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EF i g 3. 

O Information showing start position Capable of 
processing data or not 

Flag for random access (Random access flag), 
e.g. Intra-frame (I-picture) in the Case of 
picture 

Flag showing access unit (Access flag), 
e.g. Frame in the case of picture, GOB unit 

A : Adaptation layer 
ES: Elementary stream 

PTS : Presentation time . stamp 

Header Data (Picture or sound for each frame) 
information -e-Se of data 

A ES 

Information showing start position capable of 
processing data or not 

• Information showing data reproducing time (PTS) 
Information showing data processing priority 
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F i g - 4 

OTS: Transport Stream(Transmission packet) 

TS 

COmmuniCaliOn CO?mmuniCation 
e. 

• Information ShoWing Start position Capable Of proceSSing 
pieceS Of data Or not 

• Identification number for ShoWing data Secuence (Secuence 
number) - 

• Time Concerned With tranSmiSSion of pieces of data 

O Handling time Stamp and marker bit 

CommuniCation 

Time Stamp Time Stamp for 
PTS or not (Additional) COmmunication 

header 
COmmunication 

Time Stamp PTS or not (Additional) 

CommuniCation 

Marker Bit Substituted by Marker Bit Of 
AL flag (Additional) / Communication 

an header 

COmmunication 

Marker Bit 
(It is interpreted that random access flag 
and acceSS flag are present in AL.) 

  

  

  

  

  

  

  

  



Patent Application Publication Aug. 30, 2007 Sheet 5 of 57 US 2007/02O1563 A1 

F i g - 5 ( a ) 

COmni 
Cation 
header 

F i g. 5 ( b ) 

  





CII q. 99 CQO 

US 2007/02O1563 A1 

UIO? qeuJOJ UT Uopst194x?requinu eou onbes 

( 0 ) © · = 

Patent Application Publication Aug. 30, 2007 Sheet 7 of 57 

    

  

  

  



Patent Application Publication Aug. 30, 2007 Sheet 8 of 57 US 2007/0201563 A1 

i g . 7 
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E i g .. 8 

X Broadcast program tranSmitting procedure 

{Broadcast type and Communication type including return channet X 
TranSmitting Side Receiving Side 

TranStfer of data Structure 
(LCN O) : (k 1) 

Are proCeSSing and 
reCeption poSSible? 
Start decoding of 

Transfgr. Of Corresponding data data which Can be 
(From each port) * (*2) decoded and say 

it. 

ACK/Reject 

{Broadcast type (with no return channel)) 
Transmitting Side Receiving Side 

Transfer of program 
information and data Structure 

(LCN O) : UDP(k3) 

Transfer of Corresponding data 
(From each port) : UDP 

(k1) Must be a System for detecting and retransmitting a packet 
OSS like TCP. 

(k2) RTP/RTCP or TCP/IP 
(-k3) Same data (picture or Sound) or control information (broadcast 

program or data Structure) is continuously repeatedly 
transmitted. A packet is detected and Sequence is kept at a 
receiving terminal in accordance Witha sequence number. (To be 
used in a local closed region. Traffic becomes too large.) 
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F i g . 1 O ( a ) 
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Control information 
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Main 
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SeCtion 
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to be reCuired AuXiliary 

OOking-listening 
SeCtion 
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ReCeiving terminat 
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F i g - 1 1 ( a ) 

CHierarchical image of ObjectX 
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Terminal Capability Set :=SEQUENCE 
{ 
SeOUenCeNumber SeCuenCeNumber, 

multipleXCapability MultipleXCapabilityOPTIONAL 
Capability Table SET SIZE (1.256) OR Capability 

Tablentry OPTIONAL, 
Capability DeSCriptOrS SET SIZE (1.256) OF Capability 

DeSCriptor OPTIONAL, 
mpeg4Capability MPEG4Capability OPTIONAL. 
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MPEGacapability 
SeGuen CeNumber 
Number Of ProCeSSObject 
{ 

MaXNUmber Of Video 

MaXNumber Of SOUndS 

MaXNumber Of MUX 
} 
reCOn figuration ALCapability 

MPEG4CapabilityAck 
SeCuen CeNumber 

MPEG4 Capability Reject 

SeCuen CeNumber 
Number Of PrOCeSSObject 

maXNumber Of Video 

maxNumber OfSOUndS 

MaxNumber of Mux 
reCOn figuration ALCapability 

::=SEQUENCE 

SeCuen CeNumber, 
SEQUENCE 

INTEGER (O.1O23), 

INTEGER (O.. 1023), 

INTEGER (O. 1023), 

BOOLEAN, 

::=SEQUENCE 

SeCuen CeNumber, 

::=SEQUENCE 

SeCuen CeNumber, 
SEQUENCE 

MaXNumber Of Video, 

MaXNumber Of Sounds 

maXNumber OfMUX, 

BOOLEAN, 
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greatecroupMux 
sequenceNumber 
Group MuXID 
lanportNumber 

} 
Create GroupMUX ACK 

SeCuen CeNumber 

Create Group MUXReject 

SeCuen CeNumber 
CauSe 
{ 

} 

::=SEQUENCE 
SeCuen CeNumber, 
INTEGER(O.1O23), 
LANPortNumber, 

::=SEQUENCE 

SeCuen CeNumber, 

::=SEQUENCE 

SeGuen CeNumber, 
CHOICE 
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EF i g . 1 3 ( b ) 

pestoryGroupMux ::=SEQUENCE 
SeCuen CeNumber SeCuen CeNumber, 
Group MUXID INTEGER (O. 1023), 

De St Ory Group MUX ACK ::=SEQUENCE 
{ . . 
SeGuen CeNumber SeCuen CeNumber, 

De St Ory Group MuXReje Cit ::=SEQUENCE 
{ 
SeCuen CeNumber SeCuen CeNumber, 
pause CHOICE 

8. 
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F i g . 1 3 ( C ) 

portNumberstructure ::=SEQUENCE 
SeCuen CeNumber SeCuence Number, 
an POrtNumber LANPOrtNumber, 
number Of LOgiCatNumber INTEGER(1.15), 
SEQUENCE SIZE (1.15) OF POrtStructureElement, 

} . 
PortstructureElement ::=SEQUENCE 

OgiCal POrtNumber LOgiCal POrtNumber, 

PortNumberstructureAck ::=SEQUENCE 
SeCuen CeNumber SequenceNumber, 

PortNumber StructureReject ::=SEQUENCE 
{ 
SeCuen CeNumber SeGuen CeNumber, 
pause CHOICE 

- 
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-Logical Channel signatting definitions(Original from H.245) 
-MPEG4 Object Create Operation (for ANPOrtNumber) 

OpenLogical Channel ::=SEQUENCE 
{ 

fowardLogical ChannelNumber LOgiCat Channel Number, 
foWardLogicatChannel ParameterS SEQUENCE 
{ 

DOrtNumber INTEGERCO.65535)OPTIONAL, 
data Type Datatype, 
multiplex ParameterS CHOICE 
{ 
h222 Ogical Channel ParameterS H222 Ogical ChannetParameterS, 
h223LOgical Channel ParameterS H223LOgiCatChannel Parameters, 
V76LOgical Channel ParameterS V76LOgical Channel ParameterS, 

h225OLOgical ChannetParameterS H225OLOgical ChannetParameters 
h223AnneXALOgical Channel ParameterS 
H223AnneXALOgiCatChannel Parameters 
MPEG4LOgical Channel Parameters MPEG4LOgical Chane Parameters, 
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Ef i g . 5 

MPEG4LOgi Cat ChannetParameterS ::=SEQUENCE 
{ 

-H.225 BASE INTEGER (O.65535), 
LAND OrtNumber INTEGER(O.255), Program ID 
Program Name OCTETSTRING(SIZE(128)), 

. . 
BroadcastChannelProgram ::=SEQUENCE 

SequenCeNumber SeGuenCeNumber, 
number Of ChannelNUmber INTEGER(O.. 1023), 

} SEQUENCE SIZE(1.1O23) OF MPEG4LOgical Channel Parameters 

prangelogica Channe Attribute ::=SEQUENCE 
SeCuen CeNumber SeGuen CeNumber 
tanportNumber LANPOrtNumber, 
Program ID INTEGER(O.255), 

hangelogicaciane AttributeAck ::=SEQUENCE 
SeCuen CeNumber SeCuenceNumber, 

grange oocacareAttituteRejeCt ::=SEQUENCE 
SequenCeNumber SeCuen CeNumber, 
ause CHOICE 
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-MPEG4 Object Class definition 
MPEG4 Object Class definition :=SEQUENCE 
{ 

SequenCeNumber SequenceNumber, 
-Program ID INTEGER(O.255), 
Number Of ObjectSLiSt. INTEGER(O.1O23), 
SEQUENCE SIZE (1.1O23) OF ObjectStructureElement 

ObjectStructureElement ::=SEQUENCE 
{ . 

SSRC INTEGER(O.16777215), 
LANPOrtNumber INTEGER(1O24.5OOO), 

O --forFRPT (Video & Sound) 
SCrambleFlag BOOLEAN, 

CGD Off Set INTEGER(O.255), 
MediaType INTEGER(O.255), 

MPEG4 Object CaSS definitionACK ::=SEQUENCE 
{ 

SeCuen CeNumber SeGuenceNumber, 

MPEG4 ObjeCt. CaSS definitionFReject ::=SEQUENCE 
SeCuen CeNumber SequenCeNumber, 
CauS 6 CHOICE 
{ 
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ALReconfiguration ::=CHOICE 
SeCuence Number SeCuenCeNumber, 
RandomACCeSSFlagMaxBit INTEGER(O...2), 
Presentation TimeStampSMaxBit. INTEGER(O.32), 
CGDPriority MaxBit INTEGER(O.8), 

--for Video and SOUnd 

ALReconfigurationAck ::=SEQUENCE 
Secuen CeNumber SeCuenceNumber, 

ALReconfigurationReject ::=SEQUENCE 
SeCuen CeNumber SeCuenceNumber, 
CaLS6 CHOICE 

{Relation between AL, ES, and RTPX 

s.S. 
- - - - - - - - - - - - a RTP Header Es 
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Setup Recue St ::= CHOICE 
{ 
SeCuen CeNumber SeGuen CeNumber, 
SSRC IMEGER(O.. 16777215) 232, 
LOgiCal Channel Number, INTEGER(1O24...5OOO), 
Setup item CHOICE 
{ 

eXe CUte Program Number INTEGER(O...255), 
data Number INTEGER(O...255), 
eXe Cute COmmand Number INTEGER(O...255), 

ioritycounter CHOICE 
flag BOOLEAN 
COUnter INTEGER (O...255), 
timer INTEGER(O...255), 

s 
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COntrol A definition ::= CHOICE 
{ 

sequenceNumber SeGU en CeNumber, 
AL CHOICE 
{ 

RandomACCeSSFlag USe BOOLEAN, 
Presentation TimeStampUSe BOOLEAN, 
CGDPriorityUSe BOOLEAN, 
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F i g 1 9 (a ) 

CaSSES header { 
u int. (4) header ID; 
unt (24) buffer Size ES; 
u in t ( 1) USeTi?ne Stamp S; 

8 v 8 A 

is s a w s 

(16) SecuenCeNumberMaxBit; 
uint ( d USeHeaderExtenSiOn; 

SC 

uint (1) a CC eSSUint Start Flag; 
uint (1) rand Om ACC eSSPO intPag; 
unt (1) OCR Set Flag; 
u int. (4) degradation Priority Max Bit; 

u int. (3) reSer Ved: 
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AL configuration ::=SEQUENCE 
{ - 

SeCuenceNumber SeCuenceNumber, 
defaultHeaderCOntfiguration BOOLEAN, 
header ID INTEGER(O.4), 

MPEG4ALPDUHeaderconti SEQUENCE 
aCCeSSUintStartFlag BOOLEAN, 
randomACCeSSPOintPag BOOLEAN, 
OCRSetFlag BOOLEAN, 
degradation Priority MaxBit. INTEGER(O.4), 
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COMPAREDTS (PTS) WITH PRESENTREPRODUCING TIME. 
WHEN DIS IS DELAYED PERFORMSKIPPING. 

- - - - - - - - - - - 

COMPAREPTS WITH PRESENT 
DISPLAY REPRODUCING TME. WHEN PTSS 

FORWARDED, PERFORM SEEPING. 

DECODER 
(H.263) 

ADJUST ENTAWA UE OF 
REPRODUCTION START TME. 

DECODER gif|REPRODUCING 
SAME REFERENCETME 
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DTS - PTS 
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PROCESSING ATRECEIVING TERMINAL UNDEROVERLOAD 
(COMMONTO DYNAMIC PICTURE AND SOUND) 
THREAD FOR PROCESSING SOUNDASYSTEM LEVELIS PREVIOUSLY SETT'S 
PROCESSING PRIORITY TO AVALUE HIGHER THANTHA OF THREAD FOR 
PROCESSING PICTURE. Step 101 

VALUE OFRESOLUTION OF 
SEM Ali to Eto 

"maxPriority". WITH RECEIVING-ERMINAL 
PERFORMANCE) ISTRANSMITTED 
AS CONTROL INFORMATION. 

DTS+mergin (O) NO 
< Present time 

CutoffPriority ++ 
YES 

CutOffPriority- a 
CutOfFPriority Step 

Step >-maxPriority 103 

Cut OffPriority= 
maxPriority CutOfFPriority=0 

Frame skipped=TRUE YES 
and frame type-P frame 

Frame priority + (CGDOffset) 
s CutOfFPriority 

SEP 104 YES Frame skipped-TRUE 
Frame skipped-FALSE 

DEVER DAATO DECODER. 
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F i g - 2 7 ( a ) 

4.031 4032 

Priority adding Priority deciding 
SeCtion SeCtion 

4101, 42O1 Picture-SOund encoder 

4102, 4202 Picture-SOund decoder 

Picture frame 
Or SOUnd frame 

Communication header Payload 
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F i g - 3 

RTP header 

H.263 pay Oad header 

H.263 bit Stream 

O MO de A: GOB, pi Cture boundary 
Presence or absence of mode or PB, start 
and end positions of bit Stream, and Core 
execution timing States of options of -s-info 
resolution, frame type, and H.263 I?lation 

DBQUANT TR(for B frame), hel 
TR(for P frame) FS Ea. Sesent 

O MO de B: MB boundary With Out PB 
Core information for Mode A 

Information for quantization value (GQUANT), GOB number 
absolute address of first MB in GOB, and movement vector 
(Horizontal and vertical directions) 

O MO de C: MB boundary With PB 

Information for Mode B 

DBQUANT, TR (for B frame), TR (for P frame) 

Relating of Communication payload 

Mode A + Layer No. + Related descrip 
Transmitting- tion Receiving 
Side terminal side 

Configuration information terminal 
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METHOD AND APPARATUS FOR PROCESSINGA 
DATASERIES INCLUDING PROCESSING 

PRIORITY DATA 

0001. This application is a continuation of U.S. patent 
application Ser. No. 10/626,271 filed Jul. 24, 2003 which is 
a divisional of U.S. patent application Ser. No. 09/194,008, 
filed Mar. 17, 1999, which is a U.S. National Phase Appli 
cation of PCT International Application PCT/JP98/01084, 
now U.S. Pat. No. 6,674,477, the contents of which are 
incorporated by reference. 

TECHNICAL FIELD 

0002 The present invention relates to audio-video trans 
mitter and audio-video receiver, data-processing apparatus 
and method, waveform-data-transmitting method and appa 
ratus and waveform-data-receiving method and apparatus, 
and video-transmitting method and apparatus and video 
receiving method and apparatus. 

BACKGROUND ART 

0003. There has been an apparatus which satisfies the 
sense of real existence that a counterpart is present in front 
of you and aims at realistic picture communication by 
extracting, for example, a person's picture out of the scenery 
picture of a space in which you are present and Superim 
posing the person's picture, a person's picture sent from the 
counterpart, and the picture of a virtual space to be displayed 
commonly with a previously-stored counterpart on each 
other and displaying them (Japanese Patent Publication No. 
4-24914). 
0004 Particularly, in the case of the prior art, inventions 
concerned with acceleration for performing picture synthe 
sis and a method for reducing memories are made (e.g. 
Official gazette of Japanese Patent Publication No. 5-46592: 
Picture synthesizer). 
0005 Though a communication system using picture 
synthesis for synthesizing two-dimensional static pictures or 
three-dimensional CG data has been proposed by the prior 
art, specific discussion on a method for realizing a system 
for simultaneously synthesizing a plurality of video (picture) 
and a plurality of audio and displaying them has not been 
performed from the following viewpoints. 
0006 That is, there has been a problem that no specific 
discussion has been performed from the following view 
points: 
0007 (A1) a method for transmitting (communicating 
and broadcasting) and controlling pictures and audio under 
the environment in which data and control information 
(information transmitted by a packet different from that of 
data to control the processing of terminal side) are indepen 
dently transmitted by using a plurality of logical transmis 
sion lines constructed by Software on one real transmission 
line or more; 
0008 (A2) a method for dynamically changing header 
information (corresponding to data control information of 
the present invention) to be added to data for a picture or 
audio to be transmitted; 
0009 (A3) a method for dynamically changing header 
information (corresponding to transmission control informa 
tion of the present invention) to be added for transmission; 
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0010 (A4) a method for transmitting information by 
dynamically multiplexing and separating a plurality of logi 
cal transmission lines; 

0011 (A5) a method for transmitting pictures and audio 
considering the read and rise periods of program or data; and 

0012 (A6) a method for transmitting pictures and audio 
considering Zapping. 

0013 However, the method for changing encoding sys 
tems and a method of discussing data in frames in accor 
dance with the frame type of a picture have been proposed 
So far as a method for dynamically adjusting the amount of 
data to be transmitted to a network (H. Jinzenji and T. Tajiri, 
A study of distributive-adaptive-type VOD system, D-81, 
System Society of Institute of Electronics, Information and 
Communication Engineers (IEICE) (1995)). 
0014) A dynamic throughput scalable algorithm capable 
of providing a high-quality video under a restricted process 
ing time is proposed as a method for adjusting throughput at 
the encoder side (T. Osako, Y. Yajima, H. Kodera, H. 
Watanabe, K. Shimamura: Encoding of software video using 
a dynamic throughput Scalable algorithm, Thesis Journal of 
IEICE, D-2, Vol. 80-D-2, No. 2, pp. 444-458 (1997)). 

0.015 Moreover, there is an MPEG1/MPEG2 system as 
an example of realizing synchronous reproduction of video 
and audio. 

0016 (B1) The conventional method for discussing a 
picture correspondingly to the frame type of the video has a 
problem that it is difficult to preponderantly reproduce an 
important scene cut synchronously with audio by handling a 
plurality of video streams or a plurality of audio streams and 
reflecting the intention of an editor because the grading of 
the information which can be handled is in a single stream. 

0017 (B2) Moreover, it must be possible that a decoder 
decodes every Supplied bit stream because it is a prerequisite 
that MPEG1/MPEG2 is realized by hardware. Therefore, it 
is a problem how to correspond to the case of exceeding the 
throughput of the decoder. 

0018 Moreover, to transmit video, there have been some 
systems including a system such as H.261 (ITU-T Recom 
mendation H. 261-Video codec for audio-visual services at 
px 64) and they have been mounted by hardware. Therefore, 
the case has not occurred that decoding is not completed 
within a designated time because of considering the upper 
limit of a necessary performance when designing hardware. 

0019. The above-designated time denotes a time required 
to transmit a bit stream obtained by coding a sheet of video. 
If decoding is not completed within the time, an extra time 
becomes a delay. If the delay is accumulated, the delay from 
the transmitting side to the receiving side increases and the 
system cannot be used as a video telephone. This state must 
be avoided. 

0020 Moreover, when decoding cannot be completed 
within a designated time because a communication coun 
terpart generates an out-of-spec bit stream, a problem occurs 
that a video cannot be transmitted. 

0021. The above problem occurs not only for a video but 
also for audio data. 
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0022. However, in recent years, because the network 
environment formed by personal computers (PCs) has been 
arranged as the result of spread of internet and ISDN, the 
transmission rate has been improved and it has been possible 
to transmit a video by using PCs and a network. Moreover, 
requests for transmission of video by users have been 
rapidly increased. Furthermore, a video can be completely 
decoded by software because CPU performances have been 
improved. 

0023. However, because the same software can be 
executed by personal computers different in structure Such 
as a CPU, bus width, or accelerator, it is difficult to previ 
ously consider the upper limit of a necessary performance 
and therefore, a problem occurs that a picture cannot be 
decoded within a designated time. 
0024 Moreover, when coded data for a video having a 
length exceeding the throughput of a receiver is transmitted, 
coding cannot be completed within a designated time. 
0.025 Problem (C1): Decreasing a delay by decoding a 
picture within a designated time. 
0026. When inputting a video as the waveform data of the 
present invention or outputting a video as the waveform data 
of the present invention as means for Solving the problem 1. 
a problem may be left that the substantial working efficiency 
of a transmission line is lowered because a part of a 
transmitted bit stream is not used. Moreover, there are some 
coding systems that generate a present decoded video in 
accordance with a last decoded picture (e.g. P. picture). 
However, because the last decoded picture is not completely 
restored by the means for solving the problem 1, there is a 
problem that deterioration of the picture quality influentially 
increases as time passes. 
0027 Problem (C2): In the case of the means for solving 
the problem 1, the substantial working efficiency of a 
transmission line is lowered. Moreover, picture-quality dete 
rioration is spread. 
0028. Furthermore, in the case of mounting by software, 
the frame rate of a picture is determined by the time required 
for one-time coding. Therefore, when the frame rate desig 
nated by a user exceeds the throughput of a computer, it is 
impossible to correspond to the designation. 

0029 Problem (C3): When the frame rate designated by 
a user exceeds the throughput of a computer, it is impossible 
to correspond to the designation. 

DISCLOSURE OF THE INVENTION 

0030. When considering the problems (A1) to (A6), it is 
an object of the present invention to provide an audio-video 
transmitter and audio-video receiver and data-processing 
apparatus and method in order to solve at least any one of the 
problems. 

0031 Moreover, when considering the problems (B1) 
and (B2), it is another object of the present invention to 
provide data-processing apparatus and method in order to 
solve at least one of the problems. 
0032. Furthermore, when considering the problems (C1) 
to (C3), it is still another object of the present invention to 
provide waveform-data-receiving method and apparatus and 
waveform-data-transmitting method and apparatus, and 
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Video-transmitting method and apparatus and video-receiv 
ing method and apparatus in order to solve at least one of the 
problems. 

0033. The present invention is an audio-video transmit 
ting apparatus comprising transmitting means for transmit 
ting the content concerned with a transmitting method 
and/or the structure of data to be transmitted or an identifier 
showing the content as transmission format information 
through a transmission line same as that of the data to be 
transmitted or a transmission line different from the data 
transmission line; wherein 
said data to be transmitted is video data and/or audio data. 

0034. One aspect of the present invention is the audio 
Video transmitting apparatus, wherein said transmission 
format information is included in at least one of data control 
information added to said data to control said data, trans 
mission control information added to said data to transmit 
said data, and information for controlling the processing of 
the terminal side. 

0035) Another aspect of the present invention is the 
audio-video transmitting apparatus, wherein at least one of 
said data control information, transmission control informa 
tion, and information for controlling the processing of said 
terminal side is dynamically changed. 

0036 Still another aspect of the present invention is the 
audio-video transmitting apparatus, wherein said data is 
divided into a plurality of packets, and said data control 
information or said transmission control information is 
added not only to the head packet of said divided packets but 
also to a middle packet of them. 

0037 Yet another aspect of the present invention is the 
audio-video transmitting apparatus, wherein an identifier 
showing whether to use timing information concerned with 
said data as information showing the reproducing time of 
said data is included in said transmission format informa 
tion. 

0038 Still yet another aspect of the present invention is 
the audio-video transmitting apparatus, wherein said trans 
mission format information is the structural information of 
said data and a signal which is output from a receiving 
apparatus receiving the transmitted structural information of 
said data and which can be received is confirmed and 
thereafter, said transmitting means transmits corresponding 
data to said receiving apparatus. 

0039. A further aspect of the present invention is the 
audio-video transmitting apparatus, wherein said transmis 
sion format information include (1) an identifier for identi 
fying a program or data to be used by a receiving apparatus 
later and (2) at least one of a flag, counter, and timer as 
information for knowing the point of time in which said 
program or data is used or the term of validity for using said 
program or data. 

0040 Still a further aspect of the present invention is the 
audio-video transmitting apparatus, wherein said point of 
time in which said program or data is used is transmitted as 
transmission control information by using a transmission 
serial number for identifying a transmission sequence or as 
information to be transmitted by a packet different from that 
of data to control terminal-side processing. 
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0041) Still yet a further aspect of the present invention is 
the audio-video transmitting apparatus, wherein storing 
means for storing a plurality of contents concerned with said 
transmitting method and/or said structure of data to be 
transmitted and a plurality of its identifiers are included, and 
said identifier is included in at least one of said data control 
information, transmission control information, and informa 
tion for controlling terminal-side processing as said trans 
mission format information. 

0.042 Another aspect of the present invention is the 
audio-video transmitting apparatus, wherein storing means 
for storing a plurality of contents concerned with said 
transmitting method and/or said structure of data to be 
transmitted are included, and said contents are included in at 
least one of said data control information, transmission 
control information, and information for controlling termi 
nal-side processing as said transmission format information. 
0.043 Still another aspect of the present invention is the 
audio-video transmitting apparatus, wherein a default iden 
tifier showing whether to change the contents concerned 
with said transmitting method and/or structure of data to be 
transmitted is added. 

0044 Still yet another aspect of the present invention is 
the audio-video transmitting apparatus, wherein said iden 
tifier or said default identifier is added to a predetermined 
fixed-length region of information to be transmitted or said 
predetermined position. 
0045. A further aspect of the present invention is an 
audio-video receiving apparatus comprising: receiving 
means for receiving said transmission format information 
transmitted from the audio-video transmitting apparatus; 
and transmitted-information interpreting means for inter 
preting said received transmission-format information. 
0046) A still further aspect of the present invention is the 
audio-video receiving apparatus, wherein storing means for 
storing a plurality of contents concerned with said transmit 
ting method and/or said structure of data to be transmitted 
and a plurality of its identifiers are included, and the contents 
stored in said storing means are used to interpret said 
transmission format information. 

0047 A still yet further aspect of the present invention is 
an audio-video transmitting apparatus comprising: informa 
tion multiplexing means for controlling start and end of 
multiplexing the information for a plurality of logical trans 
mission lines for transmitting data and/or control informa 
tion is included; wherein, not only said data and/or control 
information multiplexed by said information multiplexing 
means but also control contents concerned with start and end 
of said multiplexing by said information multiplexing means 
are transmitted as multiplexing control information, and said 
data includes video data and/or audio data. 

0.048 Another aspect of the present invention is the 
audio-video transmitting apparatus wherein it is possible to 
select whether to transmit said multiplexing control infor 
mation by arranging said information without multiplexing 
it before said data and/or control information or transmit 
said multiplexing control information through a transmis 
sion line different from the transmission line for transmitting 
said data and/or control information. 

0049. Yet another aspect of the present invention is an 
audio-video receiving apparatus comprising: main looking 
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listening means for looking at and listening to a broadcast 
program; and auxiliary looking-listening means for cycli 
cally detecting the state of a broadcast program other than 
the broadcast program looked and listened through said 
main looking-listening means; wherein said detection is 
performed so that a program and/or data necessary when 
said broadcast program looked and listened through said 
main looking-listening means is Switched to other broadcast 
program can be smoothly processed, and said data includes 
Video data and/or audio data. 

0050 Still yet another aspect of the present invention is 
the audio-video transmitting apparatus, wherein priority 
values can be changed in accordance with the situation by 
transmitting the offset value of information showing the 
priority for processing of said data. 
0051 A further aspect of the present invention is an 
audio-video receiving apparatus comprising: receiving 
means for receiving encoded information to which the 
information concerned with the priority for processing under 
an overload state is previously added; and priority deciding 
means for deciding a threshold serving as a criterion for 
selecting whether to process an object in said information 
received by said receiving means; wherein 
0052 the timing for outputting said received information 

is compared with the elapsed time after start of processing 
or the timing for decoding said received information is 
compared with the elapsed time after start of processing to 
change said threshold in accordance with the comparison 
result, and video data and/or audio data are or is included as 
said encoding object. 
0053 A still further aspect of the present invention is the 
audio-video transmitting apparatus, wherein retransmission 
request-priority deciding means for deciding a threshold 
serving as a criterion for selecting whether to request 
retransmission of Some of said information not received 
because it is lost under transmission when it is necessary to 
retransmit said information is included, and 

0054 said decided threshold is decided in accordance 
with at least one of the priority controlled by said priority 
deciding means, retransmission frequency, lost factor of 
information, insertion interval between in-frame-encoded 
frames, and grading of priority. 
0055. A yet further aspect of the present invention is an 
audio-video transmitting apparatus comprising: retransmis 
Sion-priority deciding means for deciding a threshold serv 
ing as a criterion for selecting whether to request retrans 
mission of some of said information not received because it 
is lost under transmission when retransmission of said 
unreceived information is requested is included, wherein 
said decided threshold is decided in accordance with at least 
one of the priority controlled by the priority deciding means 
of said audio-video receiving apparatus, retransmission fre 
quency, lost factor of information, insertion interval between 
in-frame-encoded frames, and grading of priority. 
0056. A still yet further aspect of the present invention is 
an audio-video transmitting apparatus for transmitting said 
encoded information by using the priority added to said 
encoded information and thereby thinning it when (1) an 
actual transfer rate exceeds the target transfer rate of infor 
mation for a video or audio or (2) it is decided that writing 
of said encoded information into a transmitting buffer is 
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delayed as the result of comparing the elapsed time after 
start of transmission with a period to be decoded or output 
added to said encoded information. 

0057 Another aspect of the present invention is a data 
processing apparatus comprising: receiving means for 
receiving a data series including (1) time-series data for 
audio or video, (2) an inter-time-series-data priority showing 
the priority of the processing between said time-series-data 
values, and (3) a plurality of in-time-series-data priorities for 
dividing said time-series data value to show the processing 
priority between divided data values; and data processing 
means for performing processing by using said inter-time 
series-data priority and said in-time-series-data priority 
together when pluralities of said time-series-data values are 
simultaneously present. 

0.058 Still another aspect of the present invention is a 
data processing apparatus comprising: receiving means for 
receiving a data series including (1) time-series data for 
audio or video, (2) an inter-time-series-data priority showing 
the priority of the processing between said time-series-data 
values, and (3) a plurality of in-time-series-data priorities for 
dividing said time-series data value to show the processing 
priority between divided data values; and data processing 
means for distributing throughput to each of said time 
series-data values in accordance with said inter-time-series 
data priority and moreover, adaptively deteriorating the 
processing quality of the divided data in said time-series 
data in accordance with said in-time-series-data priority so 
that each of said time-series-data values is kept within said 
distributed throughput. 

0059 Yet another aspect of the present invention is a data 
processing apparatus characterized by, when an in-time 
series-data priority for a video is added every frame of said 
video and said video for each frame is divided into a 
plurality of packets, adding said in-time-series-data priority 
only to the header portion of a packet for transmitting the 
head portion of a frame of said video accessible as inde 
pendent information. 

0060 Still yet another aspect of the present invention is 
the data processing apparatus, wherein said in-time-series 
data priority is described in the header of a packet to perform 
priority processing. 

0061 A further aspect of the present invention is the data 
processing apparatus, wherein the range of a value capable 
of expressing said in-time-series-data priority is made vari 
able to perform priority processing. 

0062) A still further aspect of the present invention is a 
data processing method comprising the steps of inputting a 
data series including time-series data for audio or video and 
an inter-time-series-data priority showing the processing 
priority between said time-series data values; and 

0063 processing priorities by using said inter-time-se 
ries-data priority as the value of a relative or absolute 
priority. 

0064. A yet further aspect of the present invention is a 
data processing method comprising the steps of classifying 
time-series data values for audio or video; inputting a data 
series including said time-series data and a plurality of 
in-time-series-data priorities showing the processing priority 
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between said classified data values; and processing priorities 
by using said in-time-series-data priority as the value of a 
relative or absolute priority. 
0065. Moreover, the present invention is characterized 
by: 
0066 inputting, for example, a video as waveform data in 
accordance with the waveform-data-transmitting method; or 
0067 outputting, for example, a video as waveform data 
in accordance with the waveform-data-receiving. 
0068 Moreover, the present invention is characterized 
by: 

0069 (d) outputting the execution time of each group 
obtained through estimation in accordance with the wave 
form-data-receiving method; or 
0070 (d) inputting a data string constituted with the 
execution time of each group; and 
0071 (e) computing the execution frequency of each 
group for completing decoding within a time required to 
transmit a code length determined by the designation of a 
rate controller or the like in accordance with each execution 
time of the receiving means in accordance with the wave 
data-transmitting method. 

0072 Furthermore, the present invention is characterized 
by: 

0073 (d) estimating the execution time of each group in 
accordance with the processing time required to encode a 
Video and each execution frequency output by counting 
means; and 
0074 (e) estimating the processing time required to 
encode a video by using the above execution time and 
computing the execution frequency of each group in which 
the processing time does not exceed a time usable to process 
one sheet of picture determined by a frame rate given as the 
designation of a user in accordance with the waveform-data 
transmitting method. 
0075. The present invention has the above structure to 
obtain the execution frequency of indispensable processing 
and that of dispensable processing, transmit the execution 
frequencies to the receiving side, and estimate the time 
required for each processing in accordance with the execu 
tion frequencies and the decoding time. 
0076 By reducing each execution frequency of dispens 
able processing so that the time required for decoding 
becomes shorter than a designated time in accordance with 
the estimated time of each processing, it is possible to 
control the decoding time to the designated time or shorter 
and keep a delay Small. 
0077 Moreover, it is possible to set the decoding execu 
tion time to a value equal to or less than a designated time 
by transmitting the execution time of indispensable process 
ing and that of dispensable processing estimated by the 
receiving side to the transmitting side and determining each 
execution frequency at the transmitting side in accordance 
with each execution time. 

0078 Moreover, it is possible to set the encoding esti 
mation time to a value equal to or less than a user designated 
time by estimating the execution time of indispensable 
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processing and that of dispensable processing and determin 
ing each execution frequency in accordance with each 
execution time and the user designated time determined by 
a frame rate designated by a user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0079 FIG. 1 is a schematic block diagram of the audio 
video transceiver of an embodiment of the present invention; 
0080 FIG. 2 is an illustration showing a reception control 
section and a separating section; 
0081 FIG. 3 is an illustration showing a method for 
transmitting and controlling video and audio by using a 
plurality of logical transmission lines; 
0082 FIG. 4 is an illustration showing a method for 
dynamically changing header information added to the data 
for a video or audio to be transmitted; 
0083 FIGS. 5(a) and 5(b) are illustrations showing a 
method for adding AL information; 
0084 FIGS. 6(a) to 6(d) are illustrations showing 
examples of a method for adding AL information; 
0085 FIG. 7 is an illustration showing a method for 
transmitting information by dynamically multiplexing and 
separating a plurality of logical transmission lines; 
0.086 FIG. 8 is an illustration showing a procedure for 
transmitting a broadcasting program; 
0087 FIG. 9(a) is an illustration showing a method for 
transmitting a video or audio considering the read and rise 
time of program or data when the program or data is present 
at a receiving terminal; 
0088 FIG. 9(b) is an illustration showing a method for 
transmitting a video or audio considering the read and rise 
time of program or data when the program or data is 
transmitted; 
0089 FIG. 10(a) is an illustration showing a method for 
corresponding to Zapping: 

0090 FIG. 10(b) is an illustration showing a method for 
corresponding to Zapping: 

0.091 FIG. 11(a) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0092 FIG. 11(b) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 

0093 FIG. 12 is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0094 FIG. 13(a) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0.095 FIG. 13(b) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 

0.096 FIG. 13(c) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
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0097 FIG. 14 is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0098 FIG. 15 is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0099 FIG. 16(a) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0.100 FIG. 16(b) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0101 FIG. 17 is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0102 FIG. 18 is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0.103 FIG. 19(a) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0.104 FIG. 19(b) is an illustration showing a specific 
example of the protocol to be actually transferred between 
terminals; 
0105 FIGS. 20(a) to 20(c) are block diagrams of dem 
onstration systems of CGD of the present invention; 
0106 FIG. 21 is an illustration showing a method for 
adding a priority under overload at an encoder; 
0.107 FIG. 22 is an illustration describing a method for 
deciding a priority at a receiving terminal under overload; 
0.108 FIG. 23 is an illustration showing temporal change 
of priorities: 

0.109 FIG. 24 is an illustration showing stream priority 
and object priority; 

0110 FIG. 25 is a schematic block diagram of a video 
encoder and a video decoder of an embodiment of the 
present invention; 
0.111 FIG. 26 is a schematic block diagram of an audio 
encoder and an audio decoder of an embodiment of the 
present invention; 
0112 FIGS. 27(a) and 27(b) are illustrations showing a 
priority adding section and a priority deciding section for 
controlling the priority of processing under overload; 

0113 FIGS. 28(a) to 28(c) are illustrations showing the 
grading for adding a priority; 

0114 FIG. 29 is an illustration showing a method for 
assigning a priority to multi-resolution video data; 
0115 FIG. 30 is an illustration showing a method for 
constituting a communication payload; 

0116 FIG. 31 is an illustration showing a method for 
making data correspond to a communication payload; 

0.117 FIG. 32 is an illustration showing the relation 
between object priority, stream priority, and communication 
packet priority; 
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0118 FIG. 33 is a block diagram of a transmitter of the 
first embodiment of the present invention; 
0119 FIG. 34 is an illustration of the first embodiment; 
0120 FIG. 35 is a block diagram of the receiver of the 
third embodiment of the present invention: 
0121 FIG. 36 is a block diagram of the receiver of the 
fifth embodiment of the present invention; 
0122 FIG. 37 is an illustration of the fifth embodiment: 
0123 FIG.38 is a block diagram of the transmitter of the 
sixth embodiment of the present invention; 
0124 FIG. 39 is a block diagram of the transmitter of the 
eighth embodiment of the present invention: 
0125 FIG. 40 is a flowchart of the transmission method 
of the second embodiment of the present invention; 
0126 FIG. 41 is a flowchart of the reception method of 
the fourth embodiment of the present invention: 
0127 FIG. 42 is a flowchart of the transmission method 
of the seventh embodiment of the present invention; 
0128 FIG. 43 is a flowchart of the transmission method 
of the ninth embodiment of the present invention; 
0129 FIG. 44 is a block diagram showing an audio-video 
transmitter of the present invention; 
0130 FIG. 45 is a block diagram showing an audio-video 
receiver of the present invention; 
0131 FIG. 46 is an illustration for explaining priority 
adding means for adding a priority to a video and audio of 
an audio-video transmitter of the present invention; and 
0132 FIG. 47 is an illustration for explaining priority 
deciding means for deciding whether to perform decoding 
by interpreting the priority added to a video and audio of an 
audio-video receiver of the present invention. 

DESCRIPTION OF SYMBOLS 

0.133 11 Reception control section 
0134 12 Separating section 
0135 13 Transmitting section 

0.136) 14 Video extending section (Picture extending sec 
tion) 

0137) 15 Video-extension control section (Picture-exten 
sion control section) 

0138 16 Video synthesizing section (Picture synthesiz 
ing section) 

0139) 17 Output section 

0140 18 Terminal control section 
0141 4011 Transmission control section 
0142. 4012 Video encoding section (Picture encoding 
section) 

0143 4013 Reception control section 
0144. 4014 Video decoding section (Picture decoding 
section) 
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0145 4015 Video synthesizing section (Picture synthe 
sizing section) 

0146) 
0147) 
0148 
0149) 
O150 
0151. 303 Video decoder(i.e. Dynamic-picture or Mov 
ing picture decoder) 

0152) 
O153) 
0154) 
O155) 
0156) 
O157) 
0158 
0159) 
0.160 The entire disclosure of U.S. patent application Ser. 
No. 09/194,008, filed Mar. 17, 1999, is expressly incorpo 
rated by reference herein. 

4016 Output section 
4101 Video encoder (Picture encoder) 
4102 Video decoder (Picture decoder) 
301 Receiving means 
302 Estimating means 

304 Frequency reducing means 
306 Output terminal 
307 Input terminal 
3031 Variable decoding means 
3032 Inverse orthogonal transforming means 
3033 Switching unit 
3034 Movement compensating means 
3035 Execution-time measuring means 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0.161 Embodiments of the present invention are 
described below by referring to the accompanying drawings. 
0162 The embodiments described below mainly solve 
any one of the above problems (A1) to (A6). 
0.163 A "picture (or video) used for the present inven 
tion includes a static-picture and a moving-picture. More 
over, a purposed picture can be a two-dimensional picture 
like computer graphics (CG) or three-dimensional picture 
data constituted with a wire-frame model. 

0.164 FIG. 1 is a schematic block diagram of the audio 
video transceiver of an embodiment of the present invention. 
0.165. In FIG. 1, a reception control section 11 for receiv 
ing information and a transmitting section 13 for transmit 
ting information are information transmitting means such as 
a coaxial cable, CATV, LAN, and modem. Communication 
environment can be the environment in which a plurality of 
logical transmission lines can be used without considering 
multiplexing means such as internet or the environment in 
which multiplexing means must be considered Such as 
analog telephone or satellite broadcast. 
0166 Moreover, a system for bidirectionally transferring 
Video and audio between terminals such as a picture tele 
phone or teleconference system or a system for broadcasting 
broadcast-type video and audio through satellite broadcast, 
CATV, or internet are listed as terminal connection systems. 
The present invention takes such terminal connection sys 
tems into consideration. 

0.167 A separating section 12 shown in FIG. 1 is means 
for analyzing received information and separating data from 
control information. Specifically, the section 12 is means for 



US 2007/0201 S63 A1 

decomposing the header information for transmission added 
to data and data or decomposing the header for data control 
added to the data and the contents of the data. A picture 
extending section 14 is means for extending a received 
video. For example, a video to be extended can be the 
compressed picture of a standardized moving (dynamic) or 
static picture such as H.261, H.263, MPEG1/2, or JPEG or 
not. 

0168 The picture-extension control section 15 shown in 
FIG. 1 is means for monitoring the extended state of a video. 
For example, by monitoring the extended State of a picture, 
it is possible to empty-read a receiving buffer without 
extending the picture when the receiving buffer almost 
causes overflow and restart the extension of the picture after 
the picture is ready for extension. 
0169 Moreover, in FIG. 1, a picture synthesizing section 
16 is means for synthesizing a next ended picture. A picture 
synthesizing method can be defined by describing a picture 
and its structural information (display position and display 
time (moreover, a display period can be included)), a method 
for grouping pictures, a picture display layer (depth), an 
object ID (SSRC to be described later), and the relation 
between attributes of them with a script language such as 
JAVA, VRML, or MHEG. The script describing the synthe 
sizing method is input or output through a network or a local 
memory. 

0170 Moreover, an output section 17 is a display or 
printer for outputting a picture synthesized result. A terminal 
control section 18 is means for controlling each section. 
Furthermore, it is possible to use a structure for extending an 
audio instead of a picture (it is possible to constitute the 
structure by changing a picture extending section to an audio 
extending section, a picture extension control section to an 
audio extension control section, and a picture synthesizing 
section to an audio synthesizing section) or a structure for 
extending a picture and an audio and synthesizing and 
displaying them while keeping temporal Synchronization. 
0171 Furthermore, it is possible to transmit a picture and 
an audio by using a picture compressing section for com 
pressing a picture, a picture compression control section for 
controlling the picture compressing section, an audio com 
pressing section for compressing an audio, and an audio 
compression control section for controlling the audio com 
pressing section. 
0172 FIG. 2 is an illustration showing a reception control 
section and a separating section. 
0173 By constituting the reception control section 11 
shown in FIG. 1 with a data receiving section 101 for 
receiving data and a control information receiving section 
102 for receiving the control information for controlling data 
and the separating section 12 with a transmission format 
storing section 103 for storing a transmission structure (to be 
described later in detail) for interpreting transmission con 
tents and a transmission information interpreting section 104 
for interpreting transmission contents in accordance with the 
transmission structure stored in the transmission format 
storing section 103, it is possible to independently receive 
data and control information. Therefore, for example, it is 
easy to delete or move a received video or audio while 
receiving it. 
0174 As described above, it is possible for the commu 
nication environment purposed by the reception control 

Aug. 30, 2007 

section 11 to use a communication environment (internet 
profile) in which a plurality of logical transmission lines can 
be used without considering multiplexing means like inter 
net or a communication environment (Raw profile) in which 
multiplexing means must be considered like analog tele 
phone or satellite broadcast. However, a user premises a 
communication environment in which a plurality of logical 
transmission lines (logical channels) are prepared (for 
example, in the case of a communication environment in 
which TCP/IP can be used, the expression referred to as 
“communication port is generally used). 
0.175 Moreover, as shown in FIG. 2, it is assumed that 
the reception control section 11 receives one type of data 
transmission line or more and one type of control logical 
transmission line for controlling data to be transmitted or 
more. It is also possible to prepare a plurality of transmission 
lines for transmitting data and only one transmission line for 
controlling data. Moreover, it is possible to prepare a trans 
mission line for controlling data every data transmission like 
the RTP/RTCP also used for H.323. Furthermore, when 
considering the broadcast using UDP, it is possible to use a 
communication system using a single communication port 
(multicast address). 
0176 FIG. 3 is an illustration for explaining a method for 
transmitting and controlling video and audio by using a 
plurality of logical transmission lines. The data to be trans 
mitted is referred to as ES (Elementary Stream), which can 
be picture information for one frame or picture information 
in GOBs or macroblocks smaller than one frame in the case 
of a picture. 
0177. In the case of an audio, it is possible to use a fixed 
length decided by a user. Moreover, the data-control header 
information added to the data to be transmitted is referred to 
as AL (Adaptation Layer information). The information 
showing whether it is a start position capable of processing 
data, information showing data-reproducing time, and infor 
mation showing the priority of data processing are listed as 
the AL information. Data control information of the present 
invention corresponds to the AL information. Moreover, it is 
not always necessary for the ES and AL used for the present 
invention to coincide with the contents defined by MPEG1/ 
2. 

0.178 The information showing whether it is a start 
position capable of processing data specifically includes two 
types of information. First one is a flag for random access, 
that is, the information showing that it can be individually 
read and reproduced independently of preceding or follow 
ing data such as intra-frame (I picture) in the case of a 
picture. Second one is the information capable of defining an 
access flag as a flag for showing that it can be individually 
read, that is, the information showing that it is the head of 
pictures in GOBs or macroblocks in the case of a picture. 
Therefore, absence of an access flag shows the middle of 
data. Both random access flag and access flag are not always 
necessary as the information showing that it is a start 
position capable of processing data. 
0.179 There is a case in which no problem occurs even if 
both the flags are not added in the case of the real time 
communication Such as a teleconference system. However, 
to simply perform edition, a random access flag is necessary. 
It is also possible to decide whether a flag is necessary or 
which flag is necessary through a communication channel 
before transferring data. 
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0180. The information indicating a data reproducing time 
shows the information for time synchronization when a 
picture and an audio are reproduced, which is referred to as 
PTS (Presentation Time Stamp) in the case of MEPG1/2. 
Because time synchronization is not normally considered in 
the case of the real time communication Such as a telecon 
ference system, the information representing a reproducing 
time is not always necessary. The time interval between 
encoded frames may be necessary information. 

0181. By making the receiving side adjust a time interval, 
it is possible to prevent a large fluctuation of frame intervals. 
However, by making the receiving side adjust the reproduc 
ing interval, a delay may occur. Therefore, it may be decided 
that the time information showing the frame interval 
between encoded frames is unnecessary. 

0182 To decide whether the information showing a data 
reproducing time represents a PTS or frame interval, it is 
also possible to decide that the data reproducing time is not 
added to data before transmitting the data and communicate 
the decision to a receiving terminal through the communi 
cation channel and transmit the data together with decided 
data control information. 

0183 When the information showing the priority for 
processing data cannot be processed or transmitted due to 
the load of a receiving terminal or that of a network, it is 
possible to reduce the load of the receiving terminal or 
network by stopping the processing or transmission of the 
data. 

0184 The receiving terminal is able to process the data 
with the picture-extension control section 15 and the net 
work is able to process the data with a relay terminal or 
router. The priority can be expressed by a numerical value or 
a flag. Moreover, by transmitting the offset value of the 
information showing the data-processing priority as control 
information or data control information (AL information) 
together with data and adding the offset value to the priority 
previously assigned to a video or audio in the case of a 
sudden fluctuation of the load of a receiving terminal or 
network, it is possible to set a dynamic priority correspond 
ing to the operation state of a system. 

0185. Furthermore, by transmitting the information for 
identifying presence/absence of Scramble, presence/absence 
of copyright, and original or copy as control information 
together with a data identifier (SSRC) separately from data 
as control information, it is simplified to cancel the scramble 
at a relay node. 

0186 Moreover, the information showing the data pro 
cessing priority can be added every stream constituted with 
the aggregation of frames of a plurality of pictures or audios 
or every frame of video or audio. 

0187 Priority adding means for deciding the encoded 
information processing priority under overload in accor 
dance with the predetermined rules by the encoding method 
such as H.263 or G.723 and making the encoded information 
correspond to the decided priority is provided for a trans 
mitting terminal unit (see FIG. 46). 

0188 FIG. 46 is an illustration for explaining priority 
adding means 5201 for adding a priority to a picture and an 
audio. 
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0189 That is, as shown in FIG. 46, a priority is added to 
encoded-video data (to be processed by video encoding 
means 5202) and encoded-audio data (to be processed by 
audio encoding means 5203) in accordance with predeter 
mined rules. The rules for adding priorities are stored in 
priority adding rules 5204. The rules include rules for adding 
a priority higher than that of a P-frame (inter-frame encoded 
picture frame) to an I-frame (intra-frame encoded picture 
frame) and rules for adding a priority lower than that of an 
audio to a picture. Moreover, it is possible to change the 
rules in accordance with the designation of a user. 
0.190 Priority-adding objects are scene changes in the 
case of a picture or an audio block and audioless block in the 
case of a picture frame, stream, or audio designated by an 
editor or user. 

0191) To add a priority in picture or audio frames for 
defining the processing priority under overload, the follow 
ing methods are considered: a method for adding a priority 
to a communication header and a method for embedding a 
priority in the header of a bit stream in which a video or 
audio is encoded under encoding. The former makes it 
possible to obtain the information for priority without 
decoding it and the latter makes it possible to independently 
handle a single bit stream without depending on a system. 
0.192 When one picture frame (e.g. intra-frame encoded 
I-frame or inter-frame encoded P- or B-frame) is divided 
into a plurality of transmission packets, a priority is added 
only to a communication header for transmitting the head of 
a picture frame accessible as independent information in the 
case of a picture (when priorities are equal in the same 
picture frame, it is possible to assume that the priorities are 
not changed before the head of the next accessible picture 
frame appears). 
0193 Moreover, it is possible to realize configuration in 
accordance with control information by making the range of 
a value capable of expressing a priority variable (for 
example, expressing time information with 16 bits or 32 bits 
depending on the purpose). 
0194 Furthermore, in the case of a decoder, priority 
deciding means for deciding a processing method is pro 
vided for a receiving terminal unit in accordance with the 
priority under overload of received various encoded pieces 
of information (see FIG. 47). 
0.195 FIG. 47 is an illustration for interpreting priorities 
added to a picture and an audio and explaining priority 
deciding means 5301 for deciding whether to perform 
decoding. 

0196) That is, as shown in FIG. 47, the priorities include 
a priority added to each stream of each picture or audio and 
a priority added to each frame of a picture or audio. It is 
possible to use these priorities independently or by making 
a frame priority correspond to a stream priority. The priority 
deciding means 5301 decides a stream or frame to be 
decoded in accordance with these priorities. 
0.197 Decoding is performed by using two types of 
priorities for deciding a processing priority under overload 
at a terminal. 

0198 That is, a stream priority (inter-time-series priority) 
for defining a relative priority between bit streams such as a 
picture and audio and a frame priority (intra-time-series 
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priority) for defining a relative priority between decoding 
units such as picture frames in the same stream are defined 
(FIG. 24). 
0199 The former stream priority makes it possible to 
handle a plurality of videos or audios. The latter frame 
priority makes it possible to change scenes or add different 
priorities even to the same intra-frame encoded picture 
frames (I-frame) in accordance with the intention of an 
editor. 

0200. By making a stream priority correspond to a time 
assigned to an operating system (OS) for encoding or 
decoding a picture or audio or a processing priority and 
thereby controlling the stream priority, it is possible to 
control a processing time at an OS level. For example, in the 
case of Windows 95/NT of Microsoft Corporation, a priority 
can be defined at five OS levels. By realizing encoding or 
decoding means by Software in threads, it is possible to 
decide a priority at an OS level to be assigned to each thread 
in accordance with the stream priority of a purposed stream. 
0201 The frame priority and stream priority described 
above can be applied to a transmission medium or data 
recording medium. For example, by defining the priority of 
a packet to be transmitted as an access unit priority, it is 
possible to decide a priority concerned with packet trans 
mission or a priority for processing by a terminal under 
overload in accordance with the relation between frame 
priority and stream priority Such as the relation of Access 
Unit Priority=Stream Priority-Frame Priority. 
0202 Moreover, it is possible to decide a priority by 
using a floppy disk or optical disk as a data-recording 
medium. Furthermore, it is possible to decide a priority by 
using not only a recording medium but also an object 
capable of recording a program Such as an IC card or ROM 
cassette. Furthermore, it is possible to use a repeater for a 
picture or audio Such as a router or gateway for relaying 
data. 

0203 As a specific method for using a priority, when a 
receiving terminal is overloaded, priority deciding means for 
deciding the threshold of the priority of encoded information 
to be processed is set to a picture-extension control section 
or audio-extension control section and the time to be dis 
played (PTS) is compared with the elapsed time after start of 
processing or the time to be decoded (DTS) is compared 
with the time elapsed time after start of processing to change 
thresholds of the priority of encoded information to be 
processed in accordance with the comparison result (it is 
also possible to refer to the insertion interval of I-frame or 
the grading of a priority as the information for changing 
thresholds). 
0204. In the case of the example shown in FIG. 200a), a 
picture with the size of captured QCIF or CIF is encoded by 
an encoder (H.263) under encoding to output a time stamp 
(PTS) showing the time for decoding (DTS) or the time for 
displaying the picture, priority information showing pro 
cessing sequence under overload (CGD, Computational 
Graceful Degradation), frame type (SN), and sequence num 
ber together with encoded information. 
0205 Moreover, in the case of the example shown in 
FIG. 200b), an audio is also recorded through a microphone 
and encoded by an encoder (G.721) to output a time stamp 
(PTS) showing the time for decoding (DTS) or the time for 
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reproducing an audio, priority information (CGD), and 
sequence number (SN) together with encoded information. 
0206 Under decoding, as shown in FIG. 200c), a picture 
and an audio are Supplied to separate buffers to compare 
their respective DTS (decoding time) with the elapsed time 
after start of processing. When DTS is not delayed, the 
picture and the audio are Supplied to their corresponding 
decoders (H.263 and G.721). 
0207. The example in FIG. 21 describes a method for 
adding a priority by an encoder under overload. For a 
picture, high priorities of “0” and “1” are assigned to I-frame 
(intra-frame encoded picture frame) (the Smaller a numerical 
becomes, the lower a priority becomes). P-frame has a 
priority of '2' which is lower than that of I-frame. Because 
two levels of priorities are assigned to I-frame, it is possible 
to reproduce only I-frame having a priority of “0” when a 
terminal for decoding has a large load. Moreover, it is 
necessary to adjust the insertion interval of I-frame in 
accordance with a priority adding method. 
0208. The example in FIG. 22 shows an illustration 
showing a method for deciding a priority at a receiving 
terminal under overload. The priority of a frame to be 
disused is set to a value larger than a cutOffPriority. That is, 
every picture frame is assumed as an object to be processed. 
It is possible to previously know the maximum value of 
priorities added to picture frames by communicating it from 
the transmitting side to the receiving side (step 101). 
0209 When DTS is compared with the elapsed time after 
start of processing and resultantly, the elapsed time is larger 
than DTS (when decoding is not in time), the threshold of 
the priority of a picture or audio to be processed is decreased 
to thin out processings (step 102). However, when the 
elapsed time after start of processing is smaller than DTS 
(decoding is in time), the threshold of a priority is increased 
in order to increase the number of pictures or audio which 
can be processed (step 103). 
0210. If the image from one before is skipped by P-frame, 
no processing is performed. If not, a priority offset value is 
added to the priority of a picture frame (or audio frame) to 
compare the priority offset value with the threshold of the 
priority. When the offset value does not exceed the thresh 
old, data to be decoded is supplied to a decoder (step 104). 
0211 A priority offset allows the usage of previously 
checking the performance of a machine and communicating 
the offset to a receiving terminal (it is also possible that a 
user issues designation at the receiving terminal) and the 
usage of changing priorities of a plurality of video and audio 
streams in streams (for example, thinning out processings by 
increasing the offset value of the rearmost background). 
0212. When a multi-stream is purposed, it is also possible 
to add a priority for each stream and decide the skip of 
decoding of a picture or audio. Moreover, in the case of real 
time communication, it is possible to decide whether decod 
ing is advanced or delayed at the terminal by handling the 
TR (Temporary Reference) of H.263 similarly to DTS and 
realize the skipping same as described above. 
0213 FIG. 23 is an illustration showing temporal change 
of priorities by using the above algorithm. 
0214 FIG. 23 shows the change of a priority to be added 
to a picture frame. This priority is a priority for deciding 
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whether to perform decoding when a terminal is overloaded, 
which is added every frame. The smaller the value of a 
priority becomes, the higher the priority becomes. In the 
case of the example in FIG. 23, 0 has the highest priority. 
When the threshold of a priority is 3, a frame having a 
priority to which a value larger than 3 is added is disused 
without being decoded and a frame having a priority to 
which a value of 3 or less is added is decoded. By selectively 
discussing frames in accordance with priorities, it is possible 
to control the load of a terminal. It is also possible to 
dynamically decide the priority threshold in accordance with 
the relation between the present processing time and the 
decoding time (DTS) to be added to each frame. This 
technique can be applied not only to a picture frame but also 
to an audio in accordance with the same procedure. 
0215. In the case of a transmission line such as internet, 
when it is necessary to retransmit encoded information lost 
under transmission, it is possible to retransmit only a picture 
or audio required by the receiving side by providing a 
retransmission request priority deciding section for deciding 
the threshold of the priority of the encoded information to be 
retransmitted for a reception control section and deciding the 
threshold of the priority added to the encoded information 
whose retransmission should be requested in accordance 
with the information for priority, retransmission frequency, 
loss rate of information, insertion interval of intra-frame 
encoded frame, grading of priority (e.g. five-level priority) 
which are controlled by the priority deciding section. If the 
retransmission frequency or loss rate of information is too 
large, it is necessary to raise the priority of the information 
to be retransmitted and lower the retransmission or loss rate. 
Moreover, by knowing the priority used for the priority 
deciding section, it is possible to prevent the information to 
be processed from being transmitted. 
0216) In the case of a transmitting terminal, when an 
actual transfer rate exceeds the target transfer rate of the 
information of the transmitting terminal or when writing of 
the encoded information into a transmitting buffer is delayed 
as the result of comparing the elapsed time after start of 
transfer processing with the time added to the encoded 
information to be decoded or displayed, it is possible to 
transmit a picture or audio matching with the target rate by 
using a priority added to encoded information and used by 
the priority deciding section of the receiving terminal when 
the terminal is overloaded and thereby thinning out trans 
missions of information. Moreover, by introducing the pro 
cessing skipping function under overload performed at the 
receiving-side terminal into the transmitting-side terminal, it 
is possible to control a failure due to overload of the 
transmitting-side terminal. 
0217 By making it possible to transmit only necessary 
information out of the above-described AL information 
according to necessity, it is possible to adjust the amount of 
information to be transmitted to a narrow-band communi 
cation channel Such as an analog telephone line. It is 
possible to recombine the AL information (data control 
information) used for the transmitting side by deciding the 
data control information to be added to data at a transmit 
ting-side terminal before transmitting the data, communi 
cating the data control information to be used to a receiving 
terminal as control information (for example, using only a 
random access flag), and rewriting at the receiving-side 
terminal based on the obtained control information the 
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information about a transmission structure (showing which 
AL information is used) stored in the transmission format 
storing section 103 (see FIG. 16). 
0218 FIG. 4 is an illustration for explaining a method for 
dynamically changing header information added to the data 
for a picture or audio to be transmitted. In the case of the 
example in FIG. 4, the data (ES) to be transmitted is 
decomposed into data pieces and the identifying information 
(sequence number) for showing the sequence of data, the 
information (marker bit) showing whether it is a start 
position capable of processing data pieces, and time infor 
mation (time stamp) concerned with transfer of data pieces 
are added to data pieces in the form of communication 
headers by assuming that the above pieces of information 
correspond to transmission control information of the 
present invention. 

0219) Specifically, RTP (Realtime Transfer Protocol, 
RFC 1889) uses the information for the above sequence 
number, marker bit, time stamp, object ID (referred to as 
SSRC), and version number as communication headers. 
Though a header-information item can be extended, the 
above items are always added as fixed items. However, 
when the realtime communication Such as the case of a video 
telephone and transmission of accumulated media Such as 
the case of video-on-demand are present together in an 
environment in which a plurality of different encoded pic 
tures or audio are simultaneously transmitted, identifying 
means is necessary because meanings of communication 
headers are different from each other. 

0220 For example, time-stamp information shows PTS 
that is a reproducing time as previously described in the case 
of MPEG1/2. In the case of H.261 or H.263, however, the 
time-stamp information shows a time interval when the 
information is encoded. However, to process H.263 syn 
chronously with an audio, it is necessary to show that a time 
stamp is PTS information. This is because time-stamp 
information shows the time interval between encoded 
frames in the case of H.263 and it is defined by RTP that the 
time stamp of the first frame is random. 
0221) Therefore, it is necessary to add a flag showing 
whether a time stamp is PTS as (a) communication header 
information (it is necessary to extend a communication 
header) or (b) header information for payload of H.263 or 
H.261 (that is, AL information) (in this case, it is necessary 
to extend payload information). 
0222. A marker bit serving as the information showing 
whether it is a start position capable of processing data 
pieces is added as RTP header information. Moreover, as 
described above, there is a case in which it is necessary to 
provide an access flag showing that it is a start position 
capable of accessing data and a random access flag showing 
that it is possible to access data at random for AL informa 
tion. Because doubly providing flags for a communication 
header lowers the efficiency, a method of substituting an AL 
flag by a flag prepared for the communication header is also 
considered. 

0223 (c) The problem is solved by newly providing a flag 
showing that an AL flag is substituted by the header added 
to a communication header without adding a flag to AL for 
the communication header or defining that the marker bit of 
the communication header is the same as that of AL (it is 
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expected that interpretation can be quickly performed com 
pared to the case of providing a flag for AL). That is, a flag 
is used which shows whether the marker bit has the same 
meaning as the flag of AL. In this case, it is considered to 
improve the communication header or describe it in an 
extension region. 
0224 However, (d) it is also possible to interpret the 
meaning of the marker bit of the communication header So 
as to mean that at least either of a random access flag and an 
access flag is present in AL. In this case, it is possible to 
know that the meaning of interpretation is changed from the 
conventional case by the version number of the communi 
cation header. Moreover, processing is simplified by pro 
viding an access flag or random access flag only for the 
communication header or the header of AL (for the former, 
a case of providing the flag for both the headers is consid 
ered but it is necessary to newly extend the communication 
header). 
0225. It is already described to add the information 
showing the priority of data processing as the information 
for AL. By adding the data-processing priority to the com 
munication header, it is possible to decide the processing of 
the data-processing priority without interpreting the contents 
of data also on a network. Moreover, in the case of IPv6, it 
is possible to add the priority at a layer lower than the level 
of RTP. 

0226 By adding a timer or counter for showing the 
effective period of data processing to the communication 
header of RTP, it is possible to decide how the state of a 
transmitted packet changes. For example, when necessary 
decoder Software is stored in a memory having a low access 
speed, it is possible to decide the information required by a 
decoder and when the information is required by a timer or 
counter. In this case, the information for the priority of a 
timer or counter or the information for the priority of data 
processing is unnecessary for AL information depending on 
the purpose. 

0227 FIGS. 5(a) and 5(b) and FIGS. 6(a) to 6(d) are 
illustrations for explaining a method for adding AL infor 
mation. 

0228 By sending the control information for communi 
cating whether to add AL to only the head of the data to be 
transmitted as shown in FIG. 5(a) or whether to add AL to 
each data piece after decomposing the data to be transmitted 
(ES) into one data piece or more to a receiving terminal as 
shown in FIG. 5(b), it is possible to select the grading for 
handling transmission information. Adding AL to Subdi 
vided data is effective when access delay is a problem. 
0229. As described above, to previously communicate 
recombination of data control information at the receiving 
side or change of methods for arranging data control infor 
mation to data to a receiving-side terminal, receiving-termi 
nal correspondence can be smoothly performed by using the 
expression of a flag, counter, or timer and thereby, preparing 
the expression as AL information or as a communication 
header to communicate it to the receiving terminal. 
0230. In the case of the above examples, a method for 
avoiding duplication of the header of RTP (or communica 
tion header) with AL information and a method for extend 
ing the communication header of RTP or AL information are 
described. However, it is not always necessary for the 
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present invention to use RTP. For example, it is possible to 
newly define an original communication header or AL 
information by using UDP or TCP. Though the internet 
profile uses RTP sometimes, a multifunctional header such 
as RTP is not defined in the Raw profile. The following four 
types of concepts are considered for AL information and 
communication header (see FIGS. 6(a) to 6(d)). 
0231 (1) The header information of RTP or AL informa 
tion is corrected and extended so that the header information 
already assigned to RTP and that already assigned to AL are 
not overlapped (particularly, the information for a time 
stamp is overlapped and the priority information for a timer, 
counter, or data processing becomes extension information). 
Or, it is possible to use a method of not extending the header 
of RTP or not considering duplication of AL information 
with information of RTP. They correspond to the contents 
having been shown so far. Because a part of RTP is already 
practically used for H.323, it is effective to extend RTP 
having compatibility. (See FIG. 6(a).) 

0232 (2) Independently of RTP, a communication header 
is simplified (for example, using only a sequence number) 
and remainder is provided for AL information as multifunc 
tional control information. Moreover, by making it possible 
to variably set items used for AL information before com 
munication, it is possible to specify a flexible transmission 
format. (See FIG. 6(b).) 
0233 (3) Independently of RTP, AL information is sim 
plified (for an extreme example, no information is added to 
AL) and every control information is provided for a com 
munication header. A sequence number, time stamp, marker 
bit, payload type, and object ID frequently used as commu 
nication headers are kept as fixed information and data 
processing priority information and timer information are 
respectively provided with an identifier showing whether 
extended information is present as extended information to 
refer to the extended information if the information is 
defined. (See FIG. 6(c).) 
0234 (4) Independently of RTP, a communication header 
and AL information are simplified and a format is defined as 
a packet separate from the communication header or AL 
information to transmit the format. For example, a method 
is also considered in which only a marker bit, time stamp, 
and object ID are defined for AL information, only a 
sequence number is defined for a communication header, 
and payload information, data-processing priority informa 
tion, and timer information are defined as a transmission 
packet (second packet) separate from the above information 
and transmitted. (See FIG. 6(d).) 
0235. As described above, when considering a purpose 
and header information already added to a picture or audio, 
it is preferable so as to be able to freely define (customize) 
a packet (second packet) to be transmitted separately from a 
communication header, AL information, or data in accor 
dance with the purpose. 
0236 FIG. 7 is an illustration for explaining a method for 
transmitting information by dynamically multiplexing and 
separating a plurality of logical transmission lines. The 
number of logical transmission lines can be decreased by 
providing an information multiplexing section capable of 
starting or ending multiplexing of the information for logical 
transmission lines for transmitting a plurality of pieces of 
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data or control information in accordance with the designa 
tion by a user or the number of logical transmission lines for 
a transmitting section and an information separating section 
for separating multiplexed information for a reception con 
trol section. 

0237. In FIG. 7, the information multiplexing section is 
referred to as “Group MUX and specifically, it is possible 
to use a multiplexing system such as H.223. It is possible to 
provide the Group MUX for a transmitting/receiving termi 
nal. By providing the Group MUX for a relay router or 
terminal, it is possible to correspond to a narrow-band 
communication channel. Moreover, by realizing Group 
MUX with H.223, it is possible to interconnect H.223 and 
H.324. 

0238 To quickly fetch the control information (multi 
plexing control information) for the information multiplex 
ing section, it is possible to reduce a delay due to multi 
plexing by transmitting the control information in the 
information multiplexing section through another logical 
transmission line without multiplexing the control informa 
tion with data by the information multiplexing section. 
Thereby, it is possible for a user to select whether to keep the 
consistency with conventional multiplexing or reduce a 
delay due to multiplexing by communicating and transmit 
ting whether to multiplex the control information concerned 
with the information multiplexing section with data and 
transmit them or transmit the control information through 
another logical transmission line without multiplexing the 
information with the data. In this case, the multiplexing 
control information concerned with the information multi 
plexing section is information showing the content of mul 
tiplexing about how the information multiplexing section 
performs multiplexing for each piece of data. 

0239). As described above, similarly, it is possible to 
transmit the notification of a method for transmitting at least 
the information for communicating the start and end of 
multiplexing, information for communicating the combina 
tion of logical transmission lines to be multiplexed, and 
control information concerned with multiplexing (multi 
plexing control information) as control information in accor 
dance with an expression method such as a flag, counter, or 
timer or reduce the setup time at the receiving side by 
transmitting data control information to a receiving-side 
terminal together with data. Moreover, as previously 
described, it is possible to provide an item for expressing a 
flag, counter, or timer for the transmission header of RTP. 
0240. When a plurality of information multiplexing sec 
tions or a plurality of information separating sections are 
present, it is possible to identify to which information 
multiplexing section the control information (multiplexing 
control information) belongs by transmitting the control 
information (multiplexing control information) together 
with an identifier for identifying an information multiplex 
ing section or information separating section. The control 
information (multiplexing control information) includes a 
multiplexing pattern. Moreover, by using a table of random 
number and thereby, deciding an identifier of an information 
multiplexing section or information separating section 
between terminals, it is possible to generate an identifier of 
the information multiplexing section. For example, it is 
possible to generate random numbers in a range determined 
between transmitting and receiving terminals and use the 
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largest value for the identifier (identification number) of the 
information multiplexing section. 
0241 Because the data multiplexed by the information 
multiplexing section is conventionally different from the 
media type defined in RTP, it is necessary to define the 
information showing that it is information multiplexed by 
the information multiplexing section (new media type H.223 
is defined) for the payload type of RTP. 
0242 By arranging the information to be transmitted by 
or recorded in the information multiplexing section in the 
sequence of control information and data information so as 
to improve the access speed to multiplexed data, it is 
expected to quickly analyze multiplexed information. More 
over, it is possible to quickly analyze header information by 
fixing an item which is described in accordance with the data 
control information added to control information and adding 
and multiplexing an identifier (unique pattern) different from 
data. 

0243 FIG. 8 is an illustration for explaining the trans 
mission procedure of a broadcasting program. By using the 
relation between the identifier of a logical transmission line 
and the identifier of a broadcasting program as the informa 
tion of the broadcasting program and thereby, transmitting 
control information or adding the identifier of a broadcasting 
program to data as data control information (AL informa 
tion), it is possible to identify that the data transmitted 
through a plurality of transmission lines is broadcasted for 
which program. Moreover, by transmitting the relation 
between the identifier of data (SSRC in the case of RTP) and 
the identifier of a logical transmission line (e.g. port number 
of LAN) to a receiving-side terminal as control information 
and transmitting corresponding data after it is confirmed that 
the control information can be received by the receiving-side 
terminal (Ack/Reject), it is possible to form the correspon 
dence between data pieces even if control information and 
data are respectively transmitted through an independent 
transmission line. 

0244. By combining an identifier showing the transmis 
sion sequence of broadcasting programs or data pieces with 
the information for a counter or timer for showing a term of 
validity in which broadcasting program or data can be used 
as information, adding the combined identifier and informa 
tion to the broadcasting program or data, and transmitting 
them, it is possible to realize broadcasting without return 
channel (when the term of validity almost expires, repro 
duction of the information or data for a broadcasting pro 
gram is started even if information is insufficient). More 
over, a method can be considered in which control 
information and data are broadcasted without being sepa 
rated from each other by using the address of a single 
communication port (multicast address). 
0245. In the case of communication with no back chan 
nel, it is necessary to transmit control information Sufi 
ciently before transmitting data so as to enable the receiving 
terminal to know a structural information of data. Moreover, 
control information should be transmitted through a trans 
mission channel free from packet loss and having a high 
reliability. However, when using a transmission channel 
having a low reliability, it is necessary to cyclically transmit 
the control information having the same transmission 
sequence number. This is not restricted to the case of 
transmitting the control information concerned with a setup 
time. 
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0246 Moreover, it is possible to flexibly control and 
transmit data by selecting an item which can be added as 
data control information (e.g. access flag, random access 
flag, data reproducing time (PTS), or data-processing-prior 
ity information), deciding whether to transmit the data 
control information together with the identifier (SSRC) of 
data as control information through a logical transmission 
line different from that of the data or transmit the data 
control information as data control information (information 
for AL) together with the data at the transmitting side before 
transmitting the data, and communicating and transmitting 
the data to the receiving side as control information. 
0247 Thereby, it is possible to transmit data information 
without adding information to AL. Therefore, to transmit the 
data for a picture or audio by using RTP, it is unnecessary to 
extend the definition of the payload having been defined so 
far. 

0248 FIGS. 9(a) and 9(b) are illustrations showing a 
picture or audio transmission method considering the read 
time and rise time of program or data. Particularly, when the 
resources of a terminal are limited like the case of satellite 
broadcasting or a portable terminal having no return channel 
and being unidirectional, program or data is present and used 
at a receiving-side terminal, a necessary program (e.g. 
H.263, MPEG1/2, or software of audio decoder) or data (e.g. 
Video data or audio data) is present in a memory (e.g. DVD, 
hard disk, or file server on network) requiring a lot of read 
time, it is possible to reduce the setup time of program or 
data required in advance by previously receiving it as 
control information or receiving it together with data as data 
control information in accordance with the expression 
method Such as the identifier for identifying the program or 
data, identifier (e.g. SSRC, or Logical Channel Number) of 
a stream to be transmitted, or a flag, counter (count-up/ 
down), or timer for estimating the point of time necessary 
for a receiving terminal (FIG. 18). 
0249. When program or data is transmitted, by transmit 
ting the program or data from the transmitting side together 
with the information showing the storage destination (e.g. 
hard disk or memory) of the program or data at a receiving 
terminal, time required for start or read, relation between the 
type or storage destination of a terminal and the time 
required for start or read (e.g. relation between CPU power, 
storage device, and average response time), and utilization 
sequence, it is possible to schedule the storage destination 
and read time of the program or data if the program or data 
necessary for the receiving terminal is actually required. 

0250 FIGS. 10(a) and 10(b) are illustrations for explain 
ing a method for corresponding to Zapping (channel change 
of TV). 
0251 When it is necessary to execute a program at a 
receiving terminal differently from the case of conventional 
satellite broadcasting for receiving only pictures, the setup 
time until the program is read and started is a large problem. 
The same is true for the case in which available resources are 
limited like the case of a portable terminal. 
0252) It is expected that the setup time at a receiving-side 
terminal can be decreased by (a) using a main looking 
listening section by which the user looks at and listens to, 
and an auxiliary looking-listening section in which a receiv 
ing terminal cyclically monitors programs other than the 
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program looked and listened by a user and receiving the 
relation between identifier for identifying program or data 
required in advance, information for a flag, counter, or timer 
for estimating the point of time necessary for the receiving 
terminal, and program as control information (information 
transmitted by a packet different from that of data to control 
terminal processing) or as data control information (infor 
mation for AL), and preparing read of the program or data 
together with data as one of the settlement measures when 
to program or data necessary for a program other than the 
program looked and listened by the user is present in a 
memory requiring a lot of time for read. 
0253) It is possible to prevent a screen from stopping 
under setup by setting a broadcasting channel for broadcast 
ing only heading pictures of the pictures broadcasted 
through a plurality of channels and Switching programs by 
a user, and thereby, when necessary program or data is 
present in a memory requiring a lot of time for read, 
temporarily selecting the heading picture of a program 
required by the user and showing it for the user or showing 
that program or data is currently read, and restarting the 
program required by the user after necessary program or 
data is read by the memory as the second one of the 
settlement measures. The above heading pictures include 
broadcasted pictures obtained by cyclically sampling pro 
grams broadcasted through a plurality of channels. 
0254 Moreover, a timer is a time expression and shows 
the point of time when a program necessary to decode a data 
stream sent from the transmitting side is necessary. A 
counter is the basic time unit determined between transmit 
ting and receiving terminals, which can be information 
showing what-th time. A flag is transmitted and communi 
cated together with the data transmitted before the time 
necessary for setup or control information (information 
transmitted through a packet different from that of data to 
control terminal processing). It is possible to transmit the 
timer and counter by embedding them in data or transmit 
them as control information. 

0255. Furthermore, to decide a setup time, the time in 
which setup is performed can be estimated by, when using 
a transmission line Such as ISDN operating on the clock 
base, using a transmission serial number for identifying a 
transmission sequence as transmission control information 
in order to communicate from the transmitting terminal to 
the receiving terminal a time point when program or data is 
required and thereby communicating the serial number to a 
receiving terminal together with data as data control infor 
mation or as control information. Furthermore, when a 
transmission time is fluctuated due to jitter or delay like 
internet, it is necessary to add the transmission time to the 
setup time by considering the propagation delay of trans 
mission in accordance with jitter or delay time by the means 
for realizing RTCP (media transmission protocol used for 
internet). 
0256 FIGS. 11(a) to 19(b) are illustrations showing 
specific examples of protocols actually transferred between 
terminals. 

0257. A transmission format and a transmission proce 
dure are described in ASN.1. Moreover, the transmission 
format is extended on the basis of H.245 of ITU. As shown 
in FIG. 11(a), objects of a picture and audio can have a 
hierarchical structure. In the case of this example, each 
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object ID has the attributes of a broadcasting-program 
identifier (program ID) and an object ID (SSRC) and the 
structural information and synthesizing method between 
pictures are described by a script language Such as Java or 
VRML 

0258 FIG. 11(a) is an illustration showing examples of 
the relation between objects. 
0259. In FIG.11(a), objects are media such as an audio 
video, CG, and text. In the case of the examples in FIG. 
11(a), objects constitute a hierarchical structure. Each object 
has a program number “Program ID' corresponding to TV 
channel) and an object identifier “Object ID' for identifying 
an object. When transmitting each object in accordance with 
RTP (media transmission protocol for transmitting media 
used for internet, Realtime Transfer Protocol), it is possible 
to easily identify the object by making the object identifier 
correspond to SSRC (synchronous source identifier). More 
over, it is possible to describe the structure between objects 
with a description language such as JAVA or VRML. 
0260 Two types of methods for transmitting the objects 
are considered. One is the broadcasting type in which the 
objects are unilaterally transmitted from a transmitting-side 
terminal. The other is the type (communication type) for 
transferring the objects between transmitting and receiving 
terminals (terminals A and B). 
0261) For example, it is possible to use RTP as a trans 
mission method in the case of internet. Control information 
is transmitted by using a transmission channel referred to as 
LCNO in the case of the standard for video telephones. In 
the case of the example in FIG. 11(a), a plurality of 
transmission channels are used for transmission. The same 
program channel (program ID) is assigned to these channels. 

0262 FIG. 11(b) is an illustration for explaining how to 
realize a protocol for realizing the functions described for 
the present invention. The transmission protocol (H.245) 
used for the video-telephone standards (H.324 and H.323) is 
described below. The functions described for the present 
invention are realized by extending H.245. 
0263. The description method shown by the example in 
FIG. 11(b) is the protocol description method referred to as 
ASN.1. “Terminal Capability Set' expresses the perfor 
mance of a terminal. In the case of the example in FIG. 
11(b), the function described as “mpeg4 Capability” is 
extended for the conventional H.245. 

0264. In FIG. 12, “mpeg4 Capability” describes the 
maximum number of pictures “Max Number Of pictures” 
and the maximum number of audio (“Max Number Of 
Audio') which can be simultaneously processed by a ter 
minal and the maximum number of multiplexing functions 
(“MaxNumberOfMux') which can be realized by a terminal. 
0265. In FIG. 12, these are expressed as the maximum 
number of objects (“Number Of Process Object’) which can 
be processed. Moreover, a flag showing whether a commu 
nication header (expressed as AL in FIG. 12) can be changed 
is described. When the value of the flag is true, the com 
munication header can be changed. To communicate the 
number of objects which can be processed between termi 
nals to each other by using “MPEG4 Capability”, the 
communicated side returns “MEPG4 Capability Ack” to a 
terminal from which “MEPG4 Capability” is transmitted if 
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the communicated side can accept (process) the objects but 
returns “MEPG4 Capability Reject” to the terminal if not. 
0266 FIG. 13(a) shows how to describe a protocol for 
using the above Group MUX for multiplexing a plurality of 
logical channels to one transmission channel (transmission 
channel of LAN in the case of this example) in order to share 
the transmission channel by logical channels. In the case of 
the example in FIG. 13(a), multiplexing means (Group 
MUX) is made to correspond to the transmission channel 
(“LAN Port Number”) of LAN (Local Area Network). 
“Group Mux ID is an identifier for identifying the multi 
plexing means. To share the multiplexing means by termi 
nals by using “Create Group Mux' and perform communi 
cation between the terminals, the communicated side returns 
“Create Group Mux Ack” to a terminal from which “Create 
Group Mux' is transmitted if the side can accept (use) the 
multiplexing means but returns “Create Group Mux Reject’ 
to the terminal if not. Separating means serving as means for 
performing an operation reverse to that of the multiplexing 
means can be realized by the same method. 
0267 In FIG. 13(b), a case of deleting already-generated 
multiplexing means is described. 

0268. In FIG. 13(c), the relation between the transmission 
channel of LAN and a plurality of logical channels is 
described. 

0269. The transmission channel of LAN is described in 
accordance with “LAN Port Number” and the logical chan 
nels are described in accordance with “Logical Port Num 
ber'. 

0270. In the case of the examples in FIG. 13(c), it is 
possible to make the transmission channel of one LAN 
correspond to up to 15 logical channels. 

0271 In FIG. 13, when the number of MUXs that can be 
used is only one, Group Mux ID is unnecessary. Moreover, 
to use a plurality of Muxes, Group Mux ID is necessary for 
each command of H.223. Furthermore, it is possible to use 
a flag for communicating the relation between ports used 
between the multiplexing means and separating means. 
Furthermore, it is possible to use a command making it 
possible to select whether to multiplex control information 
or transmit the information through another logical trans 
mission line. 

0272. In the case of the explanation in FIGS. 13(a) to 
13(c), the transmission channel uses LAN. However, it is 
also possible to use a system using no internet protocol like 
H.223 or MPEG2. 

0273) In FIG. 14, “Open Logical Channel” shows the 
protocol description for defining the attribute of a transmis 
sion channel. In the case of the example in FIG. 14, 
“MPEG4 Logical Channel Parameters” is extended and 
defined for the protocol of H.245. 
0274 FIG. 15 shows that a program number (correspond 
ing to a TV channel) and a program name are made to 
correspond to the transmission channel of LAN (“MPEG4 
Logical Channel Parameters'). 

0275 Moreover, in FIG. 15, “Broadcast Channel Pro 
gram' denotes a description method for transmitting the 
correspondence between LAN transmission channel and 
program number in accordance with the broadcasting type. 
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The example in FIG. 15 makes it possible to transmit the 
correspondence between up to 1,023 transmission channels 
and program numbers. Because transmission is unilaterally 
performed from the transmitting side to the receiving side in 
the case of broadcasting, it is necessary to cyclically transmit 
these pieces of information by considering the loss during 
transmission. 

0276. In FIG.16(a), the attribute of an object (e.g. picture 
or audio) to be transmitted as a program is described 
(“MPEG4 Object Classdefinition”). Object information 
(“Object Structure Element') is made to correspond to a 
program identifier (“Program ID'). It is possible to make up 
to 1,023 objects correspond to program identifiers. As the 
object information, a LAN transmission channel (“LAN Port 
Number), a flag showing whether scramble is used 
(“Scramble Flag'), a field for defining an offset value for 
changing the processing priority when a terminal is over 
loaded (“CGD Offset), and an identifier (Media Type) for 
identifying a type of the media (picture or audio) to be 
transmitted are described. 

0277. In the case of the example in FIG.16(b), AL (in this 
case, defined as additional information necessary to decode 
pictures for one frame) is added to control decoding of ES 
(in this case, defined as a data string corresponding to 
pictures for one frame). AS AL information, the following 
are defined. 

0278 (1) Random Access Flag (flag showing whether to 
be independently reproducible, true for an intra-frame 
encoded picture frame) 
0279 (2) Presentation Time Stamp (time displayed by 
frame) 
0280 (3) CGD Priority (Value of priority for deciding 
processing priority when terminal is overloaded) 
0281. The example shows a case of transmitting the data 
string for one frame by using RTP (protocol for transmitting 
continuous media through internet, Realtime Transfer Pro 
tocol). “AL Reconfiguration' is a transmission expression 
for changing the maximum value that can be expressed by 
the above AL. 

0282. The example in FIG. 16(b) makes it possible to 
express up to 2 bits as “Random Access Flag Max Bit'. For 
example, when there is no bit, Random Access Flag is not 
used. When there are two bits, the maximum value is equal 
to 3. 

0283 Moreover, the expression with a real number part 
and a mantissa part is allowed (e.g. 36). When no data is 
set, an operation under the state decided by default is 
allowed. 

0284. In FIG. 17, “Setup Request' shows a transmission 
expression for transmitting a setup time. “Setup Request' is 
transmitted before a program is transmitted, a transmission 
channel number (“Logical Channel Number') to be trans 
mitted, a program ID (“execute Program Number) to be 
executed, a data ID (“data Number) to be used, and the ID 
of a command (“execute Command Number) to be 
executed are made to correspond to each other and trans 
mitted to a receiving terminal. Moreover, an execution 
authorizing flag (“flag'), a counter ("counter) describing 
whether to start execution when receiving Setup Request 
how many times, and a timer value ("timer') showing 
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whether to start execution after how many hours pass can be 
used as other expression methods by making them corre 
spond to transmission channel numbers. 
0285 Rewriting of AL information and securing of rise 
time of Group Mux are listed as examples of requests to be 
demanded. 

0286 FIG. 18 is an illustration for explaining a transmis 
sion expression for communicating whether to use the AL 
described for FIG. 16(b) from a transmitting terminal to a 
receiving terminal (“Control AL definition'). 
0287. In FIG. 18, if “Random Access Flag Use' is true, 
Random Access Flag is used. If not, it is not used. It is 
possible to transmit the AL change notification as control 
information through a transmission channel separate from 
that of data or transmit it through the transmission channel 
same as that of data together with the data. 
0288 A decoder program is listed as a program to be 
executed. Moreover, a setup request can be used for broad 
casting and communication. Furthermore, which item serv 
ing as control information is used as Al information is 
designated to a receiving terminal in accordance with the 
above request. Furthermore, it is possible to designate which 
item is used as communication header, which item is used as 
AL information and which item is used as control informa 
tion to a receiving terminal. 
0289 FIG. 190a) shows the example of a transmission 
expression for changing the structure of header information 
(data control information, transmission control information, 
and control information) to be transmitted by using an 
information frame identifier (“header ID') between trans 
mitting and receiving terminals in accordance with the 
purpose. 

0290. In FIG. 19(a), “class ES header” separates the 
structure of the data control information to be transmitted 
through a transmission channel same as that of data from 
that of the information with which transmission control 
information is transmitted between transmitting and receiv 
ing terminals in accordance with an information frame 
identifier. 

0291 For example, only the item of “buffer Size ES” is 
used when the value of “header ID is 0 but the item of 
“reserved is added when the value of “header ID is 1. 

0292 Moreover, by using a default identifier (“use 
Header Extension'), it is decided whether to use a default 
type information frame. When “use Header Extension' is 
true, an item in an if-statement is used. It is assumed that 
these pieces of structural information are previously decided 
between transmitting and receiving terminals. Furthermore, 
it is possible to use a structure for using either of an 
information frame identifier and a default identifier. 

0293. In FIG. 19(b), “AL configuration” shows an 
example for changing the structure of control information to 
be transmitted through a transmission channel different from 
that of data between transmitting and receiving terminals in 
accordance with the purpose. The usage of an information 
frame identifier and that of a default identifier are the same 
as the case of FIG. 190a). 
0294. In the case of the present invention, methods for 
realizing a system for simultaneously synthesizing and dis 
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playing a plurality of pictures and a plurality of audio are 
specifically described from the following viewpoints. 
0295 (1) A method for transmitting (communicating and 
broadcasting) a picture and an audio through a plurality of 
logical transmission lines and controlling them. Particularly, 
a method for respectively transmitting control information 
and data through an independent logical transmission line is 
described. 

0296 (2) A method for dynamically changing header 
information (AL information) added to the data for a picture 
or audio to be transmitted. 

0297 (3) A method for dynamically changing communi 
cation header information added for transmission. 

0298 Specifically, for Items (2) and (3), a method for 
uniting and controlling the information overlapped in AL 
information and communication header and a method for 
transmitting AL information as control information are 
described. 

0299 (4) A method for dynamically multiplexing and 
separating a plurality of logical transmission lines and 
transmitting information. 
0300. A method for economizing the number of channels 
of transmission lines and a method for realizing efficient 
multiplexing are described. 
0301 (5) A method for reading a program or data and 
transmitting pictures and audio considering a rise time. 
Moreover, a method for reducing an apparent setup time for 
various functions and purposes is described. 
0302 (6) A method for transmitting a picture or audio for 
Zapping. 

0303. The present invention is not restricted to only 
synthesis of two-dimensional pictures. It is also possible to 
use an expression method of combining a two-dimensional 
picture with a three-dimensional picture or include a picture 
synthesizing method for synthesizing a plurality of pictures 
so that they are adjacent to each other like a wide-visual 
field picture (panoramic picture). 

0304 Moreover, the present invention does not purpose 
only such communication systems as bidirectional CATV 
and B-ISDN. For example, it is possible to use radio waves 
(e.g. VHF band or UHF band) or a broadcasting satellite for 
transmission of pictures and audio from a center-side ter 
minal to a home-side terminal and an analog telephone line 
or N-ISDN for transmission of information from a home 
side terminal to a center-side terminal (it is not always 
necessary that pictures, audio, and data are multiplexed). 

0305 Moreover, it is possible to use a communication 
system using radio such as IrDA, PHS (Personal Handy 
Phone), or radio LAN. Furthermore, a purposed terminal can 
be a portable terminal such as a portable information ter 
minal or a desktop terminal Such as a setup BOX or personal 
computer. Furthermore, a video telephone, multipoint moni 
toring system, multimedia database retrieval system, and 
game are listed as application fields. The present invention 
includes not only a receiving terminal but also a server and 
a repeater to be connected to a receiving terminal. 
0306 Furthermore, in the case of the above examples, a 
method for avoiding the overlap of the (communication) 
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header of RTP with AL information and a method for 
extending the communication header of RTP or AL infor 
mation are described. However, it is not always necessary 
for the present invention to use RTP. For example, it is also 
possible to newly define an original communication header 
or AL information by using UDP or TCP. Though an internet 
profile uses RTP sometimes, a multifunctional header such 
as RTP is not defined for a Raw profile. There are four types 
of concepts about AL information and communication 
header as described above. 

0307 Thus, by dynamically deciding the information 
frame of data control information, transmission control 
information, or control information used by the transmitting 
and receiving terminals (e.g. information frame including 
the sequence of information to be added and the number of 
bits for firstly assigning a random access flag as 1-bit flag 
information and secondly assigning 16 bits in the form of a 
sequence number), it is possible to change only an infor 
mation frame corresponding to the situation in accordance 
with the purpose or transmission line. 
0308 The frame of each piece of information can be any 
one of the frames already shown in FIGS. 6(a) to 6(d) and 
in the case of RTP, the data control information (AL) can be 
the header information for each medium (e.g. in the case of 
H.263, the header information of the video or that of the 
payload intrinsic to H.263), transmission control informa 
tion can be the header information of RTP, and control 
information can be the information for controlling RTP such 
as RTCP. 

0309 Moreover, in the case of a publicly-known infor 
mation frame previously set between transmitting and 
receiving terminals, by providing a default identifier for 
showing whether to process information by transmitting and 
receiving for data control information, transmission control 
information, and control information (information transmit 
ted through a packet different from that of data to control 
terminal processing) respectively, it is possible to know 
whether information frames are changed. By setting the 
default identifier and communicating the changed content 
(such as change of time stamp information from 32 to 16 
bits) only when change is performed in accordance with the 
method shown in FIG. 16, it is prevented to transmit 
unnecessary configuration information even when frame 
information of information is not changed. 
0310 For example, the following two methods are con 
sidered to change information frames of data control infor 
mation. First, to describe a method for changing information 
frames of data control information in data, the default 
identifier (to be written in a fixed region or position) of the 
information present in the data described for the information 
frame of data control information is set and then, informa 
tion frame change contents are described. 
0311) To change information frames of data control infor 
mation by describing a method for changing only the 
information frames of data in the control information (infor 
mation frame control information) as another method, a 
default identifier provided for control information is set, the 
contents of the information frames of the data control 
information to be changed are described, and it is commu 
nicated to a receiving terminal in accordance with ACK/ 
Reject and confirmed that the information frames of the data 
control information are changed and thereafter, the data in 



US 2007/0201 S63 A1 

which information frames are changed is transmitted. Infor 
mation frames of transmission control information and con 
trol information can be also changed in accordance with the 
above two methods (FIG. 19). 
0312 More specifically, though the header information of 
MPEG2 is fixed, by providing a default identifier for a 
program map table (defined by PSI) for relating the video 
stream of MPEG2-Ts (transport stream) with the audio 
stream of it and defining a configuration stream in which a 
method for changing frames of the information for the video 
stream and audio stream is described, it is possible to first 
interpret the configuration stream and then, interpret the 
headers of the video and audio streams in accordance with 
the content of the configuration stream when the default 
identifier is set. It is possible for the configuration stream to 
have the contents shown in FIG. 19. 

0313 The contents (transmitted-format information) of 
the present invention about a transmission method and/or a 
structure of the data to be transmitted correspond to, for 
example, an information frame in the case of the above 
embodiment. 

0314 Moreover, for the above embodiments, a case of 
transmitting the contents to be changed concerned with a 
transmission method and/or the structure of the data to be 
transmitted is mainly described. However, it is also possible 
to use a structure for transmitting only the identifier for the 
contents. In this case, as shown in FIG. 44, it is also possible 
to use an audio-video transmitter provided with (1) trans 
mitting means 5001 for transmitting the content concerned 
with a transmission method and/or the structure of the data 
to be transmitted or an identifier showing the content as the 
transmitted-format information through the transmission 
line same as that of the data to be transmitted or a trans 
mission line different from the former transmission line and 
(2) storing means 5002 for storing a plurality of types of the 
contents concerned with the transmission method and/or the 
structure of the data to be transmitted and a plurality of types 
of identifiers for the contents, in which the identifiers are 
included in at least one of the data control information, 
transmission control information, and information for con 
trolling terminal-side processing. Moreover, as shown in 
FIG. 45, it is possible to use an audio-video receiver 
provided with receiving means 5101 for receiving the trans 
mission format information transmitted from the audio 
Video transmitter and transmission information interpreting 
means 5102 for interpreting the received transmission for 
mat information. Furthermore, the audio-video receiver can 
be constituted with storing means 5103 for storing a plural 
ity of types of contents concerned with the transmission 
method and/or the structure of the data to be transmitted and 
a plurality of types of identifiers for the contents to use the 
contents stored in the storing means to interpret the contents 
of the identifiers when receiving the identifiers as the 
transmission format information. 

0315 More specifically, by preparing a plurality of types 
of information frames previously determined between trans 
mitting and receiving terminals and transmitting identifiers 
for the above information frames and information frame 
identifiers for a plurality of types of data control informa 
tion, a plurality of types of transmission control information, 
and a plurality of types of control information (information 
frame control information) together with data or as control 
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information, it is possible to identify a plurality of types of 
data control information, a plurality of types of transmission 
control information, and a plurality of types of control 
information and optionally select the information frame of 
each type of information in accordance with the type of a 
medium to be transmitted or the size of a transmission line. 
Identifiers of the present invention correspond to the above 
information frame identifiers. 

0316. It is possible to read and interpret these information 
identifiers and default identifiers even if information frames 
are changed at a receiving-side terminal by adding the 
identifiers to a predetermined fixed-length region or prede 
termined position of the information to be transmitted. 

0317 Moreover, in addition to the structures described 
for the above embodiments, it is possible to use a structure 
for temporarily selecting the caption picture of a program to 
be looked and listened by the user and showing it for the user 
when it takes a lot of time to set up a necessary program or 
data by using a broadcasting channel for broadcasting only 
the heading pictures of pictures broadcasted through a 
plurality of channels and Switching programs to be looked 
and listened by the user. 
0318. As described above, the present invention makes it 
possible to change frames of the information corresponding 
to the situation in accordance with the purpose or transmis 
sion line by dynamically determining the frame of data 
control information, transmission control information, or 
control information used by transmitting and receiving ter 
minals. 

0319 Moreover, it is possible to know whether informa 
tion frames are changed by providing a default identifier for 
showing whether to transmit or receive and process infor 
mation by a publicly-known information frame previously 
set between transmitting and receiving terminals for data 
control information, transmission control information, and 
control information respectively and it is possible to prevent 
unnecessary configuration information from being transmit 
ted even if information frames of information are not 
changed by setting a default identifier and communicating 
changed contents only when change is performed. 

0320 Furthermore, it is possible to identify a plurality of 
types of data control information, a plurality of types of 
transmission control information, and a plurality of types of 
control information by preparing a plurality of information 
frames previously determined between transmitting and 
receiving terminals and transmitting information frame 
identifiers for identifying a plurality of types of data control 
information, a plurality of types of transmission control 
information, and a plurality of types of control information 
together with data or as control information and optionally 
select the information frame of each type of information in 
accordance with the type of a medium to be transmitted or 
the size of a transmission line. 

0321. It is possible to read and interpret these information 
identifiers and default identifiers even if information frames 
are changed at a receiving-side terminal by adding the 
identifiers to a predetermined fixed-length region or prede 
termined position of the information to be transmitted. 

0322 Embodiments of the present invention are 
described below by referring to the accompanying drawings. 



US 2007/0201 S63 A1 

0323 In this case, any one of the above-described prob 
lems (B1) to (B3) is solved. 
0324. A "picture (or video) used for the present inven 
tion includes both a static picture and a moving picture. 
Moreover, a purposed picture can be a two-dimensional 
picture Such as a computer graphics (CG) or three-dimen 
sional picture data constituted with a wire-frame model. 
0325 FIG. 25 is a schematic block diagram of the picture 
encoder and a picture decoder of an embodiment of the 
present invention. 

0326. A transmission control section 4011 for transmit 
ting or recording various pieces of encoded information is 
means for transmitting the information for coaxial cable, 
CATV. LAN, or modem. A picture encoder 4101 has a 
picture encoding section 4012 for encoding picture infor 
mation such as H.263, MPEG1/2, JPEG, or Huffman encod 
ing and the transmission control section 4011. Moreover, a 
picture decoder 4102 has an output section 4016 constituted 
with a reception control section 4013 for receiving various 
pieces of encoded information, a picture decoding section 
4014 for decoding various pieces of received picture infor 
mation, a picture synthesizing section 4015 for synthesizing 
one decoded picture or more, and an output section 4016 
constituted with a display and a printer for outputting 
pictures. 

0327 FIG. 26 is a schematic block diagram of the audio 
encoder and an audio decoder of an embodiment of the 
present invention. 

0328. An audio encoder(sound encorder) 4201 is consti 
tuted with a transmission control section 4021 for transmit 
ting or recording various pieces of encoded information and 
an audio encoding section 4022 for encoding such audio 
information such as G.721 or MPEG 1 audio. Moreover, an 
audio decoder (a sound decoder) 4202 is constituted with a 
reception control section 4023 for receiving various pieces 
of encoded information, an audio decoding section 4024 for 
decoding the above pieces of audio information, an audio 
synthesizing section (a sound synthesizing section) 4025 for 
synthesizing one decoded audio or more, and output means 
4026 for outputting audio. 
0329. Time-series data for audio or picture is specifically 
encoded or decoded by the above encoder or decoder. 
0330. The communication environments in FIGS. 25 and 
26 can be a communication environment in which a plurality 
of logical transmission lines can be used without considering 
multiplexing means like the case of internet or a communi 
cation environment in which multiplexing means must be 
considered like the case of an analog telephone or satellite 
broadcasting. Moreover, a system for bilaterally transferring 
a picture or audio between terminals like a video telephone 
or video conference or a system for broadcasting a broad 
casting-type picture or audio on satellite broadcasting, 
CATV, or internet is listed as a terminal connection system. 
0331 Moreover, a method for synthesizing a picture and 
audio can be defined by describing a picture and an audio, 
structural information for a picture and an audio (display 
position and display time), an audio-video grouping method, 
a picture display layer (depth), and an object ID (ID for 
identifying each object such as a picture or audio) and the 
relation between the attributes of them with a script lan 

Aug. 30, 2007 

guage such as JAVA, VRML, or MHEG. A script describing 
a synthesizing method is obtained from a network or local 
memory. 

0332 Moreover, it is possible to constitute a transmitting 
or receiving terminal by optionally combining an optional 
number of picture encoders, picture decoders, audio encod 
ers, and audio decoders. 
0333 FIG. 27(a) is an illustration for explaining a prior 
ity adding section and a priority deciding section for con 
trolling the priority for processing under overload. A priority 
adding section 31 for deciding the priority for processing 
encoded information under overload in accordance with a 
predetermined criteria by an encoding method such as H.263 
or G.723 and relating the encoded information to the decided 
priority is provided for the picture encoder 4101 and audio 
encoder 4201. 

0334 The criteria for adding a priority are scene change 
in the case of a picture and audio and audioless blocks in the 
case of a picture frame, stream, or audio designated by an 
editor or user. 

0335 A method for adding a priority to a communication 
header and a method for embedding a priority in the header 
of a bit stream to be encoded of a video or audio under 
encoding are considered as priority adding methods for 
defining a priority under overload. The former method 
makes it possible to obtain the information concerned with 
a priority without decoding the information and the latter 
method makes it possible to independently handle a single 
bit stream without depending on a system. 
0336. As shown in FIG. 27(b), when priority information 

is added to a communication header and one picture frame 
(e.g. intra-frame encoded I-frame or inter-frame encoded P 
or B-frame) is divided into a plurality of transmission 
packets, a priority is added only to a communication header 
for transmitting the head of a picture frame accessible as 
single information in the case of a picture (when priorities 
are equal in the same picture frame, it is possible to assume 
that the priorities are not changed until the head of the next 
accessible picture frame appears). 
0337 Moreover, in the case of a decoder, a priority 
deciding section 32 for deciding a processing method is 
provided for the picture decoder 4102 and audio decoder 
4202 in accordance with the priorities of various pieces of 
encoded information received under overload. 

0338 FIGS. 28(a) to 28(c) are illustrations for explaining 
the grading for adding a priority. Decoding is performed by 
using two types of priorities for deciding the priority for 
processing under overload at a terminal. 
0339) That is, a stream priority (Stream Priority; inter 
time-series-data priority) for defining the priority for pro 
cessing under overload in bit streams such as picture and 
audio and a frame priority (Frame Priority; intra-time-series 
data priority) for defining the priority for processing under 
overload in frames Such as picture frames in the same stream 
are defined (see FIG. 28(a)). 
0340. The former stream priority makes it possible to 
handle a plurality of videos or audios. The latter frame 
priority makes it possible to add a different priority to a 
picture scene change or the same intra-frame encoded pic 
ture frame (I-frame) in accordance with the intention of an 
editor. 
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0341) A value expressed by the stream priority represents 
a case of handling it as a relative value and a case of 
handling it as an absolute value (see FIGS. 28(b) and 28(c)). 
0342. The stream and frame priorities are handled by a 
repeating terminal Such as a router or gateway on a network 
and by transmitting and receiving terminals in the case of a 
terminal. 

0343 Two types of methods for expressing an absolute 
value or relative value are considered. One of them is the 
method shown in FIG. 28(b) and the other of them is the 
method shown in FIG. 28(c). 
0344) In FIG. 28(b), the priority of an absolute value is a 
value showing the sequence in which picture streams (video 
streams) or audio streams added by an editor or mechani 
cally added are processed (or to be processed) under over 
load (but not a value considering the load fluctuation of an 
actual network or terminal). The priority of a relative value 
is a value for changing the value of an absolute priority in 
accordance with the load of a terminal or network. 

0345 By dividing a priority into a relative value and an 
absolute value to control the values and thereby changing 
only relative values at the transmitting side or by a repeater 
in accordance with the load fluctuation of a network or the 
like, it is possible to record the value of an absolute value 
into a hard disk or VTR while leaving the absolute priority 
added to a video or audio stream. Thus, when the value of 
the absolute priority is recorded, it is possible to reproduce 
a picture or audio that is not influenced by the load fluctua 
tion of a network or the like. Moreover, it is possible to 
transmit a relative or absolute priority through a control 
channel independently of data. 
0346) Moreover, in FIG. 28(b), it is possible to fine the 
grading compared to a stream priority and handle a frame 
priority for defining the priority for frame processing under 
overload as the value of a relative priority or handle it as the 
value of an absolute priority. For example, by describing an 
absolute frame priority in encoded picture information and 
describing a relative frame priority corresponding to the 
absolute priority added to the picture frame in the commu 
nication header of a communication packet for transmitting 
encoded information in order to reflect the load fluctuation 
of a network or terminal, it is possible to add a priority 
corresponding to the load of a network or terminal even at 
a frame level while leaving an original priority. 
0347 Moreover, it is possible to transmit a relative 
priority by describing the relation with a frame not in a 
communication header but in a control channel indepen 
dently of data. Thereby, it is possible to record data into a 
hard disk or VTR while leaving an absolute priority origi 
nally added to a picture or audio stream. 
0348. Furthermore, in FIG. 28(b), when reproducing data 
at a receiving terminal while transmitting the data through a 
network without recording the data at the receiving terminal, 
it is possible to compute the value of an absolute priority and 
that of a relative priority at frame and stream levels at the 
transmitting side and thereafter transmit only absolute val 
ues because it is unnecessary to control absolute and relative 
values by separating them from each other at a receiving 
terminal. 

0349. In FIG. 28(c), the priority of an absolute value is a 
value uniquely determined between frames obtained from 
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the relation between Stream Priority and Frame Priority. The 
priority of a relative value is a value showing the sequence 
in which picture streams or audio streams added by an editor 
or mechanically added are processed (or to be processed) 
under overload. In the case of the example in FIG. 28(c), the 
frame priority of a picture or audio stream (relative; relative 
value) and the stream priority for each stream are added. 

0350. An absolute frame priority (absolute; absolute 
value) is obtained from the sum of a relative frame priority 
and a stream priority (That is, absolute frame priority= 
relative frame priority+stream priority). To obtain an abso 
lute frame priority, it is also possible to use a Subtracting 
method or a constant-multiplying method. 

0351. An absolute frame priority mainly uses a network. 
This is because the expression using an absolute value does 
not require the necessity for deciding a priority for each 
frame through a repeater Such as a router or gateway by 
considering Stream Priority and Frame Priority. By using the 
absolute frame priority, such processing as disuse of a frame 
by a repeater is simplified. 

0352 Moreover, it can be expected to apply a relative 
frame priority mainly to an accumulation system for per 
forming recording or editing. In the case of an editing 
operation, a plurality of picture and audio streams may be 
handled at the same time. In this case, the number of picture 
streams or the number of frames that can be reproduced may 
be limited depending on the load of a terminal or network. 

0353. In the above case, it is unnecessary to recalculate 
every Frame Priority differently from the case in which an 
absolute value is expressed only by separating Stream 
Priority from Frame Priority, that is, only by changing 
Stream Priority of a stream which an editor wants to 
preferentially display or a user wants to see. Thus, it is 
necessary to use an absolute expression or a relative expres 
sion in accordance with the purpose. 
0354 By describing whether to use a stream priority as a 
relative value or absolute value, it is possible to effectively 
express a priority for transmission and accumulation. 

0355. In the case of the example in FIG. 28(b), it is 
differentiated by following a stream priority that the value 
expressed by the stream priority is a relative value or 
absolute value by using a flag or identifier for expressing 
whether the value expressed by the stream priority is an 
absolute value or relative value. In the case of a frame 
priority, a flag or identifier is unnecessary because a relative 
value is described in a communication header and an abso 
lute value is described in an encoded frame. 

0356. In the case of the example in FIG. 28(c), a flag or 
identifier for identifying whether a frame priority is an 
absolute value or relative value is used. In the case of an 
absolute value, the frame priority is a priority calculated in 
accordance with a stream priority and a relative frame 
priority and therefore, the calculation is not performed by a 
repeater or terminal. Moreover, when the calculation for 
mula is already known at a terminal, it is possible to 
inversely calculate a relative frame priority from an absolute 
frame priority and a stream priority. For example, it is also 
possible to obtain the absolute priority (Access Unit Prior 
ity) of a packet to be transmitted from the relational expres 
S1O. 
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“Access Unit Priority=stream priority-frame priority. 

In this case, it is also possible to express the frame priority 
as a degradation priority because it is obtained after being 
subtracted from the stream priority. 
0357 Moreover, it is also possible to control data pro 
cessing by relating one stream priority or more to the priority 
for processing of the data passing through the logical 
channel of TCP/IP (port No. of LAN). 
0358. Furthermore, it is expected that the necessity for 
retransmission can be reduced by assigning a stream priority 
or frame priority lower than that of a character or control 
information to a picture or audio. This is because no problem 
occurs in most cases even if a part of a picture or audio is 
lost. 

0359 FIG. 29 is an illustration for explaining a method 
for assigning a priority to multi-resolution video data. 
0360. When one stream is constituted with a plurality of 
Substreams, it is possible to define a Substream processing 
method by adding a stream priority to the Substreams and 
describing a logical Sum or logical product under accumu 
lation or transmission. 

0361. In the case of a wavelet, it is possible to decompose 
one picture frame into a plurality of different-resolution 
picture frames. Moreover, even in the case of a DCT-base 
encoding method, it is possible to decompose one picture 
frame into a plurality of different-resolution picture frames 
by dividing the picture frame into a high-frequency compo 
nent and a low-frequency component and encoding them. 
0362. In addition to stream priorities added to a plurality 
of picture streams constituted with a series of decomposed 
picture frames, the relation between picture streams is 
defined with AND (logical product) and OR (logical sum) in 
order to describe the relation. Specifically, when the stream 
priority of a stream A is 5 and that of a stream B is 10 (the 
Smaller a numerical value gets, the higher a priority 
becomes), the relation between picture streams is defined 
that the stream B is disused in the case of disuse of stream 
data depending on the priority but the stream B is transmit 
ted and processed without being disused even if the priority 
of the stream B is lower than the priority of a threshold in 
the case of AND by describing the relation between streams. 
0363 Thereby, relevant streams can be processed without 
being disused. In the case of OR, it is defined that relevant 
streams can be disused. It is possible to perform disuse 
processing at a transmitting or receiving terminal or a 
repeating terminal as ever. 
0364 Moreover, when the same video clip is encoded to 
24 Kbps and 48 Kbps respectively as an operator for 
relational description, there is a case in which either 24 or 48 
Kbps may be reproduced (exclusive logical sum EX-OR as 
relational description). 
0365. When the priority of the former is set to 10 and that 
of the latter is set to 5, a user can reproduce the latter in 
accordance with a priority or select the latter without fol 
lowing the priority. 
0366 FIG. 30 is an illustration for explaining a commu 
nication payload constituting method. 
0367. When constituted with a plurality of substreams, 
disuse at a transmission packet level becomes easy by, for 
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example, constituting transmission packets starting with, for 
example, one having the highest priority in accordance with 
a stream priority added to a Substream. Moreover, disuse at 
a communication packet level becomes easy by fining 
grading and uniting the information for objects respectively 
having a high frame priority and thereby constituting a 
communication packet. 

0368. By relating the sliced structure of a picture to a 
communication packet, return of a missing packet becomes 
easy. That is, by relating the sliced structure of a video to a 
packet structure, a re-sync marker for resynchronization is 
unnecessary. Unless a sliced structure coincides with the 
structure of a communication packet, it is necessary to add 
a re-sync marker (marker for making a returning position 
known) so that resynchronization can be performed if infor 
mation is damaged due to a missing packet). 

0369. In accordance with the above-mentioned, it is con 
sidered to apply a high error protection to a communication 
packet having a high priority. Moreover, the sliced structure 
of a picture represents the unit of collected picture informa 
tion Such as GOB or MB. 

0370 FIG. 31 is an illustration for explaining a method 
for relating data to communication payload. By transmitting 
a method for relating a stream or object to a communication 
packet together with control information or data, it is pos 
sible to generate an optional data format in accordance with 
the communication state or purpose. For example, in the 
case of RTP (Real time Transfer Protocol), the payload of 
RTP is defined for each encoding to be handled. The format 
of the existing RTP is fixed. In the case of H.263, as shown 
in FIG. 31, three data formats from Mode A to Mode C are 
defined. In the case of H.263, a communication payload 
purposing a multi-resolution picture format is not defined. 

0371. In the case of the example in FIG. 31, Layer No. 
and the above relational description (AND, OR) are added 
to the data format of Mode A and defined. 

0372 FIG. 32 is an illustration for explaining the relation 
between frame priority, stream priority, and communication 
packet priority. 

0373) Moreover, FIG. 32 shows an example of using a 
priority added to a communication packet on a transmission 
line as a communication packet priority and relating a 
stream priority and a frame priority to the communication 
packet priority. 

0374 Generally, in the case of communication using IP, 
it is necessary to transmit data by relating a frame priority or 
stream priority added to picture or audio data to the priority 
of a low-order IP packet. Because the picture or audio data 
is divided into IP packets and transmitted, it is necessary to 
relate priorities to each other. In the case of the example in 
FIG. 32, because the stream priority takes values from 0 to 
3 and the frame priority takes values from 0 to 5, high-order 
data can take priorities from 0 to 15. 

0375. In the case of IPv6, priorities (4 bits) from 0 to 7 
are reserved for congestion-controlled traffic. Priorities from 
8 to 15 are reserved for real-time communication traffic or 
not-congestion-controlled traffic. Priority 15 is the highest 
priority and priority 8 is the lowest priority. This represents 
the priority at the packet level of IP 
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0376. In the case of data transmission using IP, it is 
necessary to relate high-order priorities from 0 to 15 to 
low-order IP priorities from 8 to 15. To relate priorities to 
each other, it is possible to use a method of clipping some 
of high-order priorities or relate priorities to each other by 
using a performance function. Relating of high-order data 
with a low-order IP priority is performed at a repeating node 
(router or gateway) or transmitting and receiving terminals. 
0377 Transmitting means is not restricted to only IP. It is 
possible to use a transmission packet having a flag showing 
whether it can be disused like TS (transport stream) of ATM 
or MPEG2. 

0378. The frame priority and stream priority having been 
described so far can be applied to a transmitting medium or 
data-recording medium. It is possible to use a floppy disk or 
optical disk as a data-recording medium. 
0379 Moreover, it is possible to use not only the floppy 
disk or optical disk but also a medium Such as an IC card or 
ROM cassette as long as a program can be recorded in the 
medium. Furthermore, it is possible to use an audio-video 
repeater Such as a router or gateway for relaying data. 
0380 Furthermore, preferential retransmission is realized 
by deciding time-series data to be retransmitted in accor 
dance with the information of Stream Priority (inter-time 
series-data priority) or Frame Priority (intra-time-series-data 
priority). For example, when decoding is performed at a 
receiving terminal in accordance with priority information, 
it is possible to prevent a stream or frame that is not an object 
for processing from being retransmitted. 
0381 Furthermore, separately from a present priority to 
be processed, it is possible to decide a stream or frame 
having a priority to be retransmitted in accordance with the 
relation between retransmission frequency and Successful 
transmission frequency. 
0382 Furthermore, in the case of a transmitting-side 
terminal, preferential transmission is realized by deciding 
time-series data to be transmitted in accordance with the 
information of Stream Priority (inter-time-series-data prior 
ity) or Frame Priority (intra-time-series-data priority). For 
example, by deciding the priority of a stream or frame to be 
transmitted in accordance with an average transfer rate or 
retransmission frequency, it is possible to transmit an adap 
tive picture or audio even when a network is overloaded. 
0383. The above embodiment is not restricted to two 
dimensional-picture synthesis. It is also possible to use an 
expression method obtained by combining a two-dimen 
sional picture with a three-dimensional picture or include a 
picture-synthesizing method for synthesizing a plurality of 
pictures so as to be adjacent to each other like a wide-visual 
field picture (panorama picture). Moreover, communication 
systems purposed by the present invention are not restricted 
to bidirectional CATV or B-ISDN. For example, transmis 
sion of pictures and audio from a center-side terminal to a 
house-side terminal can use radio waves (e.g. VHF band or 
UHF band) or satellite broadcasting and information origi 
nation from the house-side terminal to the center-side ter 
minal can use an analog telephone line or N-ISDN (it is not 
always necessary that pictures, audio, or data are multi 
plexed). Moreover, it is possible to use a communication 
system using radio such as an IrDA, PHS (Personal Handy 
Phone) or radio LAN. 
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0384 Furthermore, a purpose terminal can be a portable 
terminal Such as a portable information terminal or a desktop 
terminal Such as a set-top BOX or personal computer. 
0385 As described above, the present invention makes it 
easy to handle a plurality of video streams and a plurality of 
audio streams and mainly synchronize and reproduce impor 
tant scene cut together with audio by reflecting the intention 
of an editor. 

0386 An embodiment of the present invention is 
described below by referring to the accompanying drawings. 

0387. The embodiment described below solves any one 
of the above problems (C1) to (C3). 
0388 FIG.33 shows the structure of the transmitter of the 
first embodiment. Symbol 2101 denotes a picture-input 
terminal and the size of a sheet of picture has 144 pixels by 
176 pixels. Symbol 2102 denotes a video encoder that is 
constituted with four components 1021, 1022, 1023, and 
1024 (see Recommendation H.261). 
0389. Symbol 1021 denotes a switching unit for dividing 
an input picture into macroblocks (a square region of 16 
pixels by 16 pixels) and deciding whether to intra-encode or 
inter-encode the blocks and 1022 denotes movement com 
pensating means for generating a movement compensating 
picture in accordance with the local decoded picture which 
can be calculated in accordance with the last-time encoding 
result, calculating the difference between the movement 
compensating picture and an input picture, and outputting 
the result in macroblocks. Movement compensation includes 
halfpixel prediction having a long processing time and 
fullpixel prediction having a short processing time. Symbol 
1023 denotes orthogonal transforming means for applying 
DCT transformation to each macroblock and 1024 denotes 
variable-length-encoding means for applying entropy 
encoding to the DCT transformation result and other 
encoded information. 

0390 Symbol 2103 denotes counting means for counting 
execution frequencies of four components of the video 
encoder 2102 and outputting the counting result to trans 
forming means every input picture. In this case, the execu 
tion frequency of the halfpixel prediction and that of the 
fullpixel prediction are counted from the movement com 
pensating means 1022. 
0391) Symbol 2104 denotes transforming means for out 
putting the data string shown in FIG. 34. Symbol 2105 
denotes transmitting means for multiplexing a variable 
length code sent from the video encoder 2102 and a data 
string sent from the transforming means 2104 into a data 
string and outputting the data string to a data output terminal 
2109. 

0392 According to the above structure, it is possible to 
transmit the execution frequencies of indispensable process 
ing (Switching unit 1021, orthogonal transforming means 
1023, and variable-length encoding means 1024) and dis 
pensable processing (movement compensating means 1022) 
to a receiver. 

0393 FIG. 40 is a flowchart of the transmitting method of 
the second embodiment. 

0394 Because operations of this embodiment are similar 
to those of the first embodiment, corresponding elements are 
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added. A picture is input in step 801 (picture input terminal 
2101) and the picture is divided into macroblocks in step 
802. Hereafter, processings from step 803 to step 806 are 
repeated until the processing corresponding to every mac 
roblock is completed in accordance with the conditional 
branch in step 807. Moreover, when each processing is 
executed so that frequencies of the processings from step 
803 to step 806 can be recorded in specific variables, a 
corresponding variable is incremented by 1. 
0395 First, it is decided whether to intra-encode or 
inter-encode a macroblock to be processed in step 803 
(switching unit 1021). When inter-encoding the macroblock, 
movement compensation is performed in step 804 (move 
ment compensating means 1022). Thereafter, DCT transfor 
mation and variable-length encoding are performed in steps 
805 and 806 (orthogonal transforming means 1023 and 
variable-length encoding means 1024). When processing for 
every macroblock is completed (in the case of Yes in step 
807), the variable showing the execution frequency corre 
sponding to each processing is read in step 808, the data 
string shown in FIG. 2 is generated, and the data string and 
a code are multiplexed and output. The processings from 
step 801 to step 808 are repeatedly executed as long as input 
pictures are continued. 
0396 The above structure makes it possible to transmit 
the execution frequency of each processing. 
0397 FIG. 35 shows the structure of the receiver of the 
third embodiment. 

0398. In FIG. 35, symbol 307 denotes an input terminal 
for inputting the output of the transmitter of the first embodi 
ment and 301 denotes receiving means for fetching a vari 
able-length code and a data string through inverse multi 
plexing in accordance with the output of the transmitter of 
the first embodiment and outputting them. In this case, it is 
assumed that the time required to receive the data for one 
sheet is measured and also output. 
0399 Symbol 303 denotes a decoder for a video using a 
variable-length code as an input, which is constituted with 
five components. Symbol 3031 denotes variable-length 
decoding means for fetching a DCT coefficient and other 
encoded information from a variable-length code, 3032 
denotes inverse orthogonal transforming means for applying 
inverse DCT transformation to a DCT coefficient, and 3033 
denotes a Switching unit for Switching an output to upside or 
downside every macroblock in accordance with the encoded 
information showing whether the macroblock is intra-en 
coded or inter-encoded. Symbol 3034 denotes movement 
compensating means for generating a movement compen 
sating picture by using the last-time decoded picture and 
movement encoded information, and adding and outputting 
the outputs of the inverse orthogonal transforming means 
3032. Symbol 3035 denotes execution-time measuring 
means for measuring and outputting the execution time until 
decoding and outputting of a picture is completed after a 
variable-length code is input to the decoder 303. 
0400 Symbol 302 denotes estimating means for receiv 
ing the execution frequency of each element (variable-length 
decoding means 3031, inverse orthogonal transforming 
means 3032, switching unit 3033, or movement compensat 
ing means 3034) from a data string sent from the receiving 
means 301 and execution time from the execution-time 
measuring means 3035 to estimate the execution time of 
each element. 
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04.01 To estimate the execution time of each element, it 
is possible to use the linear regression and assume an 
estimated execution time as a purposed variable y and the 
execution frequency of each component as an explanatory 
variable X i. In this case, it may be possible to regard a 
regression parameter a i as the execution time of each 
element. Moreover, in the case of linear regression, it is 
necessary to accumulate much-enough past data and result 
antly, many memories are wasted. However, to avoid many 
memories from being wasted, it is also possible to use the 
estimation of an internal-state variable by a Kalman filter. It 
is possible to consider the above case as a case in which an 
observed value is assumed as an execution time, the execu 
tion time of each element is assumed as an internal-state 
variable, and an observation matrix C changes every step 
due to the execution frequency of each element. Symbol 304 
denotes frequency reducing means for changing the execu 
tion frequency of each element so as to reduce the execution 
frequency of fullpixel prediction and increase the execution 
frequency of halfpixel prediction by a corresponding value. 
The method for calculating the corresponding value is 
shown below. 

0402 First, the execution frequency and estimated execu 
tion time of each element are received from the estimating 
means 302 to estimate an execution time. When the execu 
tion time exceeds the time required to receive the data from 
the receiving means 301, the execution frequency of full 
pixel prediction is increased and the execution frequency of 
halfpixel prediction is decreased until the former time does 
not exceed the latter time. Symbol 306 denotes an output 
terminal for a decoded picture. 

0403 Moreover, there is a case in which the movement 
compensating means 3034 is designated so as to perform 
halfpixel prediction in accordance with encoded informa 
tion. In this case, when the predetermined execution fre 
quency of halfpixel prediction is exceeded, a halfpixel 
movement is rounded to a fullpixel movement to execute 
fullpixel prediction. 

0404 According to the above-described first and third 
embodiments, the execution time of decoding is estimated in 
accordance with the estimated execution time of each ele 
ment and, when the decoding execution time may exceed the 
time (designated time) required to receive the data for one 
sheet, halfpixel prediction having a long execution time is 
replaced with fullpixel prediction. Thereby, it is possible to 
prevent an execution time from exceeding a designated time 
and solve the problem (C1). 
04.05 Moreover, a case of regarding the parts of indis 
pensable and dispensable processings as two groups and a 
case of regarding the part of a video as waveform data. 
0406 Furthermore, by using no high-frequency compo 
nents in the IDCT calculation by a receiver, it is possible to 
reduce the processing time for the IDCT calculation. That is, 
by regarding the calculation of low-frequency components 
as indispensable processing and the calculation of high 
frequency components as dispensable processing in the 
IDCT calculation, it is also possible to reduce the calculation 
frequency of high-frequency components in the IDCT cal 
culation. 

04.07 FIG. 41 is a flowchart of the receiving method of 
the fourth embodiment. 
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0408 Because operations of this embodiment are similar 
to those of the third embodiment, corresponding elements 
are added. In step 901, the variable a i for expressing the 
execution time of each element is initialized (estimating 
means 302). In step 902, multiplexed data is input and the 
time required for multiplexing the data is measured (receiv 
ing means 301). In step 903, the multiplexed data is divided 
into a variable-length code and a data String and output 
(receiving means 301). In step 904, each execution fre 
quency is fetched from a data string (FIG. 2) and it is set to 
x i. In step 905, an actual execution frequency is calculated 
in accordance with the execution time a i of each element 
and each execution frequency X i (frequency reducing 
means 304). In step 906, measurement of the execution time 
for decoding is started. In step 907, a decoding routine to be 
described later is started. Thereafter, in step 908, measure 
ment of the decoding execution time is ended (video decoder 
303 and execution-time measuring means 3035). In step 
908, the execution time of each element is estimated in 
accordance with the decoding execution time in step 908 and 
the actual execution frequency of each element in step 905 
to update a i (estimating means 302). The above processing 
is executed every input multiplexed data. 
04.09 Moreover, in step 907 for decoding routine, vari 
able-length decoding is performed in step 910 (variable 
length decoding means 3031), inverse orthogonal transfor 
mation is performed in step 911 (inverse orthogonal 
transforming means 3032), and processing is branched in 
step 912 in accordance with the information of the intra-f 
inter-processing fetched through the processing in step 910 
(switching unit 3033). In the case of inter-processing, move 
ment compensation is performed in step 913 (movement 
compensating means 3034). In step 913, the execution 
frequency of halfpixel prediction is counted in step 913. 
When the counted execution frequency exceeds the actual 
execution frequency obtained in step 905, halfpixel predic 
tion is replaced with fullpixel prediction for execution. After 
the above processing is applied to every macroblock (step 
914), the routine is ended. 
0410. According to the above-described second and 
fourth embodiments, the execution time of decoding is 
estimated in accordance with the estimated execution time 
of each element and, when the execution time may exceed 
the time required to receive the data for one sheet (desig 
nated time), halfpixel prediction having a long execution 
time is replaced with fullpixel prediction. Thereby, it is 
possible to prevent an execution time from exceeding a 
designated time and solve the problem (C1). 
0411 FIG. 36 shows the structure of the receiver of the 

fifth embodiment. 

0412 Most components of this embodiment are the same 
as those described for the second embodiment. However, 
two added components and one corrected component are 
described below. 

0413 Symbol 402 denotes estimating means obtained by 
correcting the estimating means 302 described for the sec 
ond embodiment so as to output the execution time of each 
element obtained as the result of estimation separately from 
an output to frequency limiting means 304. Symbol 408 
denotes transmitting means for generating the data string 
shown in FIG. 37 in accordance with the execution time of 
each element and outputting it. When expressing an execu 
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tion time with 16 bits by using microsecond as the unit, up 
to approx. 65 msec can be expressed. Therefore, approx. 65 
msec will be enough. Symbol 409 denotes an output termi 
nal for transmitting the data string to transmitting means. 
0414 Moreover, a receiving method corresponding to the 
fifth embodiment can be obtained only by adding a step for 
generating the data string shown in FIG. 37 immediately 
after symbol 808 in FIG. 40. 
0415 FIG.38 shows the structure of the transmitter of the 
sixth embodiment. 

0416) Most components of this embodiment are the same 
as those described for the first embodiment. However, two 
added components are described below. Symbol 606 denotes 
an input terminal for receiving a data string output by the 
receiver of the third embodiment and 607 denotes receiving 
means for receiving the data string and outputting the 
execution time of each element. Symbol 608 denotes decid 
ing means for obtaining the execution frequency of each 
element and its obtaining procedure is described below. 
First, every macroblock in a picture is processed by the 
switching unit 1021 to obtain the execution frequency of the 
switching unit 1021 at this point of time. Moreover, it is 
possible to uniquely decide execution frequencies by the 
movement compensating means 1022, orthogonal trans 
forming means 1023, and variable-length encoding means 
1024 in accordance with the processing result up to this 
point of time. Therefore, the execution time required for 
decoding at the receiver side is estimated by using these 
execution frequencies and the execution time sent from the 
receiving means 607. The estimated decoding time is 
obtained as the total sum of the product between the execu 
tion time and execution frequency of each element every 
element. Moreover, when the estimated decoding time is 
equal to or more than the time required to transmit the 
number of codes (e.g. 16 Kbits) to be generated through this 
picture designated by a rate controller or the like (e.g. 250 
msec when a transmission rate is 64 Kbits/sec), the execu 
tion frequency of fullpixel prediction is increased and the 
execution frequency of halfpixel prediction is decreased so 
that the estimated decoding execution time does not exceed 
the time required for transmission. (Because fullpixel pre 
diction has a shorter execution time, it is possible to reduce 
the execution time of fullpixel prediction by reducing the 
frequency of fullpixel prediction.) 
0417 Moreover, the video encoder 2102 performs vari 
ous processings in accordance with the execution frequency 
designated by the deciding means 608. For example, after 
the movement compensating means 1022 executes halfpixel 
prediction by the predetermined execution frequency of 
halfpixel prediction, it executes only fullpixel prediction. 
0418 Furthermore, it is possible to improve the selecting 
method so that halfpixel prediction is uniformly dispersed in 
a picture. For example, it is possible to use a method of first 
obtaining every macroblock requiring halfpixel prediction, 
calculating the product (3) obtained by dividing the number 
of the above macroblocks (e.g. 12) by the execution fre 
quency of halfpixel prediction (e.g. 4), and applying half 
pixel prediction only to a macroblock whose sequence from 
the beginning of the macroblocks requiring half pixel pre 
diction is divided by the above product without a remainder 
(0, 3, 6, or 9). 
0419 According to the above-described fifth and sixth 
embodiments, the execution time of each estimated element 
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is transmitted to the transmitting side, the execution time of 
decoding is estimated at the transmitting side, and halfpixel 
prediction having a long execution time is replaced with 
fullpixel prediction so that the estimated decoding execution 
time does not exceed the time (designated time) probably 
required to receive the data for one sheet. Thereby, the 
information for halfpixel prediction among the sent encoded 
information is not disused and thereby, it is possible to 
prevent an execution time from exceeding a designated time 
and solve the problem (C2). 
0420 Moreover, in the case of dispensable processing, it 

is possible to divide inter-macroblock encoding into Such 
three movement compensations as normal movement com 
pensation, 8x8 movement compensation, and overlap move 
ment compensation. 
0421 FIG. 42 is a flowchart of the transmitting method of 
the seventh embodiment. 

0422 Because operations of this embodiment are similar 
to those of the sixth embodiment, corresponding elements 
are added. In step 1001, the initial value of the execution 
time of each processing is set. A picture is input (input 
terminal 2101) in step 801 and it is divided into macroblocks 
in step 802. In step 1002, it is decided whether to intra 
encode or inter-encode every macroblock (Switching unit 
1021). Resultantly, the execution frequency of each process 
ing from step 1005 to step 806 is known. Therefore, in step 
1003, an actual execution frequency is calculated in accor 
dance with the above execution frequency and the execution 
time of each processing (deciding means 608). 
0423. Hereafter, the processings from step 1005 to step 
806 are repeated until the processing for every macroblock 
is completed in accordance with the conditional branch in 
step 807. 
0424 Moreover, when each processing is executed, a 
corresponding variable is incremented by 1 so that the 
processing frequencies from step 1005 to step 806 can be 
recorded in a specific variable. First, in step 1005, branching 
is performed in accordance with the decision result in step 
1002 (switching unit 1021). In the case of inter-encoding, 
movement compensation is performed in step 804 (move 
ment compensating means 1022). In this case, the frequency 
of halfpixel prediction is counted. When the counted fre 
quency exceeds the actual frequency obtained in step 1003, 
fullpixel prediction is executed instead without executing 
halfpixel prediction. Thereafter, in steps 805 and 806, DCT 
transformation and variable-length encoding are performed 
(orthogonal transforming means 1023 and variable-length 
encoding means 1024). When the processing for every 
macroblock is completed, (in the case of Yes in step 807), the 
variable showing the execution frequency corresponding to 
each processing is read in step 808, the data string shown in 
FIG. 2 is generated, and the data string and a code are 
multiplexed and output. In step 1004, the data string is 
received and the execution time of each processing is 
fetched from the data string and set. 
0425 Processings from step 801 to step 1004 are repeat 
edly executed as long as pictures are input. 
0426. According to the paragraph beginning with the 
final “Moreover of the descriptive portion of the fifth 
embodiment and the seventh embodiment, the estimated 
execution time of each element is transmitted to the trans 
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mitting side, the execution time of decoding is estimated at 
the transmitting side, and halfpixel prediction having a long 
execution time is replaced with fullpixel prediction so that 
the estimated decoding execution time does not exceed the 
time (designated time) probably required to receive the data 
for one sheet. Thereby, the information for halfpixel predic 
tion among the sent encoded information is not disused and 
it is possible to prevent the execution time from exceeding 
the designated time and solve the problem (C2). 
0427 FIG. 39 shows the structure of the transmitting 
apparatus of the eighth embodiment of the present invention. 
0428 Most components of this embodiment are the same 
as those described for the first embodiment. Therefore, four 
added components are described below. 
0429 Symbol 7010 denotes execution-time measuring 
means for measuring the execution time until encoding and 
outputting of a picture are completed after the picture is 
input to an encoder 2102 and outputting the measured 
execution time. Symbol 706 denotes estimating means for 
receiving execution frequencies of elements (Switching unit 
1021, movement compensating means 1022, orthogonal 
transforming means 1023, and variable-length decoding 
means 1024) of a data string from counting means 2103 and 
the execution time from the execution-time measuring 
means 7010 and estimating the execution time of each 
element. It is possible to use an estimating method same as 
that described for the estimating means 302 of the second 
embodiment. Symbol 707 denotes an input terminal for 
inputting a frame rate value sent from a user and 708 denotes 
deciding means for obtaining the execution frequency of 
each element. The obtaining procedure is described below. 
0430 First, every macroblock in a picture is processed by 
the switching unit 1021 to obtain the execution frequency of 
the switching unit 1021 at this point of time. Thereafter, it is 
possible to uniquely decide execution frequencies by the 
movement compensating means 1022, orthogonal trans 
forming means 1023, and variable-length encoding means 
1024 in accordance with the processing result up to this 
point of time. Then, the total sum of products between the 
execution frequency and the estimated execution time of 
each element sent from the estimating means 706 is obtained 
every element to calculate an estimated encoding time. 
Then, when the estimated encoding time is equal to or longer 
than the time usable for encoding of a sheet of picture 
obtained from the inverse number of the framerate sent from 
symbol 707, the execution frequency of fullpixel prediction 
is increased and that of halfpixel prediction is decreased. 
0431 By repeating the above change of execution fre 
quencies and calculation of the estimated encoding time 
until the estimated encoding time becomes equal to or 
shorter than the usable time, each execution frequency is 
decided. 

0432 Moreover, the video encoder 2102 performs vari 
ous processings in accordance with the execution frequency 
designated by the deciding means 608. For example, after 
the movement compensating means 1022 executes halfpixel 
prediction by the predetermined execution frequency of 
halfpixel prediction, it executes only fullpixel prediction. 

0433. Furthermore, it is also possible to improve a select 
ing method so that halfpixel prediction is uniformly dis 
persed in a picture. For example, it is possible to use a 
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method of obtaining every macroblock requiring halfpixel 
prediction, calculating the product (3) obtained by dividing 
the number of macroblocks requiring halfpixel prediction 
(e.g. 12) by the execution frequency of halfpixel prediction 
(e.g. 4), and applying halfpixel prediction only to a mac 
roblock whose sequence from the beginning of the macrob 
locks requiring halfpixel prediction is divided by the product 
without remainder (0, 3, 6, or 9). 
0434. The above eighth embodiment makes it possible to 
solve the problem (C3) by estimating the execution time of 
each processing, estimating an execution time required for 
encoding in accordance with the estimated execution time, 
and deciding an execution frequency so that the estimated 
encoding time becomes equal to or shorter than the time 
usable for encoding of a picture determined in accordance 
with a frame rate. 

0435 Moreover, because the movement compensating 
means 1022 detects a movement vector, there is a full-search 
movement-vector detecting method for detecting a vector 
for minimizing SAD (sum of absolute values of differences 
every pixel) among vectors in a range of 15 horizontal and 
vertical pixels. Furthermore, there is a three-step movement 
vector detecting method (described in annex of H.261). The 
three-step movement-vector detecting method executes the 
processing of selecting nine points uniformly arranged in the 
above retrieval range to select a point having a minimum 
SAD and then, selecting nine points again in a narrow range 
close to the above point to select a point having a minimum 
SAD one more time. 

0436. It is also possible to properly decrease the execu 
tion frequency of the full-search movement-vector detecting 
method and properly increase the execution frequency of the 
three-step movement-vector detecting method by regarding 
these two methods as a dispensable processing method and 
estimating the execution time of each of the two methods, 
estimating an execution time required for encoding in accor 
dance with the estimated execution time so that the esti 
mated execution time becomes equal to or shorter than the 
time designated by a user. 
0437. Moreover, it is possible to use a movement-vector 
detecting method using a fixed retrieval frequency and 
further simplifying the processing or a movement-vector 
detecting method of returning only the movement vector (0. 
O) as a result together with the three-step movement-vector 
detecting method. 

0438 FIG. 43 is a flowchart of the transmitting method of 
the ninth embodiment. 

0439 Because operations of this embodiment are similar 
to those of the eighth embodiment, corresponding elements 
are added. For the detailed operation in each flow, refer to 
the description of corresponding elements. 

0440 Moreover, because this embodiment is almost the 
same as the second embodiment, only different points are 
explained below. 

0441. In step 1101, the initial value of the execution time 
of each processing is set to a variable a i. Moreover, in step 
1102, a frame rate is input (input terminal 707). In step 1103, 
an actual execution frequency is decided in accordance with 
the frame rate and the execution time a i of each processing 
in step 1102 and the execution frequency of each processing 
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obtained from the intra-/inter-processing decision result in 
step 1002 (deciding means 708). In steps 1105 and 1106, the 
execution time of encoding is measured. In step 1104, the 
execution time of each processing is estimated in accordance 
with the execution time obtained in step 1106 and the actual 
execution frequency of each processing to update the vari 
able a i (estimating means 706). 
0442. According to the above-described ninth embodi 
ment, the execution time of each processing is estimated and 
an execution time required for encoding is previously mea 
Sured in accordance with the estimated execution time. 
Thus, it is possible to solve the problem (C3) by deciding an 
actual execution frequency so that the estimated encoding 
time becomes the time usable for the encoding of a picture 
determined in accordance with a frame rate or shorter. 

0443) In the case of the second embodiment, it is also 
possible to add a two-byte region immediately after the start 
code shown in FIG. 2 when the data string is generated in 
step 808 and add the binary notation of a code length to the 
region. 

0444) Moreover, in the case of the fourth embodiment, it 
is also possible to extract a code length from the two-byte 
region when multiplexed data is input in step 902 and use the 
code transmission time obtained from the code length and 
the code transmission rate for the execution frequency 
calculation in step 905 (the execution frequency of halfpixel 
prediction is decreased so as not to exceed the code trans 
mission time). 
0445) Furthermore, in the case of the first embodiment, it 

is also possible to add a two-byte region immediately after 
the start code shown in FIG. 2 when a data string is 
generated in step 2104 and add the binary notation of a code 
length to the region. 
0446. Furthermore, in the case of the third embodiment, 

it is also possible to extract a code length from the two-byte 
region when multiplexed data is input in step 301 and use a 
code transmission time obtained from the code length and 
the code transmission rate for the execution frequency 
calculation in step 304 (the execution frequency of halfpixel 
prediction is decreased so as not to exceed the code trans 
mission time). 
0447 Furthermore, in the case of the fourth embodiment, 
an actual execution frequency of halfpixel prediction is 
recorded immediately after step 909 to calculate a maximum 
value. When the maximum value is equal to or less than a 
Small-enough value (e.g. 2 or 3), it is also possible to 
generate a data string (data String comprising a specific bit 
pattern) showing that halfpixel prediction is not used and 
transmit the generated data string. Furthermore, in the case 
of the second embodiment, it is confirmed whether the data 
string is received immediately after step 808 and when the 
data String showing that halfpixel prediction is not used is 
received, it is also possible to make movement compensa 
tion processing always serve as fullpixel prediction in step 
808. 

0448. Furthermore, the above concept can be applied to 
cases other than movement compensation. For example, it is 
possible to reduce the DCT calculation time by using no 
high-frequency component for DCT calculation. That is, in 
the case of a receiving method, when the rate of the 
IDCT-calculation execution time to the entire execution time 
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exceeds a certain value, a data String showing that the rate 
exceeds a certain value is transmitted to the transmitting 
side. When the transmitting side receives the data string, it 
is also possible to calculate only low-frequency components 
through the DCT calculation and decrease all high-fre 
quency components to Zero. 

0449 Furthermore, though the embodiment is described 
above by using a picture, it is possible to apply each of the 
above methods to audio instead of video. 

0450. Furthermore, in the case of the third embodiment, 
an actual execution frequency of halfpixel prediction is 
recorded in step 3034 to calculate a maximum execution 
frequency. Then, when the maximum value is a small 
enough value or less (e.g. 2 or 3), it is possible to generate 
and transmit a data string showing that halfpixel prediction 
is not used (data string comprising a specific bit pattern). 
Furthermore, in the case of the first embodiment, when 
receiving a data string showing that halfpixel prediction is 
not used, it is possible to make the movement compensation 
processing in step 1022 always serve as fullpixel prediction. 

0451. Furthermore, the above concept can be applied to 
cases other than movement compensation. For example, by 
using no high-frequency component for DCT calculation, it 
is possible to reduce the DCT calculation processing time. 
That is, in the case of a receiving method, when the rate of 
IDCT-calculation execution time to the entire execution time 
exceeds a certain value, a data String showing that the rate 
exceeds a certain value is transmitted to the transmitting 
side. 

0452. When the transmitting side receives the data string, 
it is possible to calculate only low-frequency components 
through the DCT calculation and reduce all high-frequency 
components to Zero. 

0453 Furthermore, though the embodiment is described 
above by using a picture, it is also possible to apply the 
above method to audio instead of picture. 
0454. As described above, according to the first and third 
embodiments, the execution time of decoding is estimated in 
accordance with the estimated execution time of each ele 
ment and, when the estimated decoding execution time may 
exceed the time (designated time) required to receive the 
data for one sheet, halfpixel prediction having a long execu 
tion time is replaced with fullpixel prediction. Thereby, it is 
possible to prevent the execution time from exceeding the 
designated time and solve the problem (C1). 

0455 Furthermore, according to the fifth and seventh 
embodiments, the estimated execution time of each element 
is transmitted to the transmitting side, the execution time of 
decoding is estimated at the transmitting side, and halfpixel 
prediction having a long execution time is replaced with 
fullpixel prediction so that the estimated decoding time does 
not exceed the time (designated time) probably required to 
receive the data for one sheet. Thereby, the information for 
halfpixel prediction in the sent encoded information is not 
disused and it is possible to prevent the execution time from 
exceeding the designated time and solve the problem (C2). 

0456 Furthermore, according to the ninth embodiment, it 
is possible to solve the problem (C3) by estimating the 
execution time of each processing, moreover estimating the 
execution time required for encoding in accordance with the 
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estimated execution time, and deciding an executing fre 
quency so that the estimated encoding time becomes equal 
to or less than the time usable for encoding of a picture 
decided in accordance with a frame rate. 

0457 Thus, the present invention makes it possible to 
realize a function (CGD: Computational Graceful Degrada 
tion) for slowly degrading quality even if a calculated load 
increases and thereby, a very large advantage can be 
obtained. 

0458 Moreover, it is possible to perform operations same 
as described above by a computer by using a recording 
medium such as a magnetic recording medium or optical 
recording medium in which a program for making the 
computer execute all or part (or operations of each means) 
of the each steps (or each means) described in any one of the 
above-described embodiments. 

INDUSTRIAL APPLICABILITY 

0459. As described above, the present invention makes it 
possible to change information frames correspondingly to 
the situation, purpose, or transmission line by dynamically 
deciding the frames of data control information, transmis 
sion control information, and control information used for 
transmitting and receiving terminals. Moreover, it is easy to 
handle a plurality of video streams or a plurality of audio 
streams and mainly reproducing an important scene cut 
synchronously with audio by reflecting the intention of an 
editor. Furthermore, it is possible to prevent an execution 
time from exceeding a designated time by estimating the 
execution time of decoding in accordance with the execution 
time of each estimated element and replacing halfpixel 
prediction having a long execution time with fullpixel 
prediction when the estimated decoding execution time may 
exceed the time (designated time) required to receive the 
data for one sheet. 

1. A receiving terminal comprising: 
a Sub-program receiving section for receiving a Sub 

program relating to a program; and 
a looking-listening section for selecting and representing, 
when Switching a first program to a second program, a 
Sub-program relating to the second program, which 
Sub-program being received by the Sub-program 
receiving section. 

2. The receiving terminal of claim 1, wherein the looking 
listening section represents the Sub-program relating to the 
second program and then the second program. 

3. The receiving terminal of claim 1, wherein the program 
and the Sub-program are received by a different channel. 

4. The receiving terminal of claim 1, wherein the sub 
program is obtained by Sampling a program. 

5. The receiving terminal of claim 4, wherein the sub 
program is obtained by cyclically sampling a program. 

6. The receiving terminal of claim 4, wherein the sub 
program is obtained by Sampling a plurality of programs. 

7. A receiving method comprising the steps of 
receiving a Sub-program relating to a program; and 
selecting and representing, when Switching a first pro 
gram to a second program, a Sub-program relating to 
the second program. 
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