[0102] The decoded inage data is supplied to the
encoder 23 and it is re-encoded using the inage
codecs of the non-speaker conference 5 termnals (a
step S51). [0103] When the encddder 23 re-encodes the
decoded image data, it encodes the first frane as an
intra franme and subsequent franes as inter franes.
The re-encoded i mage % ta is copied to the nmedium 10
PriGERRSY AR AGs FLePs0 5 g élat &iFPs22)- [0104] The nedi um
rocessing unit 15 copies the audio data of the

Zf ence participants fromthe receive unit 31
decodes it, re-encodes it using audio codecs of the
non- spEhk alecoalddeimnage tetaninauppliod td5tha xasoder Zheand it is
audi o data m xed using the codec of each conference
tekicbakdanditpethe- ﬁ!ﬂﬁg@e@o'dréege o%akRe ahB nCOPE A Tonference
the transmssion unit 32. The transm ssion unit 32

2=Y3 'qﬁgg and audio data received fromthe
ﬁg H%ﬁ?%g%gﬁg ing unit 15 into formats in which they
ﬁ?g%ge transmtted over the IP network 4 and the 3G

e rk 5, 20 and transmts themto the non-speaker

confenﬁwce Egrninals, nanely SIP terminals 2-ato 2-c .
and t hWhedr fhRarcacedpr and BEencadssephasdycodedpmpepsdata, it
descri bed above, in the present enbodi nent, a
eigadepthafirst dndmecerc anciarirbdrareal ambdubetqeent firnes as inter
SIP terminals and the 3G 25 termnals by the
frahtds- poi iMtheconf-emendeddemmgge 1 daapalibe cafpidd to the medium
i nterconnecting the heterogeneous network of the IP

MRS oMRE kn A uaid 15h&he step S12).
[0104]

The medium processing unit 15 copies the audio data of the
conference participants from the receive unit 31, decodes it, re-encodes
it using audio codecs of the non-speaker conference terminals, and
mixes it. The audio data mixed using the codec of each conference
terminal and the re-encoded image data are copied to the transmission
unit 32. The transmission unit 32 converts the image and audio data

received from the medinm processing unit 15 into formats in which

they can be transmitted over the IP network 4 and the 3G network 5,

and transmits them to the non-speaker conference terminals, namely

SIP terminals 2-a to 2-c and the terminals 6-b and 6-c (a step S53).

[0105]

As described above, in the present embodiment, a multi-point
conference can be realized between the SIP terminals and the 3G

terminals by the multi-point conference device 1 capable of
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3G network 5. [0106] In the present enbodi nent, the 3G
network is connected to the 5 IP netwirk as a

di fferent kind of network, however, an | SDN network,

I nternet service provider net whf k (ISP network), or a
public swtched telephone network (PSTN) nay be used.
[0107] Further, in the present enbodi nent, the intra
frame transm ssion 10 request is not nade innediatelX
HHCEFORNEpd ARG Setriogeneq shpsieverk oftthenhl neiwagkes and the
so as in the second enbodi nent. For instance, the
phtpatwerlae transni ssion request may be made by
having the nulti-point conference device transmt a
[0 démFast Updat e command defined by the [1TUT
recommendation H 245 in the case of a 3G network

term ngl théSpiddt@d8lethboahmehe PRe MGefethdik 9% N nnected to the

obj ects, features and aspects of the present

gﬁ\ﬁee@w&'ﬁ w1 d?ﬁgg%ﬁggﬁ?rﬁheiﬂﬂomeh%%évr an IS Ntnetwork,

scl osure and t i cations nmhy be dohe w thou

B Mkl b iR S e B St s aRBbacr o Pubtic Bwitehed

h%remﬁth. Al so i% shoul d be noted that any conbi nation
rlepheng; neMoxdd(P Ak omay be vsgdel ements, matters

and/or itens may fall under the nodifications

Hildtdnenti oned. 28 CLAIMS: 1. A nulti-point

conference systemconprising a plurality of termnals

and a utthier pon nhegortfsenereeb déithegt cdnestiradirameatransmission
plurality

request is not made immediately after a speaker is detected, however, it
may be done so as in the second embodiment. For instance, the intra
frame transmission request may be made by having the multi-point
conference device transmit a videoFastUpdate command defined by the
ITU-T recommendation H.245 in the case of a 3G network terminal.
[0108]

It should be noted that other objects, features and aspects of the
present invention will become apparent in the entire disclosure and that
modifications may be done without departing the gist and scope of the
present invention as disclosed herein and claimed as appended
herewith.

Also it should be noted that any combination of the disclosed

and/or claimed elements, matters and/or items may fall under the

modifications aforementioned.
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of termnals and transmtting/receiving imge and
audio to performa conference; wherein 5 said
mul ti-point conference device conprises a medi um
processing unit for detecting %Sspeaker a menory unit
for holding an image froma termnal participating in
a conference; and an i nage processing unit for
?ﬁgg ing an image of a speaker and 10 for re-encoding
oded i mage, when said nedi um processing unit
detects a speaker; said i nage processing unit
{r ansnft tIAY iapo indt e Hfenpmc @s sHpte th megefnising ae pHerality of
time of speaker sw tching, when said nmedium
trrociesds rapdiai mudeit-poist aonfesdkae d2vicdheommlettedabni plurality
conference systemas defined in claiml, wherein said

bﬂ’&@@nﬁﬁ@l-‘se%%ﬂnﬂra%@hﬂltﬁ(ﬁ@fé@tﬁ%n? Hﬁ@g&edrndiwdlé% perform a
decodi ng an i mage of a speaker d insaid nenory

H@hhn%ﬁ%@duﬂﬂn%?ﬁ result of speaker detection by said
medi um 5  processing unit; a reference inage nmenory

O o e R BadE SR TR oS iy 0 mediom

gfaker held in said nenory unit; and an encoder unit
C?%‘%%é%HFﬁﬁré%“Fﬁﬂﬁé %Epﬁﬁhéﬁ on decoding 10 by

sai d decoder unit an inmage received after a speaker is

det ect@ed me@orFaseditonfer r dioddémg e amagmalgel dffemsaad terminal
reference image nenory unit; wherein at |east the
ﬁam$¢qﬁmﬁn;imﬁit@eﬂhﬂage;ahda speaker received after

a speaker is detected is encoded as an intra frane.

an image processing unit for decoding an image of a speaker and
for re-encoding the decoded image, when said medium processing unit
detects a speaker;

said image processing unit transmitting an intra frame as an
image frame at the time of speaker switching, when said medium
processing unit detects a speaker.

2. The multi-point conference system as defined in claim 1,
wherein said image processing unit comprises:

a decoder unit for decoding an image of a speaker held in said
memory unit based on the result of speaker detection by said medium
processing unit;

a reference image memory unit for holding a reference image
obtained on decoding by said decoder unit the last image of a speaker

held in said memory unit; and

an encoder unit for re-encoding an image obtained on decoding

by said decoder unit an image received after a speaker is detected,
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3. The multi-point conference systemas defined in
claiml1l, wherein said termnals and said nulti-point
conference device are capable_ of conmunicating with
each other via a connunicatioﬁ%’protocol equi pped with
no re-transm ssion procedure. 4. A nulti-point
conference device, comunicatively connected to a

lurality of. termnals, .c rising: nmedi um )
EPB%‘@Q& %deiﬁ?ﬁetmfeo}m@i%?éﬁqud& %a@pé%t%éFPC% 1HRARSY JPagneLy unit;
for holding an image froma termnal 5 participating
in a cHHEEPBhCH; 18RSt ndge firScdsameg afnithef dmagecodi ig speaker
an i mge of a speaker and for re-encoding the decoded
Feoegeedwhigar ahep estleakier dets cded deteadtio deddas an intra frame.
transm ssion unit for transmtting an intra frane
Be- encOHed myltigpiidti TRIFePERELSSYNG Nkt Fefamed MBYCclaim 1,
frame at the tine of speaker 10 switching when said
SR B PEAACSSHAGnATY tafift &GS Iﬁuﬁ@ﬁﬁ*ﬁ%rt' cd f@%ﬂ&agfevice are
processing unit, connected to a plurality of 'termnals

rovided | l.ti-pQi.nt conference device .

I@%‘Iﬁ?lﬁ[&l ntjf;{dag(r)r%gl |ﬁ1rlnmé6§%%eswslitfﬁg @& o Tde 8t nﬁoglmumcatlon
speaker; and a . ne rg unit for hoJding an inmage from
B ‘-tté’rcﬁilr?éllmaafﬂfii%ﬁ%a P AG RN S HFt BRRECdYES-d | mage 5
processi ng unit_ decodi ng/re-encoding an i mage of a
$peaket WPdi-PattteednT cwic cad spivek e¢ o mezm v catixpdy connected to
processing unit conprising: a decoder unit for
dgpdodilagy afi temmdeabf, @ mpeskeg: held in said nenory
unit according to a speaker detection result; 30 a
ref er enefedidRg@roes®iviguinit faar dRlcdidl adsg &fi@rence
i mage 10 obtai ned on decodi ng by said decoder unit the

;ﬁzt Ao Abrg SPRAKCEor SAGHidd SH difRRY Y i’ 2 terminal
participating in a conference;

an image processing unit for decoding an image of a speaker and
for re-encoding the decoded image, when the speaker is detected; and

a transmission unit for transmitting an intra frame re-encoded by
said image processing unit as an image frame at the time of speaker
switching when said medium processing unit detects a speaker.
5. An image processing unit, connected to a plurality of terminals
and provided in a multi-point conference device including a medium
processing unit for detecting a speaker; and a memory unit for holding
an image from a terminal participating in a conference, said image
processing unit decoding/re-encoding an image of a speaker upon
detection of a speaker, said image processing unit comprising:

a decoder unit for decoding an image of a speaker held in said

memory unit according to a speaker detection result;
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an encoder unit for re-encoding an inmge obtai ned on

decoding by said decoder unit an inmge received after

a speaker is detected, based gh a reference inage

held in said reference i mage ﬁ%hnry unit; 15 wherein

at least the first frame of the inmage of a speaker

recei ved after a speaker is detected is encoded as an

intra fra A nmul ti-point conference system

connect i T 56??? s‘l‘na}?eet \HE'J? oxNqunyt 48gohaldiBewar kefiepgpee image
is a different kind of a network fromthe first

pBtaiBel, o8 aderadisie hy coaigr des ader andbdhanhast dowasi nd a speaker
unit for detecting a speaker; 5 a nmenory unit for

bt tl my samdimagmrﬁzrwmmtaahdrm nal participating in a
conference; and an i mage processing unit for decodi ng

an i mege odfcod egPeiteforafe e fcddihg- RGO $9 digirerededecoding
i mage, when said medi um processing unit detects a

BPefRr id MR BnikO a ﬁa'lﬁag'éaggc@lrv%‘ﬁe%ﬂé}g au@ggakﬁr is detected,

transmts an intra frane as an |rrage rame

f In en dlun1process

biT B IORRREERSEUREY T INRE, S r ST HE PR i dory umi

gnnected to a plurality of termnals and provided in

¥ - poi nt conference device including a medi um

processing unit for detecting a speaker, said imge
proceéﬁlkésﬁﬁhﬁ13@@06@Mﬁgpfé%@nunmgﬁgﬂhmSpﬁahermﬁcan%d after a
speaker upon detection of a speaker, 31 5 said inmge
mnnd@gskn@emmmeddsnnmbdbdgasannhnbzykmmbt for storing

an image in accordance with a codec of a speaker
g.er m nalmastiapsB8ULdnRrcEPEAAt cHE LB CNnY aSBLS network and

medi um
a second network that is a different kind of a network from the first
network, said system comprising:

a medium processing unit for detecting a speaker;

a memory unit for holding an image from a terminal
participating in a conference; and

an image processing unit for decoding an image of a speaker and
for re-encoding the decoded image, when said medium processing unit
detects a speaker; wherein

said image processing unit transmits an intra frame as an image
frame at the time of speaker switching when said medium processing
unit detects a speaker.
7. An image processing unit, connected to a plurality of terminals
and provided in a multi-point conference device including a medium

processing unit for detecting a speaker, said image processing unit

decoding/re-encoding an image of a speaker upon detection of a speaker,
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processing unit; a decoder unit for decoding an inmage

of a speaker held in said 10 nenory unit; a reference

i mage nmenory unit for hoIdingdgkreference i mage

obt ai ned on decoding by said oder unit the | ast

I mage of a speaker saved in said nenory unit; and an

encoder unit for re-encoding an i mage obt ai ned on

de%pding 15 b¥ sai d decoder .unit an inmage received by

Y lBRBE RINCE &P il SRBMNEPING s det ect ed based on a
reference image held in said reference i mage nenory

uni t; WHBEBIOTYaunitefer stomingi patimageranofcqdrdaingggwitf a codec
a speaker received by said receive unit after a

gpaalkpraker detmenaldas sa avsotted fasp cak eir nd¢tactid@ biyaseid medium
and plural itens of image data transmtted by

pssdeRahg wagpnected to a heterogeneous network being
supported. 8. A nmethod of perform ng speaker switching

by a mylddcoRl NinitCRIY Qe doM Ghadechid) ggegkchﬂ g in said
processing unit for detecting a spedaker and an | nmage

r [ .unit for encoding the first inmage of a
@ggg@fh?gtdei ved by a receive unit after a speaker is

detected as an 5.intra frame, said _nulti-point .
conf erbCACHEiC dMaGe L MYTY hdnitndge heldingsperidsrenge image
transmtting an intra frame to non-speaker term nals
(blatraﬂnesipcmiqgf@midnna Rprifaddedeeo demuaitmthhddst nolagdi n§ a speaker
the steps of: 32 determ ning whether or not the inage
sfveal speakbmemoeywadtj sndn intra frane; 10 stopping
the processing of said image processing unit and

an encoder unit for re-encoding an image obtained on decoding
by said decoder unit an image received by a receive unit after a speaker
i1s detected based on a reference image held in said reference image
memory unit; wherein

at least the first frame of the image of a speaker received by
said receive unit after a speaker is detected is encoded as an intra
frame; and

plural items of image data transmitted by terminals connected to
a heterogeneous network being supported.
8. A method of performing speaker switching by a multi-point
conference device including a medium processing unit for detecting a
speaker and an image processing unit for encoding the first image of a
speaker received by a receive unit after a speaker is detected as an
intra frame, said multi-point conference device switching the image of

a speaker by transmitting an intra frame to non-speaker terminals

participating in a conference, said method including the steps of:
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transmtting an intra frame received froma speaker
when an intra frane is detected; and continuing the
processi ng of said inage procegfing unit when it is
determined that the i mge of satd speaker is not an
intra frane. 9. A nethod of perform ng speaker
swtching by a multi-point conference device,

connected to a plurality of termnals, conprisjng the .

st eps SFEBTWI%Q%WEFL}&%W Nt rther mpge torfa%§ﬁF§1§P6ﬁecew‘3d 1s an
request to a termnal 5 when said nulti-point

toHeréfite devi ce detects a speaker; and the terninal
receiving the intra frame transm ssion request from

sai d nsfloppipei nhecorbeeesiow defli seidandndganpno¢ddsiggamnit and
intra frane to said nmulti-point conference device.
itinshireinigoanofinper fleh Mg eSpeAker frowh t £NiPehldr avhen an intra

“multi-point conference device, wherein said

fihé iPAdEcENf fence device encodes the first image
of a speaker received by a receive unit after a

speakeg,, i e [ nt frame. transmts the .
intra ef:?llé\l?rguﬁgé ﬁg% p@?ggn%q{f;rgarﬁdné dBEHTICE SIS it when it
i n,a conferenc o control_.sw tching of speaker
PG miggdy tﬁﬁi'&dl%ﬁﬁrqfswg IMRAKSTisSIOF angindFpifFyme.
%he processing of said inmage processing unit and

r ansnitt M5408n afnmeaioFmime ofpeakgre aweitchuetei bpdabynwlti-point
receive unit when it is detected that the inage of a
spebkence edeviced bynsacikd ¢oenvplurblityniof iernaimalsf fcdmprising
frame; and 33 continuing the processing of said i nage
freosepsi o) unit when it is detected that the imge of

a speaker is not an intra frame; thereby a case

wher eitpaRsRiMiR¢ 14y Qitr£OF86R tPind PGS0t &quest to a terminal
when said multi-point conference device detects a speaker; and

the terminal receiving the intra frame transmission request from
said multi-point conference device and transmitting an intra frame to
said multi-point conference device.
10. A method of performing speaker switching by a multi-point
conference device, wherein said multi-point conference device encodes
the first image of a speaker received by a receive unit after a speaker is
detected as an intra frame, transmits the intra frame to non-speaker

terminals participating in a conference to control switching of speaker

images, said method comprising the steps of:

stopping the processing of said image processing unit and
transmitting an intra frame of a speaker received by a receive unit
when it is detected that the image of a speaker received by said receive

unit is an intra frame; and
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transmtted by plurality of term nals connected to a

het erogeneous 15 network being coped with. 11. A

nmet hod of perform ng speaker sw tching, conprising the

step of: detecting by a nultiiboint conf erence

device, a speaker froma plurality of termnals

connected to a heterogeneous network; 5 transmtting

by said multi-point conference device an intra  frane .
transrﬁ%%ﬁlﬁﬁll?gﬁbés?rqcc?sélli%ﬂﬁ Pl HB38E BHPCESSHhRENt when it
detection result; and outputting by a term nal that
Hadetesdefl vidat 4heiimage planspeakemnsnhesiaoninteyfesmean

intra frane to said nulti-point conference 10 device.

12. A thetrbbyg of cpee f whereim spesluenliswi b Ehtddednclowdimgge data
the steps of: detecting switching of a speaker by a.

thalnfs hripRIdNth e opfeheNGe o fdevimitn £19N08ahedtdd® @ a heterogeneous
plurality of termnals; and 5 re-encoding, after said

ﬁpﬁ@gﬁgbggﬁgﬁ%J?QTWQMLsaid mul ti-point conference

devi ce the i mage as an intra franme and
bsegye s as inter frapes when decodi ng and

P e nchd b e babfor il spbERES AHAF T cle e lne the step
dgtected and transmtting the inmage data to :
Mbn- speaker terminals; wherein 10 sai d non-speaker
term nal s-are capabl e of decoding an intra 34 frane
at t hedatpgiingf bypeamaltispp inthicngierkdiceAdamiad,- poiprtaker from a
conference device connected to a plurality of
plaralingl of texadindilngonnected to a heterogeneous network;

transmitting by said multi-point conference device an intra
frame transmission request to a terminal based on a speaker detection
result; and

outputting by a terminal that has recceived an intra frame
transmission request an intra frame to said multi-point conference
device.
12, A method of performing speaker switching including the steps
of:

detecting switching of a speaker by a multi-point conference
device connected to a plurality of terminals; and

re-encoding, after said speaker detection, by said multi-point
conference device the first image as an intra frame and subsequent
frames as inter frames when decoding and re-encoding image data
received after a speaker is detected and transmitting the image data to

non-speaker terminals; wherein

said non-speaker terminals are capable of decoding an intra
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a detector unit for detecting switching of a speaker;
a i mage processing unit for re-encoding, after said
speaker 5 detection, the first imge as an intra
frame and subsequent franes as?? inter frames when
decodi ng and re-encodi ng i mage data received after a
speaker is detected and for transmtting the inage

ata t on-speaker erm nals; wherein said

3W@%Bgéggr1?@rﬂ¥ﬁ8F§L8¥é“@3ﬁHHﬁe of decoding an intra
10 frape at. the tinme of switching of a speaker. 14. A
ki ti -porHtlteperiat eperiarenicee desige | eomaectedr doejaveplurality of
unit for receiving a packet fromtermnals
ommailcanegdipgconnect ed; a transmi ssion unit for
transmtting a transm ssion packet; 5 a cal

pr ocessidege dtdirtudidrfopead dtee tinpds wdch i R QFR s SpRak e
medi um processing unit for detecting a speaker; a

conf eraenﬁﬁagenbf@éeé_&%% iRt nﬂi}aqiengnég&iti.tél; g{ff@l 184 speaker

of conference participants; a nenory un

@&%E%lnat itﬂkggkﬂﬁgﬁnggé aasf ra%mn%t?‘r%ﬁrgﬁ%&ajtﬁﬁupgegggﬂt frames as

participating i'n a conféereéence C
term.nal ; and a jmage processing unit including a .
Wgﬁ’bé'éarmﬁf‘li"fnl?e% desodinhand FenfgeoteRBrynams datgpgeaiyed after a
encoder unit; wherein said conference control unit,
egpshsisvactestad spedider denewmtitong thesimegerdatasto dion-speaker
medi um processing unit, notifies said inmage processing
t3sminglsynvhenfinnoti fi cation to start processing for
speaker switching; said inmage processing unit, on
recei paidf nsal ¢haulidrf iteAhiRAlst AreStAphbRY OSLSEIWHihe an intra
speaker switching from said conference contro
frame at the time of switching of a speaker.
14. A multi-point conference device comprising:

a receive unit for receiving a packet from terminals
communicatively connected;

a transmission unit for transmitting a transmission packet;

a call processing unit for performing call processing;

a medium processing unit for detecting a speaker;

a conference control unit for managing the information of
conference participants;

a memory unit for accumulating image data from terminals
participating in a conference corresponding to each terminal; and

a image processing unit including a decoder unit, a reference
image memory unit, and an encoder unit; wherein

said conference control unit, responsive to a speaker detection

result from said medium processing unit, notifies said image processing
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35

unit, selects the accunul ation imge data targeted for
swtching from inage data fromterm nals accunul at ed
in said menory unit to copy the 20 sel ected i mage data
fromsaid nenory unit and the Hecoder unit decodes
the copied i mage data and accunul ates the |ast inage
decoded in said reference inage nenory unit as a

ref e; id i [ ' it receives
BRE P RGd HERH OinaF st asd HTOC eSS AT AHCP KM ualching;

receive unit, said imge data being supplied to said

25 decHér igHge Hesessing iUrbe odatracepinotf amid motéfication to
frame, said decoder unit performs decodi ng processing

atgor prngessong sévd spefadreenswiiotige dcemnshad econfersacel control
reference image nenory unit, said decoded inage data
beingsslecenchdedc bymaddido BNERELE ddVal tarldhRed ' RrepGod8dng from
i mge data being supplied to said nmedi um processi ng

URbbe BRaSHoEn %%?H&Rrg&&%ﬁhMeﬂniﬁ sm&(“?ﬁ‘el]hg?y unit to copy the

re-encoded i mage data to e transmtted to

- aker _teryy. pal o supply the resultin ata,to .

gg&ﬁ?@a@ﬁ#&si@rﬁgurﬁ%% asr%(lf?vﬂéerné?ﬁysginat t%‘h‘gsﬂqess‘?%cdjder unit
nit gagﬁetizes the image data fromsaid nmedium

gF%%% Sithg nied; dregg tahacsyaneiatsedhgdast dmage decoded
said 35 termnals. 15. The nulti-point conference
Hevriderefergare iam g n mempbny 1t asherefereasicdimagsi ve
unit checks inmage data received froma speaker
ter mi naliddimiagg poeessitg hetineeccspaakbe ided gctdaon faygeted for
sai d nedi um processing unit and saving of said

seltehengerbrngrid Reséivd i gfteaneemifte aa{afTBG@ngT%aE'ined to said
unit by said i mage processing unit; and wherein en

SRS RAR HHCA 45 mARL AL 8 Tt 3Rl LEGE Ui L
ps supplying said ifrage data to said decoder unit,
sai d iﬁ?gedgégaepeﬁﬂg performs decoding processing according to
said reference image accumulated in said reference image memory unit,
said decoded image data being re-encoded by said encoder unit, the
re-encoded image data being supplied to said medium processing unit;
said medium processing unit mixes the re-encoded image data to
be transmitted to non-speaker terminals to supply the resulting data to
said transmission unit; and wherein
said transmission unit packetizes the image data from said
medium processing unit to transmit the packetized data to said
terminals.
15. The multi-point conference device as defined in claim 14,

wherein said receive unit checks image data received from a speaker

terminal during the time between speaker detection by said medium

- processing unit and saving of said reference image in said reference




10

15

20

supplied to said nedium processing unit, thereby

processing for speaker sw tching being conpleted. 16.

A net hod of performng speaker%gmitching of a

conference device connected t¢'a plurality of

termnals including the steps of: storing inmge data

froma termnal participating in a conference in a

nenory unit; 5 ect i, a speaker; .decodin n | mage

P geap B deyeRntlr bF Seibuth Shpr Sea 45 RE APt padvhArern

said nmegory unjt and accunul ating the |ast inmge _
decode¥ hieq” gaid amagendatd paga iy yramet sasd geceive unit stops
ref erence i nage upon speaker detection; 10 deciding

wihep hdngosabtimagrgdatiata sadeidveddér amin spiebkemge data being
term nal after speaker detection is an intra frane;

segpHicdg tohesdidagredpim hasedsoimgsandit, ekREANSE HF®PO&sing for
accurmul ated in said-reference image nenory unit 1n

spsEk &f s&z'i‘fchiﬁg%eﬁin ncéﬁg%tted?ot indicating an intra
frame, re-encoding the decoded 15 i mage data wherein

e figst i t .Sali peaker termnal is
igl enc%dé%éiﬁﬂfhgﬁt&%%gﬁlggegﬁé?ﬁgw ki fcrildngs Ofn a conference
Lntra frane ncodi ng prgéess, ansmtting

i th - t
@%Y’&%%?%Wé%i?@dtq ﬁé&é?aﬁfm LETHYL i)éBREiJlﬁlér‘rhenéi“é’SOfi

participating in a _conference; and transmtting an
i ntra FPAHE ABEgey eyt y fiormsaitaropeakeartieimiting in2@ qanference
non-speaker terminals participating in a conference in
gasanefmariyeuBit; decision result indicating an intra
frame. 17. A nmethod of perform ng speaker sw tching,
conpriddtegting hispehkstep of decodi ng encoded inage
data received from
decoding an image data of a speaker targeted for switching stored in
said memory unit and accumulating the last image decoded in a
reference image memory unit as a reference image upon speaker
detection;

deciding whether or not image data rececived from a speaker
terminal after speaker detection is an intra frame;

decoding the image data based on said reference image
accumulated in said reference image memory unit in case of the
decision result not indicating an intra frame, re-encoding the decoded
image data wherein the first image data from said speaker terminal is
re-encoded at the time of speaker switching as an intra frame in the
re-encoding process, transmitting said re-encoded image data to
non-speaker terminals participating in a conference; and

transmitting an intra frame received from said speaker terminal

to non-speaker terminals participating in a conference in case of the
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term nal of a speaker which is targeted for sw tching

.at the tinme of speaker switching; and 5 a second step

of re-encodi ng said decoded i nage data; wherein the
first image data froma speaked’terninal at the tine
of speaker switching is encoded as an intra frame in
the re-encoding process of said second step; and an
intra frane is transnmtted to non-speaker termnals
flsciHen rasydt inglgating @gnintrafeamst the tine of
speaker switching. 18. A conference system conpri Ssing:
décodi Agmethad diopediveodinggs pedortesh itwhgeg dadbmprising:
transmtted by froma term nal of a speaker targeted
for swat ¢hisngsedp the dédodiafly SRRAKAT SMhiEhind @REiPed from
encodi ng nmeans for re-encoding said decoded i nmage

dedtmina VBer £1 dp Sled MGOHI 1Y ¢ de?&PC!;%@itEHﬁqeg“df'ts’&he time of
I at the ti 0

e
i mage data froma speaker ternina

gg?gkggggﬁhggpg?%n%§ an intra frame when re-encoding

and 10 an intra franme is transmtted
to non-speaker termnals partici [
o

conf er 8R¢E $IRB % R <drco Egk%iﬁgf\‘,é{]qgﬂﬁﬂ@rﬁage data; wherein

the first image data from a speaker terminal at the time of
speaker switching is encoded as an intra frame in the re-encoding
process of said second step; and

an intra frame is transmitted to non-speaker terminals
participating in a conference at the time of speaker switching.
18. A conference system comprising:

decoding means for decoding encoded image data transmitted by
from a terminal of a speaker targeted for switching at the time of
speaker switching; and

encoding means for re-encoding said decoded image data;
wherein

said encoding means encodes the first image data from a speaker
terminal at the time of speaker switching as an intra frame when
re-encoding said image data; and

an intra frame 1is transmitted to non-speaker terminals

participating in a conference at the time of spcaker switching.




