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(57) Abstract: Within a compressed audio-visual bit stream compression parameter sets are transmitted or stored prior to any other
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Embodiments are given for an extended DVD video compression scheme, where compression parameter sets of global and local
nature have to be maintained in a framework of established processing units like "Cells" or "Video object units".
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STORING OR TRANSMITTING CODING PARAMETERS WITHIN CODED AUDIO-VISUAL DATA

The invention relates to a method and to an apparatus for
storing or transmitting coding parameters within coded au-

dio-visual data.

Background

In the field of compressing audio-visual (AV) data the tech-
nological trend goes towards increasingly parameter-oriented
descriptions. Seen from an encoding point of view, compres-
sion parameters in general specify, in which of several pos-
gsible modes certain parts of the encoder input (AV data)
shall be processed. Correspondingly, from a decoding point
of view, those same compression parameters indicate, accord-
ing to which of several allowable rules a section of a given
compressed bit stream shall be converted back into a piece

of AV data.

Compression parameters can be of different nature; assuming
a compression scheme where pictures are subdivided into
slices, they may be “global parameters (GP)”, “picture layer
parameters (PLP)” and “slice layer parameters (SLP)”. It is
expected that GP are mostly constant, since they express pa-
rameters such as picture size or color space. However, they
could be changed at the start of a random access unit, such
as a GOP. Therefore, a small set of different GP sets will
be referenced from within an AV bit stream. PLPs express pa-
rameters that might change more frequently, at a maximum on
a per-picture basis. Hence, each coded picture will refer-
ence one out of a potentially larger set of such PLPs. Simi-
larly, different SLPs could be referenced by each coded

slice within a coded picture.
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It is expected that GP are mostly predetermined by the na-
ture of the sgpecific AV material being compressed, whereas
PLP and SLP can be freely chosen as part of the encoder op-
timization. For the latter, the selection is likely to be
based on some kind of compression efficiency measure quanti-
fying either the coding error or the compression bit rate or

both.

The above-mentioned technology will be used in the develop-

ing MPEG-4 Part 10, also known as H.26L or JVT codec.

Invention

The invention is based on the recognition of the following

facts.

In addition to specifying and appropriately selecting the
compression parameters, they themselves must in most cases
be transmitted or stored along with the AV data proper, in
order to allow a meaningful decoding. This task needs to be
tackled separately for each application domain, wherein the

transmission or storage of compression parameters has to

fulfil several, partly conflicting requirements.

* Compactness:

On a global as well as local level, the compression parame-
ter description must be kept compact, such that the total
bandwidth needed for AV data plus parameters does not out-
weigh any gain in compression efficiency achieved by a pa-
rameterized approach. This includes a strong motivation to
avoid any unnecessary repetition or other redundancy present
in the compression parameters.

Consequently, the indexing mechanism from a coded picture or
slice to the parameter set(s) will bound the number of pa-

rameter sets of each type that can be addressed, in order to
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reach the compactness goal. Hence, it must be specified
whether it is possible that two different parameter sets are
identified by the same (numeric or other) label. In other
words, a name scope for the labels of parameter sets needs
to be established.

* Decodability:

With AV data, especially on a storage medium, being prone to
be accessed in non-sequential, random ways, any parameter
set allocation scheme must ensure that all required compres-
sion parameters are made available when entering and decod-
ing a bit stream at any of its entry points. This includes
the important cases of any kind of trick play, and may en-
tail allowing certain controlled forms of data redundancy.

* Compatibility:

When designing an extension of an existing specification,
such as DVD for optical storage, it is desirable to maintain
as many as possible of the well-understood and established
system concepts. Solutions taking this into account are
likely to be judged favorably in the standardization proc-

ess.

A problem to be solved by the invention is to provide a

method that fulfills the above requirements.

This problem is solved by the method disclosed in claim 1.
An apparatus that utilizes this method is disclosed in claim
6. A corresponding decoding method and apparatus is claimed

in claim 7 and 8, respectively.

According to the inventive method a number of coding parame-
ter sets being referenced from within the coded data of a
Picture or of a part of a picture are used. A first group of
coding parameter sets that are being referenced within the
first picture of a group of independently accessible coded
Pictures are inserted before the coded data of said first

picture. A second group of said coding parameter sets that
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are being referenced in subsequent coded pictures of said
group of independently accessible coded pictures are in-

serted after the coded data of said first picture.

Therefore, compression parameter sets needed for decoding
are instantaneously available at an entry point, hence opti-
mizing for decodability without sacrificing too much bit

rate.

Advantageously, the second group of said coding parameters
gsets is placed immediately after the coded data of said

first picture.

Advantageously, each coding parameter set of said second
group of coding parameter sets is individually placed within
said group of independently accessible coded pictures before
the coded data of that picture where said coding parameter

set is first being referenced.

Furthermore, it is of advantage that the numeric or other
labels of each said coding parameter set need only be unique
within each of said groups of independently accessible coded

pictures.

According to a further advantageous embodiment both the
coded data of pictures or parts of pictures as well as the
coding parameter sets are conveyed in data packets for
placement in an underlying storage or transmission format or

protocol.

Further advantageous embodiments of the invention result

from the following description.
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Drawing

Exemplary embodiments of the invention are described with

reference to the accompanying drawings, which show in:

Fig.1 an AV stream with separate parameter sets;
Fig.2. an AV stream with in-band parameter sets;
Fig.3. an AV stream with in-band parameter sets,

only included before their first reference.

Exemplary embodiments

An audiovisual data format on a storage medium as well as in
a broadcast transmission system will usually exhibit indi-

vidually accessible data units (IADU), that permit the play-

back to be started at multiple locations within the AV bit

stream. In the realm of MPEG video compression, IADU corre-
sponds to the concept of “Group of Pictures” (GOP), in DVD
to “Cell” or “Wideo Object Unit” (VOBU).

Fig.1l shows an IADU of an AV stream with separately gener-
ated parameter sets. The IADU comprises pictures pl, p2,
p3,pi,.. each subdivided into slices sl, s2,.., sn. For the
slices there are pointers to separately generated compres-
gsion parameters, exemplarily, to global parameters GP1l and
GP2, picture layer parameters PLP1, PLP2 and PLP3, and slice
layer parameters SLP1, SLP2, SLP3, SLP4 and SLP5.

The IADU commonly starts with an entry picture pl (intra-
coded frame) that is decodable independent from any other
data in the AV bit stream, with the exception of the refer-
ence to the needed parameter sets, e.g. one reference each
to a global parameter GPl, a picture layer parameter PLP1
and slice layer parameters SLP1l, SLP2 for each coded slice

within the picture.
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According to the invention the initially separate parameter
sets shown in Figure 1 are reinserted into the main AV bit
stream. This eliminates the name scope problem for parame-
ter set labels and allows for easy random access into the AV
bit stream without the need to read any auxiliary data from

elsewhere on the medium.

Those parameter sets GP1, PLP1l, SLP1l, SLP2 that are being
referenced within the ‘entry picture pl are reinserted before
the coded data of that same entry picture as depicted in
Figure 2 or, alternatively, in a systems-level container
(e.g. NAV PACK in DVD) that precedes the entry picture pl.
The reinserted parameter sets can now be referenced by their
label from any picture within the IADU. The name scope of
the label is limited to the IADU. Other pictures after the
entry picture may reference other parameter sets that have

not yet been conveyed.

These parameter sets PLP2, SLP3, SLP4, SLP5 are conveyed
right after the coded data of the entry picture. This has
the advantage that those parameter sets need not to be read
in trick mode, when only the entry picture of each IADU is
needed. Parameter sets GP2, PLP3 referenced

not at all in this IADU are not inserted.

Furthermore, to ease the adaptation of AV data where parame-
ter sets are generated on the fly as needed during encoding,
an option may be foreseen, to insert each parameter set at
any valid location preceding the point in the bit stream
where it is first being referenced as depicted in Figure 3.
The parameter sets GP1l, PLP1l, SLP1l, SLP2 are located before
the entry picture pl, entry picture, the picture layer pa-
rameter PLP2 and slice layer parameters SLP first referenced
in picture p2 are inserted before the coded data of picture
p2, the slice layer parameters SLP4, SLP5 first referenced

in picture pi in front of picture pi.
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One specific embodiment of the present invention, assuming
carriage of MPEG-4 Part 10 video content over MPEG-2 Systems
transport, requires that, within a PES stream, any network
abstraction layer (NAL) units carrying a parameter set with
a specific numeric label (parameter set id) shall precede
any NAL units conveying coded video data which either di-
rectly reference said specific parameter set or for the de-
coding of which said specific parameter set is necessary.
Furthermore, such parameter set NAL units shall be retained
by the decoder for further reference within the name scope
of the parameter_set_ ids. Finally, the definition of the
name scope for parameter set ids could explicitly be dele-
gated to application specifications, such as an extension to

the DVD specification.

As an embodiment of the present invention on the DVD side, a
future extension of DVD encompassing parameterized video
compression might be based on the following: That the scope
of parameter_set_ids of Global Parameters (GPs) corresponds
to a Cell, and therefore video data in the first video
packet in a Cell shall start with NAL units containing all
GPs being referenced within that Cell, followed by video
data for the VOBUs of the Cell; and these GPs shall be re-
tained in the decoder until the end of the Cell playback.
Further, the scope of parameter set ids of PLPs and SLPs
corresponds to a VOBU, and therefore video data for each
VOBU shall start with NAL units containing all PLPs and SLPs
being referenced within the first refefence picture of the
VOBU; subsequent NAL units might also contain further PLPs
and SLPs, using different parameter set ids, if they are be-
ing referenced in subsequent pictures of the VOBU; and any
such PLPs and SLPs shall be retained in the decoder until
the end of the VOBU playback.

An advantage of the invention is that placing the entry pic-
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ture parameter sets between the entry point and the subse-
quent entry picture data optimizes access speed and data
availability. Placing the other needed parameter sets after
the coded data of the entry picture avoids having to read

such data in trick modes where they are not needed.

The necessity to repeat all used parameter sets for each
IADU slightly increases the bit rate of the overall stream,
however, since each used parameter set occurs only once in
the bit stream, this solution is still superior to classical

repetition of coding parameters on a picture or slice basis.

The invention is especially useful for transport or storage
of AV bit streams. However, the invention is also applicable

to other kinds of bit streams.
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1. Video coding method using a number of coding parameter
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sets being referenced from within the coded data of a
picture or of a part of a picture, wherein a first
group of coding parameter sets (GP1l, PLP1l, SLP1l, SLP2)
that are being referenced within the first picture (pl)
of a group of independently accessible coded pictures
are inserted before the coded data of said first pic-
ture while a second group of said coding parameter sets
(PLP2, SLP3, SLP4, SLP5) that are being referenced in
subsequent coded pictures of said group of independ-
ently accessible coded pictures are inserted after the

coded data of said first picture (pl).

. Video coding method according to claim 1, wherein the

second group of said coding parameters sets (PLP2,
SLP3, SLP4, SLP5) is placed immediately after the coded
data of said first picture (pl1).

. Video coding method according to claim 1, wherein each

coding parameter set of said second group of coding pa-
rameter sets is individually placed within said group
of independently accessible coded pictures before the
coded data of that picture where said coding parameter

set is first being referenced.

. Video coding method according to any of claims 1 to 3,

wherein the numeric or other labels of each said'coding
parameter set need only be unique within each of said

groups of independently accessible coded pictures.

. Video coding method according to any of claims 1 to 3,

wherein both the coded data of pictures or parts of
pictures as well as the coding parameter sets are con-

veyed in data packets for placement in an underlying
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storage or transmission format or protocol.

6. Video coding apparatus using a method according to any

of claims 1 to 5.

7. Video decoding method for decoding a video signal coded

according to any of claims 1 to 5.

8. Video decoding apparatus using a method according to

10 7 claim 7.



PCT/EP2003/007562

WO 2004/010700

[ QInS1y

1/3

1d
us |"s|gs | ts|{us |s|zs | s us stgs|isfQus|s)legs| s
“d|d || d|'ed|ed]ed]'ed| zd]| zd | zd]| zd ‘pd | pd | “1d | “d
&dis d1S €d1S cdl1s 1d1S €dld ¢did ldld ¢do LdD




PCT/EP2003/007562

WO 2004/010700

2/3

7 9IN31

us
g

adq

s
4

1S
__Q

us

A

1S

us

¢S

LS

Sd1S

vd1S

€d1S

us
N&Jm.va

<
o

.FQ

1S
qd Jedis

1d1S

id1d

LdO

€d1d

2do




PCT/EP2003/007562

WO 2004/010700

3/3

€ 2In31

us
._Q

»_Q

¢s
.mQ

1S
&Q

Sd18

d1S

us
—mQ

és

LS

us

zs

s

£d1S

us
Z3C]

-
o

LS
qafeats

ld18

ldid

1dO

€dld

¢doO




In ional Application No

INTERNATIONAL SEARCH REPORT

PCT/EP 03/07562
TP h0aNT /2 "G11827/00  11B15/18  G11827/10

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 HO4N G11B

Documentation searched other than minimum documentation to the extent that such documents are inciuded in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search lerms used)

EPO-Internal, WPI Data, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 5 535 008 A (MIYAZAKI KEN ET AL) 1-8
9 July 1996 (1996-07-09)
column 6, 1ine 13-25
column 3, Tine 42-51
column 3, Tine 64-67

A US 6 118 927 A (ARAFUNE TAKEO ET AL) 1-8
12 September 2000 (2000~09-12)
abstract

A US 5 596 564 A (AZUMATANI YASUSHI ET AL) 1-8
21 January 1997 (1997-01-21)
abstract

A EP 0 866 461 A (SONY CORP) 1-8
23 September 1998 (1998-09-23)
column 7, Tine 8-19
column 8, line 27-41

)=

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :
P gor cuments *T" later document published after the international filing date
or priority date and not in conflict with the application but

"A" document defining the general state of the art which is not cited to understand the principle o theory underlying the

considered to be of particular relavance

Invention
e ea}(lfer document but published on or after the international *X" document of patticular relevance; the claimed invention
filing date ) cannot be considered novel or cannot be considered to
*L* document which may throw doubis on priosity claim(s) or Involve an inventive step when the document is taken alone

which is cited to establish the publication date of another

citation or other special reason (as specified) Y* document of particular relevance; the claimed invention

cannot be considered to invoive an inventive step when the

*C" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu~
. other means ments, such combination being obvious to a person skilled
*P* document published prior to he international filing date but Inthe art. »
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
3 September 2003 11/09/2003
Name and mailing address of the ISA Authorized officar

European Patent Office, P.B. 5818 Patentlaan 2
TNL ~ 2280 HV Rijswijk T ] .

ol. (+31-70) 340-2040, Tx. 31 651 epo nl, .
Fax: (+31-70) 340-3016 Gries, T




INTERNATIONAL SEARCH REPORT

Int jonal Application No
PCT/EP 03/07562

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Categoty °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

EP O 797 206 A (PIONEER ELECTRONIC CORP)
24 September 1997 (1997-09-24)

abstract

WENGER, S., STOCKHAMMER, T.: "H.26L over
IP and H.324 Framework"

ITU STUDY GROUP 16 QUESTION 6 VIDEO CODING
EXPERTS GROUP (VCEG), ‘OnTine!

21 September 2001 (2001-09-21)

- 24 January 2001 (2001-01-24), pages
1-14, XP002227242

Fourteenth Meeting: Santa Barbara, CA, USA
Retrieved from the Internet:
CURL:http://standards.pictel.com/ftp/video
-site/0109_San/VCEG-N52.doc>

‘retrieved on 2003-01-14!

page 1, paragraph 6

page 8 —page 11

SUZUKI, T. ET AL.: "Group of Pictures for
VT Codec”

JOINT VIDEO TEAM (JVT) OF ISO/IEC MPEG &
ITU-T VCEG, ‘Online!

29 January 2002 (2002-01-29)

- 1 February 2002 (2002-02-01),
XP002227243

2nd Meeting Geneva, CH

Retrieved from the Internet:
<URL:http://standards.pictel.com/ftp/video
-site/0201_Gen/JIVT-B069.doc>

‘retrieved on 2003-01-14!

the whole document

WENGER, S.: "RTP payload Format for JVT
Video"

INTERNET ENGINEERING TASK FORCE IETF -
INTERNET DRAFT, ‘Online!

February 2002 (2002-02), XP002227245
Retrieved from the Internet:
<URL:http://www.cs.columbia.edu/{hgs/rtp/d
rafts/draft-wenger-avt-rtp-jvt-00.txt>
‘retrieved on 2003-01-14!

page 3, paragraph 3.1

STOCKHAMMER, T.: "H.26L/JVT Coding
Network Abstraction Layer and IP-based
Transport"

IEEE INTERNATIONAL CONFERENCE ON IMAGE
PROCESSING ICIP 2002,

vol. II, September 2002 (2002-09), pages
485-488, XP002227244

Rochester, N.Y., US

page 486, right-hand column, paragraph 4
-page 487, right-hand column, paragraph 1;
figure 2

1-8

1-8

1-8




INTERNATIONAL SEARCH REPORT

Int%nal Application No

PCT/EP 03/07562

Patent document Publication , Patent family Publication

cited in search report date member(s) date

US 5535008 A 09-07-1996 JP 3019659 B2 13-03-2000
JP 6268969 A 22-09-1994
JP 2773594 B2 09-07-1998
JP 6276485 A 30-09-1994
JP 2947395 B2 13-09-1999
JP 7212768 A 11-08-1995
KR 178819 Bl 01-05-1999
us 6141491 A 31-10-2000
us 6016382 A 18-01-2000

Us 6118927 A 12-09-2000 AT 174149 T 15-12-1998
AT 191292 T 15-04-2000
CA 2168327 Al 31-07-1996
CN 1134583 A ,B 30-10-1996
DE 69601039 D1 14-01-1999
DE 69601039 T2 24-06-1999
DE 69607489 D1 04-05-2000
DE 69607489 T2 21-09-2000
EP 0724264 A2 31-07-1996
EP 0872839 A2 21-10-1998
JP 2747268 B2 06-05-1998
JP 8273304 A 18-10-1996
JP 2857126 B2 10-02-1999
JP 10074379 A 17-03-1998
JP 2875237 B2 31-03-1999
JP 10074380 A 17-03-1998
KR 209846 B1 15-07-1999
KR 209851 B1 15-07-1999
KR 220529 Bl 15-09-1999
TW 434531 B 16-05-2001
us 5870523 A 09-02-1999

US 5596564 - A 21-01-1997 JP 7170492 A 04-07-1995
us 5642338 A 24-06-1997
us 5798995 A 25-08-1998

EP 0866461 A 23-09-1998 CN 1199906 A 25-11-1998
EP 0866461 A2 23-09-1998
JP 10322661 A 04-12-1998
us 6282320 Bl 28-08-2001

EP 0797206 A 24-09-1997 JP 9259541 A 03-10-1997
DE 69715492 D1 24-10-2002
DE 69715492 T2 06-03~-2003
EP 0797206 A2 24-09-1997
us 6137954 A 24-10-2000




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

