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ABSTRACT

Fine Granularity Scalable (FGS) video coding scheme provides
a layered bitstream structure with different importance at
different layers. This property makes FGS bitstream more
suitable for transmission over the error-prone channels with
unequal error protection schemes. Even though the hierarchical
FGS enhancement bitstream can always resynchronize in the
next video packet when there are transmission errors, each error
will still cause a large amount of received enhancement bits
undecodabl e due to the dependency among enhancement layers.
In this paper, we first propose to use the Universal VLC (UVLC)
technique to further limit the effects of transmission errors to
within one or only a few blocks by taking advantage of the
excellent  self-synchronization property of the UVLC.
Furthermore, the higher priority data of Coded Bit Pattern (CBP)
is separated from the DCT data in the same video packet and
put in the beginning of each video packet to avoid the error
impact from the DCT coefficients. The experimenta results
show that the FGS enhancement bitstream with the proposed
coding techniques has greater capability in locating and
isolating errors and resynchronization. The decodable hits of
FGS enhancement layer increase significantly while the bit rate
increases. Meanwhile, the decoded video quality can be
improved up to 0.8dB in PSNR.

1. INTRODUCTION

With the rapid growth in mobile communication, there is an
increasing demand for reliable video transmission over wireless
links from more and more important real applications. The FGS
(Fine Granularity Scalable) coding [1][2] provides a very
promising solution for robust video transmission over error-
prone channels, such as wireless channels. Firstly, the FGS has
an inherent error recovery feature, which can immediately
recover from any transmission errors in the enhancement layer
in the next frame. Secondly, the FGS provides a layered
bitstream structure with different importance at different layers.
This bitstream structure makes it very suitable for applying UEP
(Unequal Error Protection) technique that provides stronger
error protection to the more important data, such as the base
layer bitstream.

In [3], we proposed a hierarchical bitstream structure with
resynchronization markers for the FGS enhancement layer,
which has aready been adopted in MPEG-4. The enhancement
layer bitstream is divided into many video packets by the
resynchronization markers. When there are errors detected in the
enhancement layer bitstream, the decoder only discards the
video packet in which error occurs and searches for the next
resynchronization point, such as VOP (Video Object Plane) start
code, BP (Bit Plane) start code, and VP (Video Packet) start
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code. The hierarchical bitstream structure provides a smple
and yet effective solution to increase the error resilience
capability of the FGS enhancement layer.

Although transmission errors can be successfully localized to
within one video packet by using the hierarchical bitstream
structure, the decoder still has to discard a large amount of
correctly received enhancement bits due to the dependency
among enhancement layers. An erroneous video packet in one
layer also causes all the corresponding video packets in the
higher enhancement layers undecodable, especialy, when the
transmission errors take places in those video packets in the
lower enhancement layers. One such transmission error may
cause a great amount of bits undecodable, thus we cannot
ignore such its impact. The experimenta results using
simulated wireless channels show that the percentage of the
bits correctly decoded is only about 20%~60% of the total
bits transmitted. Therefore, a more challenging question is
how to limit the transmission errors to an even smaller region
and to make more received bits decodable.

Since the FGS enhancement layers are encoded with bit plane
coding technique, there is strong dependency among bit
planes. Therefore, it is more difficult to improve the error
resilience capability in the enhancement layer bitstream than
in the base layer bitstream. In this paper, we first try to
replace the VLC table for bit plane coding with Universal
VLC (UVLC) [4][5] because of the excdlent self-
synchronization property of UVLC. This can help the FGS
enhancement decoder to limit the transmission errors to one
or only a few blocks. However, the CBP data in the
enhancement macroblock header may still block the UVLC
resynchronization. Compared with the DCT data, the CBP
data is more important for the FGS decoder. Therefore, the
CBP data in each video packet is output to bitstream file
before DCT data. The same UVLC table with different
semanticsis used to encode CBP data.

This paper is organized as follows. Section 2 redefines the
semantics of UVLC to make it suitable for bit plane coding.
Section 3 discusses the proposed error robust coding
techniques in detail. Meanwhile, the decoding process is
described according to the proposed FGS bitstream structure
in this section. Section 4 presents the experimental results by
the simulated wireless channel. Finaly, we summarized the
paper in section 5.

2. REDEFINITION OF UNIVERSAL VLC

In order to improve the capability of error detection and
localization and resynchronization of the FGS enhancement
bitstream, we adopt the UVLC technique [4][5][6] for coding
both CBP and DCT coefficients. The rapid sef-
synchronization property of UVLC makes the FGS decoder
limit the impact of transmission errors to a smaller region,
and brings great benefit for the enhancement decoding in
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error-prone environment. In addition, the simple relationship
between the code number and the length of a codeword leads to
fast encoding and decoding processes.

For the FGS enhancement layer coding, we redefine the
semantics of each codeword in the UVLC table. The UVLC

(RUN, UVLC) tableis showed in Table 1, where X, takes value

one or zero. The first item denotes the case of zero run length.
The second item EOB denotes the end of each block or al the
coefficients of this block in this bit plane are zero. Other items
denote the different run lengths. Note, there are two definitions
for EOB “001" and “011". If the number of non-zero
coefficients in a block is odd, the EOB “001" is used in this
block, otherwise the EOB “011” is used in this block. This is
very useful for detecting the transmission errors, especially for
transmission over the random error channels. The two different
EOBs provide the UVLC table an additional capability to detect
the parity change in the number of non-zero coefficients.

The codeword consists of the coarse code and INFO, and the
two parts are interleaved bit by bit. The INFO part is defined as

INFO=X,..XX, ,
while the coarse code is a binary array containing a series of
zerosfollowed by a‘1’ in the end. L isthe length of codeword in
bits. The number of bits in the INFO part is % Accordingly,
The definition of the code number is

code number =27 + INFO-1.

When INFO and L are known, the regular structure of the UVLC
table makes it very easy to generate a codeword bit by bit
according to the INFO. Similarly, a decoder can aso directly
decode the INFO bit by bit until the last ‘1’, which indicates the
end of a codeword.

Table 1: RUN UVLC table.

uvic table in compressed form code | absolutevalue

size of run

1 1 0

0x01 3 EOB & All

Zero

0x;0x%x91 5 14

O0X,0%,0x%xp1 7 512

O0x30%,0%x,0x%p1 9 13:28

0x430x30%x,0x%x;0x%01 11 29:60

Ox50%x40x%30%x,0x%x,0x%01 13 61:63

If there is a one-bit transmission error in the INFO bits, only the
current codeword will be incorrectly decoded, the next
codeword will not be affected by this error. If there is a one-bit
error at the position of zeros in the coarse code, a wrong ending
‘1’ bit is obtained. The current and the next codewords are
wrongly decoded, but the third one will be synchronized again.
At last, if the one-bit error occurs at the last ‘1" bit of the
codeword, the current and the followed two codewords will be
wrongly decoded and then the decoder will be synchronized
again. Therefore, after a random bit error, the decoder can
resynchronize after at most two code words. The example
decoding processes in case of random bit errors isillustrated in
Figure 1.

3. ERROR ROBUST CODING FOR THE FGS
ENHANCEMENT BISTREAM

As mentioned above, athough the hierarchica enhancement
bitstream structure illustrated in [3] can successfully isolate
the errors within one video packet, the decoder has to discard
the whole video packet and the corresponding video packets
in higher enhancement layers when an error is detected. Thus,
alarge amount of transmitted data still cannot be decoded. To
further limit the impact of transmission errorsto one or only a
few blocks, we apply the UVLC technique for the
enhancement layer bit plane coding. Since the CBP data is
more important and has higher priority , the CBP data are
first encoded in each video packet. Moreover, separation of
CBP data from DCT data also makes sure that the self-
synchronization of UVLC is not affected by CBP data or
DCT data.
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Figure 1: The decoding processes in the case of bit error
occurring.

As showed in Figure 2 one video packet may consist of a
VPH (Video Packet Header) and the dice data, or a BPH (Bit
plane Header) and the slice data for the first video packet of
the every bit plane. Each dlice includes a few macroblocks in
raster-scan order. Since the CBP only exists in the first two
bit planes, the CBP field for each macroblock is first encoded
in these bit planes. The hits followed are used to encode the
run length of zero coefficients for each block. The one-bit
sign is coded with the MSB (Most Significant Bit) of each
coefficient together.

vop
‘ VOPH ‘ VOP1 ‘ VOPH ‘ VoP2 ‘ ‘

BP

‘ VOP SC ‘I”RAMH [NI”().‘ BPH ‘ BP1 ‘ BPH ‘ BP2 ‘ ‘

VP

‘BP SC‘ LAYER NO. ‘HEC‘ SLICEL ‘VPH‘ SLICE2 ‘ VPH ‘ ‘

SLICE

‘RESYI\'C. MARKER ‘ MB NO. ‘ HEC ‘FRAME INFO.‘ MB1 ‘ MB2 ‘ ‘

Figure 2: The hierarchical structure of the proposed
enhancement layer bitstream.
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The CBP field in a macroblock indicates the coding pattern of
its six blocks. If CBP is incorrectly decoded, the decoder will
make wrong decision on which block should be decoded, so the
following macroblocks in this video packet may be affected. Itis
clear that the CBP is more important than the run length of DCT
coefficients. As a result, we separate it from the DCT
coefficients during the coding process, and place the CBP data
of al MBs at the beginning of each dlice. So the errors occur in
run length codewords will not affect the CBP of the
macroblocks followed. At the same time, the self-
resynchronization of UVLC will also not be affected by the CBP
data

Figure 3 illustrated the new structure of slice we proposed in this
paper. In the proposed dice structure, a unique CBP marker
separates the CBP data from the DCT data in the same video
packet. The CBP marker is derived from the CBP VLC table
such that the codeword is not any possible emulation of the CBP
UVLC tables. This marker also indicates to the decoder to stop
the decoding of CBP and to start the decoding of DCT
coefficient. In fact, the CBP marker provides the decoder strong
capability to validate the CBP data. If an error is detected in the
CBP section, the decoder has to give up the decoding of this
video packet and find the next resynchronization point.

VP | VPH | SLICE | VPH | SLICE

CBP of all coeff. of | coeff. of
MBs CIE? LR blockl block2

Figure 3: The proposed dice structure.

For DCT coefficient coding, we change the semantics of bit
plane VLC from (RUN, END) to (RUN, EOB). As mentioned in
Section 2, the UVLC coding has excellent self-synchronization
property. If the transmission error doesn’t corrupt the EOB
codewords, the error will only affect two run length codewords
followed in the worst case, and then the decoder can gain
synchronization again. In other words, this kind of errors only
affects the decoding results of one block. So when an error is
detected, the decoder continues the decoding process until an
EOB, instead of discarding the whole video packet. Only the
block with errors will be set as failed and the corresponding
blocks in the higher enhancement layers aso will not be
decodable. If the error unfortunately occurs a the EOB
codewords or the error occurred in the previous codewords
affects the EOB decoding, it can make severa blocks
undecodable. In the worst case, the decoder does not know
exactly how many blocks are corrupted by this kind of errors.
Consequently, once such an error is detected the decoder has to
discard the rest of the current video packet.

4. EXPERIMENTSAND ANALYSIS

Simulation experiments are used to verify the proposed
techniques. The test sequences, Foreman, Coastguard, and
Akiyo (CIF format) are used in our experiments. In the
experiments, every | frameis followed by 99 P frames, and no B
frame is used. The encoded frame rate is 10Hz. The limitation

on the length of the motion vectorsis set to within £32 pixels.
The bit rate of base layer is 128 kbps with TM5 rate control.
The enhancement bitstream is truncated at 128kbits/s,
256kbits/s, ..., up to 896kbits/s. The channel model generates
a simulated wireless channel with random errors and its error
rate is 10e-3. The goa of the simulations is to verify the
robustness of the new enhancement bitstream with the
proposed techniques. Here we assume that there are no errors
in the transmission of the base layer bitstream. In addition, no
channel coding is applied to the enhancement bitstream for
channel error protection. Each video packet contains the
macroblocks of one row.

The experimental results are given in Figure 4, Figure 5 and
Figure 6, which are the average values of 5 experiments
because of the randomness of the simulated channel. These
results are the actua decoded hits for the origina and the new
enhancement bitstreams with different bit rates. The actua
decoded bits per frame in the enhancement bitstream are
defined as the total bits for correctly decoded video packets.
Note that the number of overhead bits introduced by the
UVLC table is also included in it, because it is difficult to
accurately calculate the number of overhead bits introduced
by UVLC table compared to the original VLC table. But we
can calculate the difference of the total bits used to encode
two types of enhancement layer bitstreams from start of one
VOP to a specia video packet. Then the overhead percentage
is defined as this difference versus total bits, including the
base layer bits and the enhancement layer bits. The overhead
percentage is shown in Table 2 for three tested sequences,
where the bit rate is the sum of the base layer and the
enhancement layer bitstream.

Table 2: The overhead percentage in new
enhancement bitstreams.

Bit rate Foreman Coastguard Akiyo

(kbits/s)
256 5.6284% 6.7931% 3.5913%
384 7.7794% 8.8956% 4.9825%
512 8.2755% 9.0386% 5.6052%
640 8.1495% 8.9790% 5.7851%
768 8.0150% 9.0501% 5.7613%
896 7.8339% 9.2090% 5.7526%
1024 7.6987% 9.0514% 5.7472%

From the experimental results we can see that the actua
decoded bits of the two types of enhancement layer
bitstreams linearly increase as the effective channel
bandwidth increases from 128 kbits/s to 896 kbits/s. The
decoded bits of the new enhancement bitstream are more than
that of the original enhancement bitstream at all bit rates. The
difference becomes more and more significant as the
bandwidth increasing, and at the 896kbit/s the actual decoded
bits of the new enhancement bitstream are two times as that
of the original bitstream. For Foreman sequence, the gain of
PSNR using the new bitstream is about 0.61dB when the
enhancement bit rate is 896kbps, for the Coastguard sequence,
it is about 0.86dB and for the Akiyo sequence it is about
0.64dB. Table 3 gives the PSNR gain of the three sequences
at different bit rates.
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Table 3: PSNR gain when transmitting error-phone

channdl.
Bit rate Foreman Coastguard Akiyo
(kbits/s)
256 0.06381 0.085325 0.159099
384 0.230292 0.391258 0.272949
512 0.405489 0.599582 0.37682
640 0.426495 0.637222 0.463146
768 0.44641 0.695074 0.604344
896 0.542404 0.818691 0.671055
1024 0.608885 0.856736 0.639564

From the number of actual decoded bits, the new enhancement
bitstream should provide more gain in the coding efficiency. The
reason why the PSNR gain is not as much as we expected is that
some errors in the new enhancement bitstream are not detected.
Those wrong DCT coefficients are still used to reconstruct video

in the decoder. This will reduce the quality of the decoded video.

In other words, athough more bits are decoded in the new
enhancement bitstream, some gains are reduced by the
incorrectly decoded data. New methods are being investigated to
discard those wrongly decoded DCT coefficients and hopefully,
it will boost the performance of the proposed techniques
significantly further.

5. CONCLUSION

Simple and effective error resilience techniques are very
important to the FGS enhancement bitstream. In this paper, we
first proposed to use the Universal VLC (UVLC) technique to
further limit the impact of transmission errors to one or only a

few blocks because of its excellent self-synchronization property.

Moreover, the data of Coded Bit Pattern (CBP) with higher

priority is separated from the DCT data in the same video packet.

With the help of these two techniques, the FGS enhancement
bitstream is more robust to random errors. Future works
involves how to take advantage of the significantly increases
correctly decoded bits and reduce the effects of wrongly
decoded DCT coefficients.
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Figure 4: The actual decoded bits vs. the enhancement
layer bit rate for Foreman sequence.

COASTGUARD

bits

15000
40000 | —

—e—origina

35000
30000
25000
20000
15000
10000

5000

128 256 384 512 640 768 896

Figure 5: The actua decoded bitsvs. the
enhancement layer bit rate for Coastguard sequence.

AKIYO

bits

45000

40000 1 —e—original 7‘1
35000 I | —®—new

30000 _

25000 F
20000 F
15000 *
10000
5000 : : : :

128 256 384 512 640 768 896

Figure 6: The actual decoded bits vs. the enhancement layer
bit rate for Akiyo sequence.

Page 4 of 9




Error Robust Coding for the FGS Enhancement Bitstream | Semantic Scholar

Figures and Tables Topics 3 Citations 9 References Related Papers

Corpus ID: 15856116

Error Robust Coding for the FGS Enhancement
Bitstream

R. Yan, Feng Wu, +3 authors Ya-Qin Zhang * Published 2001 « Computer Science

TLDR This paper proposes to use the Universal VLC (UVLC) technique to further limit the
effects of transmission errors to within one or only a few blocks by taking advantage of the
excellent self-synchronization property of the UVLC.Expand

Z")’ No Paper Link Available W Saveto Library A& Create Alert 66 Cite

Figures and Tables from this paper

b oe s e soanfoaoxt]o s0at
N i ' Lo b b b " 13DIE 13 KUN UY LL 1ame,
|l: a 0 oa I| B o2l | 0 20 % llﬂ 20 x I wvic table in compressed form code | absalure value | VOPH | VoPL | WOPH | ez | e |
bbb L kb size of mn w7
[0s0 s G[o sos1]0a0a1|0 @00 5“ j EUB‘;A" [ vor s [rmne o | oen [ eer [oen [oe2 [ L. ]
e D Fero wo T
B correctly decaded codewand Oxy 01 E] 1:4 [ sc] cavem wo. [imc] srcen [ sree [ | .. |
] incorrectly decoded codeword [L::f::'g:;: - ; |51:cl;‘n see . —— T
4 pesitions the decoder semrches for end 'tmre’ flag u‘jmimim:h_] o o0 |m1|c [nm[m:[m:m|m|m
D the error bit T r Dxa 0, 0, 0%, g H] 6163 . .

Figure 1: The decoding processes in the case of bit eror e [t e MM st stosistens e s emimed

occuring.

Figure 1 Table 1 Figure 2

View All 9 Figures & Tables

, . Paé;e 50f9
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-F GS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687

1/5


https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/0
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/0
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/0
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/0
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/0
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/1
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/1
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/1
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/1
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/1
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/2
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/2
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/2
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/2
https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687/figure/2
https://www.semanticscholar.org/author/R.-Yan/2055863413
https://www.semanticscholar.org/author/Feng-Wu/51468340
https://www.semanticscholar.org/author/Ya-Qin-Zhang/46867060

Error Robust Coding for the FGS Enhancement Bitstream | Semantic Scholar

Tonics © Al-Generated
Figures and Tables Topics 3 Citations 9 References Related Papers
Fine Granularity Scalable Universal Variable Length Code Transmission Errors
Dct Coefficient Peak Signal-to-noise Ratio Enhancement Layer Bit Rate

3 Citations

Search authors, publice = Q Citation Type v More Filters = Sort by Relevance v

Syntax friendly and syntax amendment approaches to error resiliency in the
MPEG-4 Simple Scalable Profile

T. Shanableh  G. Reid Computer Science - Signal Process. Image Commun. - 2005

PDF = =1 Excerpt R Save

MPEG video markup language and its applications to robust video
transmission

Xiaoming Sun  Chang-Su Kim  C.-C. Jay Kuo Computer Science, Engineering

J. Vis. Commun. Image Represent. - 2005

665 PDF =1 Excerpt R Save

MPEG-4/XML FGS Approach for Multicast Video Synchronization
Xiaoming Sun  C.-C. Jay Kuo Computer Science - IS&T/SPIE Electronic Imaging - 2003

TLDR It is demonstrated that the difficult resynchronization problem in layered video
multicast can be effectively dealt with the MPEG-4/XML format.Expand

662 = 2Excerpts M Save

Paé;e 6 of 9

https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-F GS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687

2/5


https://topics-beta.apps.semanticscholar.org/topic/47939526736?corpusId=15856116
https://topics-beta.apps.semanticscholar.org/topic/50123537479?corpusId=15856116
https://topics-beta.apps.semanticscholar.org/topic/21574595360?corpusId=15856116
https://topics-beta.apps.semanticscholar.org/topic/24464107626?corpusId=15856116
https://topics-beta.apps.semanticscholar.org/topic/59938054596?corpusId=15856116
https://topics-beta.apps.semanticscholar.org/topic/9540726075?corpusId=15856116
https://topics-beta.apps.semanticscholar.org/topic/68578698606?corpusId=15856116
https://www.semanticscholar.org/paper/Syntax-friendly-and-syntax-amendment-approaches-to-Shanableh-Reid/805bf419f14fa6bbc993f220816efa17e3516bd8
https://www.semanticscholar.org/paper/Syntax-friendly-and-syntax-amendment-approaches-to-Shanableh-Reid/805bf419f14fa6bbc993f220816efa17e3516bd8
https://www.semanticscholar.org/paper/Syntax-friendly-and-syntax-amendment-approaches-to-Shanableh-Reid/805bf419f14fa6bbc993f220816efa17e3516bd8
https://www.semanticscholar.org/paper/Syntax-friendly-and-syntax-amendment-approaches-to-Shanableh-Reid/805bf419f14fa6bbc993f220816efa17e3516bd8
https://www.semanticscholar.org/author/T.-Shanableh/1805004
https://www.semanticscholar.org/author/G.-Reid/2065002018
https://www.semanticscholar.org/venue?name=Signal%20Process.%20Image%20Commun.
https://www.semanticscholar.org/paper/805bf419f14fa6bbc993f220816efa17e3516bd8
https://www.semanticscholar.org/paper/MPEG-video-markup-language-and-its-applications-to-Sun-Kim/24c65283f4d6c6fc7f64e08642359f2470a5d986
https://www.semanticscholar.org/paper/MPEG-video-markup-language-and-its-applications-to-Sun-Kim/24c65283f4d6c6fc7f64e08642359f2470a5d986
https://www.semanticscholar.org/paper/MPEG-video-markup-language-and-its-applications-to-Sun-Kim/24c65283f4d6c6fc7f64e08642359f2470a5d986
https://www.semanticscholar.org/paper/MPEG-video-markup-language-and-its-applications-to-Sun-Kim/24c65283f4d6c6fc7f64e08642359f2470a5d986
https://www.semanticscholar.org/author/Xiaoming-Sun/2112325902
https://www.semanticscholar.org/author/Chang-Su-Kim/2118272046
https://www.semanticscholar.org/author/C.-C.-Jay-Kuo/9363144
https://www.semanticscholar.org/venue?name=J.%20Vis.%20Commun.%20Image%20Represent.
https://www.semanticscholar.org/paper/24c65283f4d6c6fc7f64e08642359f2470a5d986#citing-papers
https://www.semanticscholar.org/paper/24c65283f4d6c6fc7f64e08642359f2470a5d986
https://www.semanticscholar.org/paper/MPEG-4-XML-FGS-Approach-for-Multicast-Video-Sun-Kuo/4dbcd7c507f55339e09c5c392c494e8998ad364a
https://www.semanticscholar.org/paper/MPEG-4-XML-FGS-Approach-for-Multicast-Video-Sun-Kuo/4dbcd7c507f55339e09c5c392c494e8998ad364a
https://www.semanticscholar.org/paper/MPEG-4-XML-FGS-Approach-for-Multicast-Video-Sun-Kuo/4dbcd7c507f55339e09c5c392c494e8998ad364a
https://www.semanticscholar.org/author/Xiaoming-Sun/2112325902
https://www.semanticscholar.org/author/C.-C.-Jay-Kuo/9363144
https://www.semanticscholar.org/paper/4dbcd7c507f55339e09c5c392c494e8998ad364a#citing-papers

Error Robust Coding for the FGS Enhancement Bitstream | Semantic Scholar

9 References

Figures and Tables Topics 3 Citations 9 References Related Papers

Error Resilience Methods for FGS Video Enhancement Bitstream
FengWu R.Tao R.Yan S.Li Computer Science - 2000

TLDR The experimental results show that the proposed hierarchical enhancement
layer bitstream has stronger error detection and resynchronization capabilities when
transmitted over error-prone channels and provides much better decoded video.
Expand

6615 PDF = 2 Excerpts R Save

\r\ Search Q Sign In

Proceedings 2000 International Conference on... - 2000

TLDR The simulation results show that the proposed UVLC for DCT coefficient coding
slightly outperforms several VLC tables of existing standards in terms of coding
efficiency and can simplify the implementation and processing of VLC decoder.
Expand

66 28 A Save

Bitplane coding of DCT coefficients for image and video compression

FanLing WeipingLi  Honggiao Sun Computer Science - Electronic Imaging - 1998

TLDR Bitplane coding of the DCT coefficients is a new coding scheme that provides a
better performance than run_value coding under all conditions.Expand

66 43 A Save

Fine granularity scalability in MPEG-4 for streaming video

WeipingLi  FanLing  Xuemin Chen Computer Science, Engineering

2000 IEEE International Symposium on Circuits and... - 2000

This paper describes the bitplane coding technique to achieve fine granularity
scalability (FGS) in MPEG-4. It reports its coding efficiency results and discusses a
few improvement methods.

Paé;e 70of 9

https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-F GS-Enhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687

3/5


https://www.semanticscholar.org/paper/Error-Resilience-Methods-for-FGS-Video-Enhancement-Wu-Tao/8104d041ffe6f48d582a07bf2a265937f69eb336
https://www.semanticscholar.org/paper/Error-Resilience-Methods-for-FGS-Video-Enhancement-Wu-Tao/8104d041ffe6f48d582a07bf2a265937f69eb336
https://www.semanticscholar.org/paper/Error-Resilience-Methods-for-FGS-Video-Enhancement-Wu-Tao/8104d041ffe6f48d582a07bf2a265937f69eb336
https://www.semanticscholar.org/author/Feng-Wu/51468340
https://www.semanticscholar.org/author/R.-Tao/143677598
https://www.semanticscholar.org/author/R.-Yan/2055863413
https://www.semanticscholar.org/author/S.-Li/34679741
https://www.semanticscholar.org/paper/8104d041ffe6f48d582a07bf2a265937f69eb336#citing-papers
https://www.semanticscholar.org/paper/8104d041ffe6f48d582a07bf2a265937f69eb336
https://www.semanticscholar.org/paper/Universal-variable-length-code-for-DCT-coding-Itoh-Cheung/bc79c7bbe4cecc0877da160895d4e3bf4f2553a1
https://www.semanticscholar.org/paper/Universal-variable-length-code-for-DCT-coding-Itoh-Cheung/bc79c7bbe4cecc0877da160895d4e3bf4f2553a1
https://www.semanticscholar.org/paper/Universal-variable-length-code-for-DCT-coding-Itoh-Cheung/bc79c7bbe4cecc0877da160895d4e3bf4f2553a1
https://www.semanticscholar.org/author/Yuji-Itoh/122290442
https://www.semanticscholar.org/author/Ngai-Man-Cheung/143770929
https://www.semanticscholar.org/paper/bc79c7bbe4cecc0877da160895d4e3bf4f2553a1#citing-papers
https://www.semanticscholar.org/paper/Bitplane-coding-of-DCT-coefficients-for-image-and-Ling-Li/020256ee343eef937b2ab78866d95d584f457992
https://www.semanticscholar.org/paper/Bitplane-coding-of-DCT-coefficients-for-image-and-Ling-Li/020256ee343eef937b2ab78866d95d584f457992
https://www.semanticscholar.org/paper/Bitplane-coding-of-DCT-coefficients-for-image-and-Ling-Li/020256ee343eef937b2ab78866d95d584f457992
https://www.semanticscholar.org/author/Fan-Ling/143618381
https://www.semanticscholar.org/author/Weiping-Li/2108690054
https://www.semanticscholar.org/author/Hongqiao-Sun/2157762779
https://www.semanticscholar.org/venue?name=Electronic%20Imaging
https://www.semanticscholar.org/paper/020256ee343eef937b2ab78866d95d584f457992#citing-papers
https://www.semanticscholar.org/paper/Fine-granularity-scalability-in-MPEG-4-for-video-Li-Ling/a783e698f01a4878627ec514c2f7e61810f10509
https://www.semanticscholar.org/paper/Fine-granularity-scalability-in-MPEG-4-for-video-Li-Ling/a783e698f01a4878627ec514c2f7e61810f10509
https://www.semanticscholar.org/paper/Fine-granularity-scalability-in-MPEG-4-for-video-Li-Ling/a783e698f01a4878627ec514c2f7e61810f10509
https://www.semanticscholar.org/author/Weiping-Li/2108690054
https://www.semanticscholar.org/author/Fan-Ling/143618381
https://www.semanticscholar.org/author/Xuemin-Chen/2145449784
https://www.semanticscholar.org/

Error Robust Coding for the FGS Enhancement Bitstream | Semantic Scholar

6668 =1 Excerpt R Save
Figures and Tables Topics
Related Papers

Error Resilience Methods for FGS
Video Enhancement Bitstream
FengWu R.Tao R.Yan S Li

Computer Science

TLDR The experimental results show
that the proposed hierarchical
enhancement layer bitstream has
stronger error detection and
resynchronization capabilities when
transmitted over error-prone channels
and provides much better decoded
video.

66 15 N Save & Alert

3 Citations 9 References

Related Papers
000000000

Layered Wyner—Ziv Video Coding
Qian Xu  Zixiang Xiong

Computer Science
IEEE Transactions on Image

Processing

TLDR L base layer coding plus Wyner-
Ziv enhancement layer coding are more
robust against channel errors than
H.26L FGS coding when the channel is
noisy.

66 102 N Save # Alert

Error-resilient unequal protection of fine granularity scalable video bitstreams

HuaCai B.Zeng G.Shen  ShipengLi

Computer Science - |EEE International Conference on Communications

TLDR An error-resilient unequal protection method is developed that adds redundant
information optimally for loss protection and cancels completely the dependency among
bitstream after loss recovery, leading to a better error resilience as well as higher

robustness.

66 15

W Save & Alert

Stay Connected With Semantic Scholar

Pa

https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-

e8of 9

nhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687 4/5


https://www.semanticscholar.org/paper/a783e698f01a4878627ec514c2f7e61810f10509#citing-papers

Your E-mail Address

Figures and Tables

Topics

Error Robust Coding for the FGS Enhancement Bitstream | Semantic Scholar

Sign Up

3 Citations 9 References Related Papers

What Is Semantic Scholar?

Semantic Scholar is a free, Al-powered research tool for scientific literature, based at

the Allen Institute for Al.

Learn More

About

About Us

Meet the Team
Publishers
Blog

Al2 Careers

API

API Overview

API Tutorials

API Documentation
API Gallery

Help
FAQ

Librarians
Tutorials

Contact

Product

Product Overview
Semantic Reader
Scholar's Hub
Beta Program

Release Notes

Research

Publications
Researchers
Research Careers
Prototypes
Resources

Proudly built by Al2

Collaborators & Attributions + Terms of Service - Privacy Policy - API License Agreement

https://www.semanticscholar.org/paper/Error-Robust-Coding-for-the-FGS-

Paé;e 90of9

nhancement-Yan-Wu/5111f4d0ac6a0b9376fde9cff1a3646349b6a687

5/5


https://www.semanticscholar.org/about
https://www.semanticscholar.org/about
https://www.semanticscholar.org/about/team
https://www.semanticscholar.org/about/publishers
https://medium.com/ai2-blog/semantic-scholar/home
https://allenai.org/careers?team=semantic+scholar#current-openings
https://www.semanticscholar.org/product
https://www.semanticscholar.org/product/semantic-reader
https://www.semanticscholar.org/product/scholars-hub
https://www.semanticscholar.org/product/beta-program
https://www.semanticscholar.org/product/release-notes
https://www.semanticscholar.org/product/api
https://www.semanticscholar.org/product/api%2Ftutorial
https://api.semanticscholar.org/api-docs/
https://www.semanticscholar.org/product/api%2Fgallery
https://www.semanticscholar.org/research/publications
https://www.semanticscholar.org/research/research-team
https://www.semanticscholar.org/research/careers
https://www.semanticscholar.org/research/prototypes
https://www.semanticscholar.org/resources
https://www.semanticscholar.org/faq
https://www.semanticscholar.org/about/librarians
https://www.semanticscholar.org/product/tutorials
http://allenai.org/
https://allenai.org/terms.html
https://allenai.org/privacy-policy.html
https://www.semanticscholar.org/product/api/license



