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SYSTEM AND METHOD FOR CODING AND
DECODING PICTURE SIGNALS BASED ON A
PARTITION TABLE INCLUDING LENGTH
INFORMATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 09/630,708 filed on Aug. 1, 2000, the
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a picture system,
and more particularly, to a method for encoding and decod-
ing a picture signal for detecting and correcting errors in a
new structured GOB according to a data partition technique.

[0004] 2. Background of the Related Art

[0005] In general, if a signal to be transmitted or stored is
represented with a series of different symbols, coding is
representation of each of the symbols with a length of code,
wherein representation of each symbol with the same
lengths of codes is called as a fixed length coding, and
representation of each symbol with different lengths of
codes is called as a VL.C(Variable Length Coding). In the
VLC in which respective symbols are represented with
different lengths of codes, codes with short lengths are
assigned to the symbols with a high frequency of occurrence
in view of probability, and codes with relatively long lengths
are assigned to the symbols with a low frequency of occur-
rence in view of probability, resulting to represent the signal
with a less number of bits compared to the fixed length
coding in which the same lengthed symbols are assigned to
all symbols. However, though the VLC is efficient in com-
pressing an amount of information, the VLC has the fol-
lowing disadvantages compared to the fixed length coding in
an environment channel errors are occurred, frequently. That
is, in the case of the fixed length coding, when the codes
representing a symbol is contaminated by a channel error,
only the symbol is affected. However, in the case of VLC,
as the codes for each symbol has a proper length, if a channel
error is occurred at a symbol coded to a particular length, not
only the contaminated symbol, but also following successive
symbols are affected because the codes contaminated by the
error can be mistaken as codes for other symbol, i.e., even
synchronization information for each code can be lost. In
conclusion, when information is compressed by the VL.C in
transmission of information in an environment of high
channel error occurrence, a method for supplementing the
disadvantage is required. One of the most general supple-
menting method is to provide a system as shown in FIG. 1.
FIG. 1 illustrates a block diagram showing a system pro-
vided for supplementing the disadvantage of the related art
VLC.

[0006] Referring to FIG. 1, on the transmitter side, a
channel coding part 3 is connected to a rear end of a source
coding which contains variable length coding part 2. And, on
the receiver side, a source decoding block 5 is connected to
a rear end of a channel decoding part 4. The channel coding
part 3 adds a redundancy to a picture received through a
camera before coding the picture, so that the channel decod-
ing part 4 on the receiver side can detect occurred error and
restore an original picture even if there is a channel error
occurred. Though this is for enhancing a resilience to the
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error occurrence, since the redundancy is added without
information on a GOB(Group Of Block) to be subjected to
VLC, this may deteriorate a compression efficiency, signifi-
cantly. To cope with this problem, other techniques for
removing the error are employed recently, having a higher
resilience for the channel error occurrence. One of the
representative algorithms is the coding technique recom-
mended by H.263 of ITU-T, another is the coding technique
recommended by the MPEG-4 in the IEC International
Electrotechnical Commission) of the ISO (International
Organization for Standardization). The techniques are the
resynchronization, the data partitioning, the reversible vari-
able length codes, which can provide an error compensation
of approx. 2~3 dB, presently. The data partitioning is one of
technique for enhancing resilience to the channel error
occurrence, together with the channel coding.

[0007] The channel coding and the data partitioning vill be
explained in more detail. In the channel coding, the Reed-
Solomon code, the BCH code(Bose-Chaudhuri-Hocqueng-
hem code), or the convolution code are used as one of error
correction code. The channel coding by using the BCH code
is one of block coding method for detection of random errors
and error correction of independent various bits. The block
coding method is a coding method in which information bits
to be transmitted is partitioned into fixed sizes of blocks, and
parity bits, error detection bits, are added to each of the
blocks. However, the channel coding by using the Reed-
Solomon code is one of block coding for burst error detec-
tion and correction. What the two block coding methods of
the channel coding have in common is the partition into
fixed sizes of blocks and addition of redundancy bits thereto
for protection of the blocks. In this instance, the blocks are
partitioned without considering information on the codes of
the blocks, at all.

[0008] The data partition technique will be explained. For
reference, in the case of moving picture compression rec-
ommended by the MPEG-4, the VL.C picture is partitioned
in GOBs. The GOB includes headers, moving vectors, and
discrete cosine transform coefficients. FIG. 2 illustrates a
GOB partition structure according to the related art data
partition technique.

[0009] Referring to FIG. 2, in the related art data partition,
a data is partitioned into three GOB regions 11, 13 and 15
of headers, moving vectors, and discrete cosine transform
coeflicients. The three regions 11, 13 and 15 are regions of
the header, the moving vector, and the discrete cosine
transform coefficient of each of 8 macro blocks in the GOB.
There are partition markers 12 and 14 provided between the
three regions 11, 13, and 15 for making the three regions 11,
13, and 15 distinctive. And, there is a resynchronization
marker 10 added to a front of the GOB, so that the source
decoding part in FIG. 1 can detect a starting point of the next
GOB when damage to a portion of the GOB by an error is
detected. The contents of the GOB is partitioned into the
three regions because, though restoration of the picture is
very difficult if the header region 11 is damaged by the error,
a close restoration of an original picture is possible com-
paratively by using information in the header region 11
when only the moving vector region 13 is damaged, and a
very close restoration of an original picture is possible by
using information in the header region 11 and the moving
vector region 13 when only the discrete cosine transform
coeflicient region 15 is damaged. If the contents of the GOB
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is not partitioned thus, even if the discrete cosine transform
coeflicient region 15 is damaged, since the receiver side can
not know whether the discrete cosine transform coeflicient
region 15 is damaged, or the header region 11 or the moving
vector region 13 is damaged, a result that the entire GOB is
damaged is brought about.

[0010] However, the related art channel coding and data
partition have the following problem.

[0011] First, even if the GOB is partitioned into different
information regions, the related art data partition has no
method for protecting the partitioned regions individually,
and, when the partition marker used for making the respec-
tive regions distinctive is damaged by the error, affect of the
damage will be great. Nevertheless, it has been difficult to
add any device for protecting the damage to the partition
marker as a method for solving the problem.

[0012] Second, the provision of redundancy regardless of
the contents of the variable length coded GOB in the related
art channel coding for enhancing resilience to the error
occurrence drops a compression efficiency, significantly.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention is directed to a
method for encoding and decoding a picture signal that
substantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0014] One object of the present invention is to provide a
method for encoding and decoding a picture signal, for
reducing a drop of compression efficiency, and enhancing a
resilience to an error occurrence.

[0015] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims herecof as well as the
appended drawings.

[0016] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, the method for encoding a
picture signal includes the steps of (1) grouping picture
information of one block group into respective information
regions of each block, and partitioning to relevant regions,
and (2) forming a partition table having length information
of the partitioned regions of the grouped respective infor-
mation regions.

[0017] Preferably, the picture information of the block
group is partitioned into a header region having a group of
respective headers of a plurality macro blocks, a motion
vector region having a group of respective motion vectors of
the plurality of macro blocks, and a discrete cosine trans-
form coefficient region having a group of respective discrete
cosine transform coefficient region of the plurality of macro
blocks.

[0018] And, the channel coding for the block group is
carried out, with the regions given redundancies different
from one another taking protection levels of the regions into
account, and then transmitted in an order of the resynchro-
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nization marker, partition table, the header region, the
motion vector region, the discrete cosine transform region.

[0019] Length information for respective partitioned
regions each recorded in a number of bits on the partition
table is determined by converting a maximum length of each
of the partitioned regions into a number of bits.

[0020] The method for decoding a picture signal of the
present invention includes the steps of analyzing the trans-
mitted partition table after the transmission step at first for
understanding respective partition regions, and decoding
bits of understood respective partition regions, indepen-
dently.

[0021] In another aspect of the present invention, there is
provided a method for decoding a picture signal including
the steps of (1) channel decoding, and analyzing the partition
table of the transmitted partition table at first, to understand
lengths of respective partition regions, and (2) channel
decoding respective partition regions according to the under-
stood lengths of the partition regions, independently.

[0022] Preferably, if a portion of the block group is
damaged by error such that detection of a boundary of the
block group is difficult in the channel decoding step, a
starting point of the block group to be transmitted at the next
time can be detected by using length information recorded
on the partition table, and propagation of error to the next
block group is prevented.

[0023] The channel encoding and decoding permit inde-
pendent coding and coding protection level set up for each
of the partitioned regions based on length information for
each partitioned region recorded on the partition table.

[0024] 1t is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion:

[0026]

[0027] FIG. 1 illustrates a block diagram showing a
system provided for supplementing the disadvantage of the
related art VLC;

[0028] FIG. 2 illustrates a GOB partition structure accord-
ing to the related art data partition technique;

[0029] FIG. 3 illustrates a GOB partition structure accord-
ing to a method for partitioning a data in accordance with a
preferred embodiment of the present invention; and,

[0030] FIG. 4 illustrates a system of explaining the steps
of encoding and decoding a picture signal in accordance
with a preferred embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0031] Reference vill now be made in detail to the pre-
ferred embodiments of the present invention, examples of

In the drawings:
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which are illustrated in the accompanying drawings. The
data partition of the present invention suggests to use, not
the present partition markers, but a partition table in parti-
tioning a region of a GOB according to contents of infor-
mation of the GOB, on which length information of respec-
tive regions is recorded for informing length information of
an entire GOB. And, though the channel coding is applied,
the channel coding is applied to each partitioned region in
the GOB structure, individually. A protection level for error
is made higher for each of the partitioned regions individu-
ally according to an importance of each region, for enhanc-
ing a restoring capability.

[0032] FIG. 3 illustrates a GOB partition structure accord-
ing to a method for partitioning a data in accordance with a
preferred embodiment of the present invention.

[0033] Referring to FIG. 3, in the method for encoding
and decoding a picture signal of the present invention, each
of GOBs is partitioned into three regions 22, 23 and 24 of
a header, motion vector, and discrete cosine transform
coeflicient. The three regions 22, 23 and 24 are groups of
headers, motion vectors, and discrete cosine transform coef-
ficients of 8 macro blocks in the GOB. And, in order to mark
the three partitioned regions 22, 23 and 24, information on
a length of each partitioned region, i.e., a partition table 21
having a number of bits of each partitioned region recorded
thereon, is disposed in front of the partitioned regions.
Information on a length of each partitioned region recorded
in the number of bits on the partition table 21 is fixed by
converting a maximum length of each region into a number
of'bit. That is, if the header has a maximum length of approx.
10, 4 bits are assigned, if the header has a maximum length
of 80, 7 bits are assigned, and a length discrete cosine
transform coefficient has a maximum 1000, 10 bits are
assigned. And, identical to the related art GOB structure, in
the present invention, a resynchronization marker 20 is
added to a front side of the partition table 21 identical to the
present GOB structure selectively, so that a decoding part 32
in FIG. 4 can find the next GOB when a portion of the
partition table 21 of the GOB is damaged by the error. In this
instance, in the present invention, the resynchronization
marker is added selectively, since the partition table 21 has
information on lengths of the partitioned regions, as far as
the partition table is not damaged by an error, the resyn-
chronization marker is not required. For this, because the
partition table 21 has the highest importance of the GOB in
the channel coding of the present invention, a protection
level for the partition table 21 is made relatively higher for
reducing a necessity for the resynchronization marker 20.
Particularly, in the channel coding, no fixed redundancy is
provided to each of the partitioned regions 22, 23 and 24, but
an individual redundancy is provided to each of the parti-
tioned regions 22, 23, and 24. That is, the importance of
respective regions is in the order of the partitioned table 21
region, the header 22 region, motion vector 23 region, and
discrete cosine transform coefficient 24 region. Therefore,
the more redundancy is provided to a region having rela-
tively higher importance. Application of such an individual
channel coding is made possible from the fact that the
partitioned table 21 has information on lengths of all parti-
tioned regions 22, 23 and 24 recorded thereon, from which
information on a length of entire GOB can be known. Since
a boundary of each partitioned region can be known only
when the partition marker is found in the related art coding,
the individual coding for every partitioned region is very

May 25, 2006

difficult. Therefore, the related art channel coding can not,
but be conducted uniformly for the GOB, without partition-
ing the regions of the GOB.

[0034] Since the present invention applies the variable
length coding to the channel coding for independent channel
coding of each partitioned region, as shown in FIG. 4, a
device for encoding and decoding a picture signal used in
accordance with a preferred embodiment of the present
invention may include a system in which the related art
variable length coding part and the channel coding part are
combined. FIG. 4 illustrates a system of explaining the steps
of encoding and decoding a picture signal in accordance
with a preferred embodiment of the present invention.

[0035] Before carrying out coding according to the present
invention, a GOB is formed in a structure as shown in FIG.
3. After calculation of picture information on the header, the
motion vector, and discrete cosine transform coefficients of
each macro block, the picture information is grouped by
information characteristics. That is, the headers are grouped
with headers, the motion vectors are grouped with the
motion vectors, and DCT coefficients are grouped with the
DCT coefficients of the macro blocks in the GOB. Then,
length information for each partitioned region grouped thus
is extracted, and a partition table having information on
lengths of respective partitioned regions is formed. Thus, by
providing length information of picture information, such as
a discrete cosine transform coefficient by the variable length
coding, independent channel coding for each partitioned
region is possible, that in turn permits provision of inde-
pendent redundancy to each partitioned region, and prevents
an error propagation over the partitioned region. For
example, in a case of a block channel coding, such as a BCH
coding, a size of a block region can be adjusted such that no
more than two partitioned regions are contained, and in the
case of convolution code too, channel code unit can be set
such that no more than one partitioned region is exceeded.
And, the resynchronization marker can be added to every
block group, selectively. Then, the encoding part 31 in FIG.
4 carries out channel coding different between protection
levels of respective information of the partitioned regions.
For example, the channel coding is carried out indepen-
dently in the order of the partition table, the header regions,
the motion vector regions, and the discrete cosine transform
coeflicient regions. In this instance, though the channel
coding can be carried out independently according to the
protection levels for errors of respective partitioned regions,
the channel coding may be carried out independently
according to the same protection levels for entire partitioned
regions of the GOB, at times. Thus, the encoding part 31
carries out independent channel coding for the partitioned
regions, for prevention of propagation of errors from one
partitioned region to other partitioned regions. The GOB
channel coded thus is transmitted in an order of the resyn-
chronization marker, the partition table, the header region,
the motion vector region, and the discrete cosine transform
coeflicient region. Then, at first, after the decoding part 32
subjects the partition table to channel decoding, the decod-
ing part 32 subjects each of the partition regions to channel
decoding based on information on lengths of each partition
region analyzed in the course of decoding of the partition
table. In the channel decoding of each of the partitioned
regions, bits in each of the partitioned regions can be
channel decoded independently again because boundaries of
respective partitioned regions of the received signal can be
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known from length information of each of the partitioned
regions and the coding protection levels on the partition
table. During such encoding and decoding procedures, if a
portion of bits of the GOB is damaged by an error, infor-
mation is lost for a partitioned region containing the dam-
aged bit in the present invention, and the decoding part 32
can restore an image close to an original image by using
information on rest of the partitioned regions.

[0036] The damage to a part of bits of the GOB can be
known according to the following methods.

[0037] First, the damage to a part of bits can be verified by
detection of changed bits in the channel encoding and
decoding.

[0038] Second, the damage to a part of bits can be verified
by presence of codes not consistent to a code syntax which
is a series of rules for the encoded GOB bits during the
channel decoding.

[0039] Third, the damage to a part of bits can be verified
by confirming that the channel decoding is made matched to
the boundaries of each of the partitioned regions. That is, in
the process of the channel decoding, even if a boundary of
one partitioned region is passed, if the channel decoding is
kept on for the partitioned region, it can be known that bits
of a part of the GOB is damaged. That is, when information
length recorded on the partition table is not consistent to a
decoded portion, it can be known that bits of a part of the
GOB is damaged.

[0040] Of the above three, in the case the channel decod-
ing is carried out not matched to each boundary of respective
partition regions, that is an error propagation is occurred, the
present invention prevents continuation of a wrong channel
decoding by using length information on the partition table.
That is, the partitioned region damaged by the error is
skipped to start the channel decoding from the next parti-
tioned region by using the length information on the parti-
tion table. And, in the case bits of a part of the GOB are
damaged by error, after an image closest to an original image
is restored by using information on other undamaged parti-
tioned regions, decoding for the GOB should be carried out,
for which a starting point of the next GOB should be known.
To do this, though the related art employs the resynchroni-
zation marker, as, not only the length information for each
partitioned region, but also an entire GOB length can be
known from the partitioned table in the present invention, a
starting point of the next GOB can be known by using the
length information on the partitioned table and the protec-
tion levels. Though this method requires an assumption that
the partition table is not damaged by the error, there is
almost no possibility of damage because, in the present
invention, the channel coding is carried out with a high
redundancy considering an importance of the partition table.
Accordingly, the GOB of the present invention requires no
resynchronization marker. However, the damage will be
serious if the partition table is damaged in a state the
resynchronization marker is not present, the resynchroniza-
tion marker may be inserted selectively. Eventually, in the
present invention, the partition table and the resynchroniza-
tion marker are made to complement each other.

[0041] As can be known from the forgoing description,
information on the partition table is the most important of all
information of the GOB in the present invention. And,
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importance of information of each of the partitioned regions
differ, in general, in a descending order starting from the
header region, the motion vector region, and the discrete
cosine transform coefficient region. Therefore, in the present
invention, each region of the GOB is channel coded with a
redundancy taken a protection level into account based on
importance of the region. In more detail, the partition table
which has the highest protection level for error is channel
coded with a high redundancy, and the redundancy is
lowered in the order of the header region, the motion vector
region, the discrete cosine transform coefficient region for
rest of partition regions in the channel coding.

[0042] As another embodiment of the present invention,
after each of the partition regions are channel coded, lengths
of' the partition regions on the partition table are transported,
for receiving and making an independent decoding of each
of the partition regions.

[0043] Separate from this, the method for coding and
decoding a picture signal of the present invention may be
applied to the related art GOB partition structure, wherein,
referring to the related art GOB partition structure in FIG.
2, the channel coding is carried out with a high redundancy
provided to the partition markers which have relatively high
importance compared to the other partition regions and the
highest protection level for the error, and with lower redun-
dancies provided in a descending order starting from the
header region, the motion vector regions, and the discrete
cosine transform coefficient region in the partition region.

[0044] Application of the procedure for encoding and
decoding a picture signal of the present invention explained
until now to a picture transmission mobile station in which
the channel coding is regarded important can provided a
great effect.

[0045] As has been explained, the method for coding and
decoding a picture signal of the present invention has the
following advantages.

[0046] First, by adding a partition table having length
information on each GOB partition region to the GOB, by
using, not the partition marker, but the data partition tech-
nique, an error can be detected and corrected effectively
through coding and encoding an image.

[0047] Second, because the channel coding and decoding
is carried out with different redundancies provided to each
partition region according to protection level for errors of
each partitioned region, a maximum length of error propa-
gation can be limited to one partition region. That is, by
using the length information of the partition table, continu-
ous advance of a wrong decoding over the partition regions
is prevented.

[0048] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
method for encoding and decoding a picture signal of the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.



US 2006/0109916 Al

What is claimed is:
1. A method of encoding a video signal comprising:

generating a resynchronization signal for a group of
image blocks;

generating a first signal including size information of said
group of image blocks; and

generating a video signal for said group of image blocks.
2. The method of claim 1, wherein generating the first
signal includes:

partitioning picture information of the group of image
blocks into information regions, the size information
indicating a number of bits allocated to each of the
information regions.

3. The method of claim 2, wherein the video signal
includes the size information, the information regions, and a
marker corresponding to resynchronization signal arranged
in a predetermined order.

4. The method of claim 3, wherein the predetermined
order places the size information between the resynchroni-
zation marker and the information regions in the video
signal.

5. The method of claim 2, wherein the information regions
include:

a header region having a group of respective headers of a
plurality of macro blocks in the group of image blocks;

a motion vector region having a group of respective
motion vectors of the plurality of macro blocks; and

a discrete cosine transform coefficient region having a
group of respective discrete cosine transform coeffi-
cients of the plurality of macro blocks.

6. The method of 2, further comprising:

channel coding the information regions in predetermined

redundancies.

7. The method of claim 6, wherein the information regions
are independently channel coded.

8. The method of claim 6, wherein the information regions
are channel coded in different redundancies.

9. The method of claim 6, wherein at least two of the
information regions are channel coded differently based on
protection levels of the information regions.

10. The method of claim 6, wherein the first signal
indicates an order of importance of the information regions,
and wherein the redundancy in channel coding is performed
based on the order of importance of the information regions.
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11. An apparatus for encoding a video signal comprising:

a first circuit to generate a resynchronization signal for a
group of image blocks;

a second circuit to generate a first signal including size
information of said group of image blocks; and

a third circuit to generate a video signal for said group of

image blocks.

12. The apparatus of claim 11, wherein the second unit
generates first signal by partitioning picture information of
the group of image blocks into information regions, the size
information indicating a number of bits allocated to each of
the information regions.

13. The apparatus of claim 12, wherein the video signal
includes the size information, the information regions, and a
marker corresponding to resynchronization signal arranged
in a predetermined order.

14. The apparatus of claim 13, wherein the predetermined
order places the size information between the resynchroni-
zation marker and the information regions in the video
signal.

15. The apparatus of claim 12, wherein the information
regions include:

a header region having a group of respective headers of a
plurality of macro blocks in the group of image blocks;

a motion vector region having a group of respective
motion vectors of the plurality of macro blocks; and

a discrete cosine transform coefficient region having a
group of respective discrete cosine transform coeffi-
cients of the plurality of macro blocks.

16. The apparatus of 12, wherein the third unit channel
codes the information regions in predetermined redundan-
cies.

17. The apparatus of claim 16, wherein the third unit
independently channel codes the information regions.

18. The apparatus of claim 16, wherein the third unit
channel codes the information regions in different redun-
dancies.

19. The apparatus of claim 16, wherein at least two of the
information regions are channel coded differently based on
protection levels of the information regions.

20. The apparatus of claim 16, wherein the first signal
indicates an order of importance of the information regions,
and wherein the redundancy in channel coding is performed
based on the order of importance of the information regions.
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