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The major problem in wirgless viﬂéu transmission is the busty errors caused by
time-varying channel itself,_Varable Length Code (VLC)-based video codec provide
good compression, howeyer, a single bit érror in coded bilstream can propagale o the
next synchronization pointl This/ résults in-unacceptable video quality. Errors can
propagate not only in/Spatial direction by the nature of loss VLC synchronization; but
also they can pmpagalg‘ih temporal gire-:l_iﬁn 1‘.ariar prediction coding loop The “Flexible
Macroblock Ordering, FMO" is lhe<‘macrot§ibbkilewal error resilience tool defined in
H.264 video coding standard. Na?gtmelesﬁ:f_ﬁhgigsue-: of how lo suitably arrange the
macroblock in suitable mappi'ng,j_g yel tgé@%i“iﬁed and investigated. This thesis
addresses this issue and proposes the use crfﬁﬁ*ﬁﬁhnder's macroblock information as
an indicator for a eheice ol macroblock-address-map.ol-each picture. This proposed
mapping is jointly used with “Forward Error Correction, FEC™ coding. Simulation resulls
under the scenarios of slow and fast fading channels verify the proposed technique help
reduce the number of uridecodable macroblocks<The works would improve the

effectiveness of wireless video transmission.
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Fading signal envelope
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AeUNN | dRsDeRRAYE | AN33ia FEC (n, k, t=1) AnlAE PSNR (dB)
Akiyo 22400 (14, 10) 40.80
24320 (21, 16) 41.12
25600 (25, 20) 41.37
26560 (30, 25) 41.54
27840 (46, 40) 41.72
32000 No FEC 42.28
Carphone 22400 (14, 10) 31.82
24320 (21, 16) 32.25
25600 (25, 20) 32.48
26560 (30, 25) 32.66
27840 (46, 40) 32.91
32000 No FEC 33.57
Claire 22400 (14, 10) 41.15
24320 (21, 16) 41.49
25600 (25, 20) 41.79
26560 (30, 25) 41.92
27840 (46, 40) 42.14
32000 No FEC 42.78
Foreman 22400 (14, 10) 30.69
24320 (21, 16) 31.15
25600 (25, 20) 31.35
26560 (30, 25) 31.59
27840 (46, 40) 31.84
32000 No FEC 32.50
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ALaas PSNR (dB)

wiiings Auungualadeionn
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Tdd 1 2 3 4 5 6 7 8
AN
Interleaved | Rapang | 19:01 | 18.75 | 20.39-{ 21.25 | 20.96 | 22.51 | 21.64 | 22.13
Dispersed 19.01 | 20.39 | 20.94 | 21.13 | 21.62 | 21.44 | 22.39 | 22.65
Wipe o 19.01 | 18.73 | 18.64 | 18.78 | 19.73 | 18.95 | 18.25 | 19.38
BitsUsed 19.01 | 19.29 | 19.57 | 21.46 | 21.81 | 21.17 | 21.99 | 21.94
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Interleaved 24.31 | 25.26 | 26.53 | 27.57 | 27.94 | 28.29 | 28.69 | 28.90
Dispersed 24.31 | 25.67 | 27.95 | 27.98 | 29.34 | 30.08 | 29.77 | 29.18
Wipe 4218 24.31 | 25.05 | 24.68 | 25.09 | 24.93 | 25.25 | 24.88 | 25.30
BitsUsed 24.31 | 26.61 | 27.25 | 27.52 | 28.42 | 29.64 | 29.39 | 30.07
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Wipe i 15.12 | 156.50 | 15.28 | 15.25 | 15.21 | 15.16 | 15.33 | 15.00
BitsUsed 15.12 | 156.79 | 15.87 | 17.95 | 19.03 | 18.26 | 18.66 | 18.19
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AN 4.15 ANLRAS PSNRIUBINIIANADITD 4.5.3.1

. o a_. .| P3viaFEC ALaA PSNR (dB)
ANALUNIN | BATILRAAANAL o = " =
(n, k, t=1) VLNNWJ’]NN@W@WQ HAMUNANAA
22400 (14, 10) 40.80 30.37
24320 (21, 16) 41.12 28.69
25600 (25, 20) 41.37 29.46
Akiyo
26560 (30, 25) 41.54 28.86
27840 (46, 40) 41.72 30.19
32000 No FEC 42.28 30.71
22400 (14, 10) 31.82 25.94
24320 (21, 16) 32.25 25.67
25600 (25, 20) 32.48 23.38
Carphone
26560 (30, 25) 32.66 22.40
27840 (46, 40) 32.91 23.24
32000 No FEC 33.57 23.04
22400 (14, 10) 41.15 32.82
24320 (21,.16) 41.49 31.76
25600 (25, 20) 41.79 32.23
Claire
26560 (30, 25) 41.92 32.19
27840 (46, 40) 42.14 32.88
32000 No FEC 42.78 30.82
22400 (14, 10) 30.69 17.86
24320 (21, 16) 31.15 17.49
25600 (25, 20) 31.35 17.09
Foreman
26560 (30, 25) 31.59 17.33
27840 (46, 40) 31.84 17.66
32000 No FEC 32.50 17.11
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. uULNIATUAaN
o o o a aa o & ﬂ'ﬁ“’l)m FEC dl o
NANALNIN RTILRIANALS 2 NNBATNA
(n, k, t=1) | Muum "o
11
22400 (14, 10) 942
24320 (21,16) 955
25600 (25, 20) 1147
Akiyo 9900
26560 (30, 25) 1284
27840 (46, 40) 1103
32000 No FEC 1547
22400 (14, 10) 956
24320 (21, 16) 1158
25600 (25, 20) 1316
Carphone 9900
26560 (30, 25) 1312
27840 (46, 40) 1251
32000 No FEC 1380
22400 (14, 10) 899
24320 (21, 16) 1059
25600 (25, 20) 1043
Claire 9900
26560 (30, 25) 1091
27840 (46, 40) 1149
32000 No FEC 1346
22400 (14, 10) 792
24320 (21, 16) 1190
25600 (25, 20) 1201
Foreman 9900
26560 (30, 25) 1232
27840 (46, 40) 1274
32000 No FEC 1499
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4.5.3.2 nacimmAaida

AN9 N7 4.17 ANLRAE PSNRIBINIIANAD99D 4.5.3.2

AaaE PSNR (dB)
L el . .| AV&FEC
ANALAIN | BRTIURNIANAU » _ » _
(n, k =1 | Lifanudenats | ipanutianans
22400 (14, 10) 40.80 27.47
24320 (21, 16) 41.12 26.56
25600 (25, 20) 41.37 27.99
Akiyo
26560 (30, 25) 41.54 27.41
27840 (46, 40) 41.72 27.42
32000 No FEC 42.28 27.63
22400 (14, 10) 31.82 19.46
24320 (21, 16) 32.25 19.52
25600 (25, 20) 32.48 19.96
Carphone
26560 (30, 25) 32.66 19.05
27840 (46, 40) 32.91 18.12
32000 No FEC 33.57 19.01
22400 (14, 10) 41.15 26.54
24320 (21, 16) 41.49 26.50
25600 (25, 20) 41.79 26.73
Claire
26560 (30, 25) 41.92 25.98
27840 (46, 40) 4214 25.83
32000 No FEC 42.78 24.31
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AN N7 4.18 anunuunInsusanNoansialdlsdaain1sanaasda 4.5.3.2

. uULNIATUAaN
o o o a aa o & ﬂ'ﬁ“’l)m FEC dl o
NANALNIN RTILRIANALS 2 NNBATNA
(n, k, t=1) | Muum "o
11
22400 (14, 10) 3657
24320 (21,16) 4163
25600 (25, 20) 3577
Akiyo 9900
26560 (30, 25) 4363
27840 (46, 40) 4745
32000 No FEC 5367
22400 (14, 10) 3713
24320 (21, 16) 3997
25600 (25, 20) 3772
Carphone 9900
26560 (30, 25) 4141
27840 (46, 40) 4891
32000 No FEC 5634
22400 (14, 10) 3889
24320 (21, 16) 3927
25600 (25, 20) 4082
Claire 9900
26560 (30, 25) 4168
27840 (46, 40) 4542
32000 No FEC 5269
22400 (14, 10) 3726
24320 (21, 16) 4070
25600 (25, 20) 3939
Foreman 9900
26560 (30, 25) 4138
27840 (46, 40) 4559
32000 No FEC 5740
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4.5.4 MnsdnFesunlasufenuustiavguldsaniunisdnsiauiaouianana lmwii

NN3318 89N AN 9L ANENINTBININUINAUTDINI R FEUNTA
sudenuuvngiauguldfoniunisdnsiauianuianaialing Wesainuanisanaasviode
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WU A ANEINI NI UTINAUIRITNIB N 37988

=

o - %Y o = & = \ o axale y
ﬂqﬁ‘@q@’ﬂﬂﬂ@qﬂul‘ﬁﬂ’]?@ﬁ]L?ﬂQLLNIﬁ?U@@ﬂLLuUﬂﬂuﬂquiﬂL@Wq$')ﬁW1°ﬁﬂ’]?

aFunuiingualadioedaniiaue luiade 3.5 ngldaruoungualadsemsngeganien
winAu 8 dauiunisdingdaLiaRianana s nuuuiiee ldunluiade 4.5.3 uaziin

= o
AguFauiieUNaf

4.5.4.1 nacimAetn

AN9197 4.19 ANLRAE PSNRIBINITANABITD 4.5.4.1

o Ansvig FEC | ~ Aadn PSNR (dB)
ANFLAN g e — —
(n, k, t=1)" | ldfianuianaia | an 4.5.3.1 | AAuRanaIn
(14,10) 40.80 30.37 33.99
(21, 16) 41.12 28.69 35.01
(25, 20) 41.37 29.46 34.79
Akiyo

(30, 25) 41.54 28.86 32.96
(46, 40) 41.72 30.19 33.93
No FEC 42.28 30.71 34.46
(14, 10) 31.82 25.94 23.63
(21, 16) 32.25 25.67 24.94
(25, 20) 32.48 23.38 25.08

Carphone
(30, 25) 32.66 22.40 24.62
(46, 40) 32.91 23.24 24.21
No FEC 33.57 23.04 23.29




AN3799 4.19 ANLRAL PSNRI89N13a 80998 4.5.4.1 (5iR)

. A13via FEC AL2AY PSNR (dB)
AFLAN —— —
(n, k, t=1) | TiAuanatn | a0 4.5.3.1 | FANEanAIA
(14, 10) 41.15 32.82 32.25
(21, 16) 41.49 31.76 31.51
(25, 20) 41.79 32.23 31.40
Claire
(30, 25) 41.92 32.19 29.93
(46, 40) 42.14 32.88 28.97
No FEC 42.78 30.82 31.12
(14, 10) 30.69 17.86 23.40
(21, 16) 31.15 17.49 24.04
(25, 20) 31.35 17.09 21.68
Foreman
(30, 25) 31.59 17.33 21.71
(46, 40) 31.84 17.66 22.10
No FEC 32.50 17.11 20.61
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AN N7 4.20 AnunuuslnsuaanNnansialdlsaain1enansda 4.5.4.1

. AN9TE FEC | Auanuntasudaninensialals
[ANALNIN - —
(n,k, t=1) | 41N 4.5.3.1 UANMNNANAA
(14, 10) 942 531
(21, 16) 955 559
(25, 20) 1147 532
Akiyo
(30, 25) 1284 617
(46, 40) 1103 668
No FEC 1547 758
(14, 10) 956 413
(21, 16) 1158 535
(25, 20) 1316 551
Carphone
(30, 25) 1312 578
(46, 40) 1251 717
No FEC 1380 742
(14,10) 899 646
(21, 16) 1059 621
(25, 20) 1043 606
Claire
(30, 25) 1091 718
(46, 40) 1149 676
No FEC 1346 780
(14, 10) 792 392
(21, 16) 1190 403
(25, 20) 1201 588
Foreman
(30, 25) 1232 535
(46, 40) 1274 541
No FEC 1499 712
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45.4.2 nacimlmmaida

AN9 N7 4.21 ANLRAE PSNRIBINIIANAD94D 4.5.4.2

. . AN3YiA FEC ALa@E PSNR (dB)
[ANALNIN o = " =
(n, k, t=1) VLNNWJ’]MN@W@’]@ N 4.5.3.2 | HAMNNANANA
(14, 10) 40.80 27.47 33.27
(21, 16) 4112 26.56 34.66
(25, 20) 41.37 27.99 34.39
Akiyo

(30, 25) 41.54 27 .41 34.23
(46, 40) 41.72 27.42 33.18
No FEC 42.28 27.63 32.17
(14, 10) 31.82 19.46 24.27
(21, 16) 32.25 19.52 23.96
(25, 20) 32.48 19.96 23.83

Carphone
(30, 25) 32.66 19.05 23.67
(46, 40) 32.91 18.12 23.12
No FEC 33.57 19.01 21.94
(14, 10) 41.15 26.54 33.14
(21, 16) 41.49 26.50 32.02
(25, 20) 41.79 26.73 32.03

Claire

(30, 25) 41.92 25.98 31.50
(46, 40) 42.14 25.83 30.44
No FEC 42.78 24.31 30.07
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R399 4.21 ANeAL PSNRI89N199a0998 4.5.4.2 (5iR)

. A13via FEC AL2AY PSNR (dB)
ANAUNTN — — — -
(n, k, t=1) | lddpuiianas | an 4.5.3.2 | AAnuReanans
(14, 10) 30.69 16.51 19.88
(21, 16) 31.15 15.27 19.76
(25, 20) SHLL 15.50 19.69
Foreman
(30, 25) 31.59 16.45 19.35
(46, 40) 31.84 15.32 18.62
No FEC 32.50 15.12 18.19
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AN N7 4.22 anunuusInsusanNoansialdlsdrainisanaasda 4.5.4.2

. AN9TE FEC | Auanuntasudaninensialals
[ANALNIN - —
(n,k, t=1) | a1N4.5.3.2 | UANUNANAA
(14, 10) 3657 496
(21, 16) 4163 600
(25, 20) 3577 700
Akiyo
(30, 25) 4363 854
(46, 40) 4745 876
No FEC 5367 1210
(14, 10) 3713 479
(21, 16) 3997 718
(25, 20) 3772 763
Carphone
(30, 25) 4141 884
(46, 40) 4891 978
No FEC 5634 1329
(14, 10) 3889 523
(21, 16) 3927 697
(25, 20) 4082 779
Claire
(30, 25) 4168 829
(46, 40) 4542 1065
No FEC 5269 1257
(14, 10) 3726 519
(21, 16) 4070 669
(25, 20) 3939 763
Foreman
(30, 25) 4138 841
(46, 40) 4559 996
No FEC 5740 1243
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Analysis of Macroblock-to-Slice Group Mapping
for H.264 Video Transmission over Packet-Based
Wireless Fading Channel
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Digital Signal Processing Laboratory
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Abstract— In this paper. we analyze the effectiveness of using
FMO for wireless video transmission. We wse 1264 FMO
feature as the macroblock-level error resilience tool. Our study
analyzes the tradeof and effectiveness of wsing predefined
mapping and explicit mapping in slow and fast fding wircless
channel condition. We also propose to use the encoder’s
macroblock coded-bit-count information as an indicator for a
choice of macroblock-address-map of each pictore.  The
scheme proposed conforms 1o the baseline 1264 decoder with
no need for bitstream modification. Simulation results indicate
the use of suitable choice of MBAmap for FMO could redoce
the number of undecodable macroblocks.

I. INTRODUCTION

Ihere are many challenging issues in Wircless video
transmission. The major problem is the busty cmors caused
by time-varying channel itsell. Variable Length Code
(VELCHbased video codec provide good  compression,
however, a single bit ermor in coded hitstream can propagate
e the next  synchronization  poin. This  results —in
unacceptable video quality. The amount of degradation s
varied depending on the location of errors in the bilstream
due 0 the unequal imponance of cach macroblock. Errors
can propagate not only in spatial direction by the mature of
loss VIO synchronization; but also they can propagate in
temporal direction via prediction codingloop | 1]

lhere are many error resiliende schemes has been
proposed. A simple way is 10 insefl the  predefined
syachronization marker which increases extra overhead and
may  require  bhitstream  synias modilications.  Another
proposed scheme was defined under 1263 standard, called
slice interleaving [2]. In this method, each Groop of Block
{GOB) can confide error propagation within ilscll wiclding
shorter error propagation length. However, it sill lacks the
Nexibility of how macroblock can be grouped,

The H.264 standard [3) provides a feature named
Flexible Macroblock Ordering (FMO) |4 )in which itallows
flexible means of macroblock grouping. FMO pattem can be
differemly assigned for-each picture through the first picture
header and can be aliered for the subsequent pictures, While
FMO has been defined lor the purpose ol error resilience

0-7803-9197-7/05/520.00 © 2005 |EEE
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il there is no detailed analvsis for s eflectiveness and
praciicality. when used with wireless video ransmission.

Inthispaper. we analyze the effectiveness ol using FMO)
for wireless video transmission. We use FMO as the
macroblock level interleaving ool o spreads out error in
spatial dimension and also as a resynchronization point. Our
study  analviees the tradeofl” and elfectiveness of using
predefined mapping and explicit mapping in slow and last
fading channe! condition.  We also propose 10 use the
macroblock hit-count information collected from the firsi-
pass encoding as an indicator for a choice of FMO
Macroblock-to-slice Allocation map (MBAmap) ol cach
picture, Since there can be many different kinds of MBAmap
possible in each picture. the issue lies on how 1o seleet the
suitable MBAmap such that the number of undecodable
macroblocks can be reduced.

This paper is organized as follows. Analysis of FMO on
video quality under channel errors is presented in part 1. Pan
I deseribes  the  proposed  macroblock-to-slice  group
mapping  using  bit-count information. In part 1V, the
simulation resulis are discussed. Conclusions and  future
works are given in pant V.

Il ANALYSIS OF ]'-'Mu ON VIDEO QUALITY UNDER
A MMEL ERRORS

In this section, we present FMO analysis in terms of the
differem kinds of slice group mapping offered, overhead
incurred, and simulation results shown the benefits of using
FMO as the error resilience ool for wireless video
Iransmission.

AL EMO in H264

The H264 Flexible Macroblock Ordering (FMO) allows
Hexible means of macroblock grouping. The order of
macroblock foreoding of picture can be done in “non-raster-
scal Torder. The groups of macroblocks, called =Slice™, can
be aliered differently for cach picture, By using FMO, each
slice s independently intra-predicted. With the current
implementation of H.264 |5]. each macroblock can be
mapped 10 a paricular slice. ie. maximum 3 Slice Group



1Ds (SGid), through the MBAmap data structure. However,
the macroblock order within a slice must be in the ascending
order, FMO consists ol six slice group map ivpes. lives of
them are predefined macroblock mapping which can be
specified through picture parameter senting (PIFS) and require
negligible amount of extra header. We are interested in two
of those which are dispersed and interleave tvpes in this
study. The last one called explicit slice group map type
allows the full flexibility of assigning macroblock o any
slice although it may require higher number of extra header.
Also there is no rule of how 10 assign slice group mapping
lor explicin type.  FMO pattern can be difTerently assigned
for each picture through the lirst picture header and can be
altered lor the subsequent pictures. This allows the option 1o
twm FMO feature on and ofl” while coding the sequence.
Decoder thus can limit any error-propagated macroblock
within one slice. Examples of three mappings are shown in
Fig. 1. Chwerheads reguired for FMO are sceeptable, It has
been shown in [4] that the total overhead incurred by
omitting in-picture prediction is normally less than 108,

wla =] fafife]*Ta]112] I'I]‘IF:.':?U 18 BITEET
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Figure 1. Three types of H.264 FMOvinvestigated.

B Effects of FMO on video under chanmed erroes

1 Reference software madification

The relerence sollware used in this simulation is 1,264
IM codee version 9.2, No modification of encoded bit=
stream is needed. However, the encoder in this version does
not Tully support encoding of explicit slice-group-map-ii.c.
slice-group-map-type = 6). We modily the source code such
that it can read the entire slice group configuration file and i
van resend  the updated  piclore  parameter  set  (PPS)
information for each encoded picture. Note that, the encoded
bit-stream can be decoded by the decoder. However, some
moditications needed at the decoder 1o discard undecodahle

macroblock and to continue the decode process.

21 Codec configuration
We encode 4 video sequences using baseline profile at
level 3.0 in our simulation, Each sequence is encided for the
total of 100 frames with the framerate-ofM) framesés. The
rate-control is enabled an the fixéd bit rate of 32 Kbps, The
default encoder parameters are used [6] with the-exception
on the following FMO-related parameters,

= Slice_group_map Gype (001 6)
= Num_slice_group minus one (1o 7

= SliceGroupConfighileName ( proposed MBAMap)
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Descriptions of 1264 JM codec parameters usage can be
fornd in 6]

3 Simulation results

To investigate the benefits of using FMO on wireless
channel. the Rayleigh fading wireless channel simulator is
used in our simulation.  The details of the simulator can be
found in |7]. To simulae the effects of slow/fast Tading
channels. the maximum Doppler frequency parameter is set
o | He for slow-fading and 40 e for fast-fading.
respectively. The average bit error rate (BER) and average
packet error rate (PER), for 80-bit packet size [8]. are 0.06,
and 0,09, respectively.

We set up simulation by using assumplions that errors
may not attack PPS header, The simulations are done to find
the relationship between the number ol slice-group-per-
picture and the amount of undecodable macroblocks. The
slice-group=per-picture is varied from 1 o 8 for each video
sequines al slow/last fading wireless channel. Fig. 2 shows
the resulis of using interleaved mapping. As can be seen
from the resulis. using higher number of slice-group-per-
picture, Le¢. ¥ slice-group-per-piciure. can decrease the
number of undecodable macroblocks.  Using only 1 slice-
group-per-picture is not very effective. We can observe that
the undecodable macroblocks of fast-fading case is much
higher than that of slow-fading case.  This is because the
tasi-fading nature of short burst errors bul occurred more
frequent, especially il errors locate at the beginning of slice,
lends 1o propagate spatially to the rest of the picture,  The
prapagation effect is very severe especially a1 lower number
of slice-group-per-picture.  In this regard, we use 8 slice-
groups-per-picture in our subsequent simulations,

5008
# = AkiyD - Slow tadng
ooy | . Fonsman - Siow Fading
- L - e - Ayt - F st Rty
:m —— Fiawitune - Fand baieg
m.
-
o - - i
1000 9. I e
o- -
1 2 3 & 5 & T B
Murmibar of shoes
Figure 2. The number of slice-group-per-picture vs. the

number of undeeodable macroblocks for Akivo and Foreman
sequences. at slow. apd, fast lading channels using interleave
mapping Iy pe.

L TuE PROPOSED MACROBLOCK-TO-SLICE GROUP
MAFPING USING BIT=-COLIN T INFORMATION

As shown in Section 11 using FMO mapping with 8-
slice-group-per-picture could help reduce significan number
of undecodable macroblocks. In this work, we analvee the
use of predefined mappings such  as  dispersed  and
interleaved mappings and also proposed 1o use explicit
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mapping using bit-count information of cach macroblock
collected during cneoding stage as an indicator. By using
explicit mapping. the macroblock-to-slice-group mapping
will be set differently for each picture. Macroblock bit-count
information can be collected al the first pass encoding ol the
two-pass  encoding.  On the other hand, for one-pass
encoding, we can also use macroblock bit-count information
of the previous picture.  The resulis are about the same
except in the case that there are scene-change frame on the
video sequence it using the second approach. In this work,
we collect bit count information using two-pass encoding.
The basic idea of our approach is that the macroblock that
uses  higher number of bits are the more imponant
macroblock due 1o the properties of motion-compensated
prediction.  Therelore, we iy 1o interleave conseculive the
more-bit-count macroblock o be in different slice.

Steps of our proposed technigue are as follows,

i. Colleet macroblock bit=count information from the
first pass encoding and son  the  bit-count in
descending order,

il Map each sorted macroblock address 1o a slice group
id from O 1o 7.

iil. Repeat step i until all macroblock has been assigned
the slice group id. '

As already mentioned. our proposed MBAmap using bit- |

count information is one of many possible map that can be
assigned 10 each picture.  An example of MBAmap of 5"
frame of akiyo sequence using our mapping technique is

shown in figure 3 and an example of bit used and slices |

group id assignment of the same frame shown in Table 1.
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Figure 3, MBAmap ol 5 frame of Akivo seuenee,
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V.

Due to the complex nature of error propagation in video
transmission which can be both spatial and temporal
direction. we decide using both quantity and  quality
measurement o evaluate the performance of our proposed
technigque. The quantitative evaluation measure is the amount
ol undecodable macroblocks. il minimum, can indicate
performance of the reduction ol intra-lrame spatial error
propagation. For gualitative measure, we use Peak-Signal to
Noise Ratio (PSNRE) which depends on both spatial and
temporal error propagation and can vary on different error
coneealment method. Note that, in this work, we apply non-
motion compensated ermor concealment method.

SIMULATION RESULTS

The simulation conditions are the same as described in
Section 11, We test 4 video sequences. namely, akiyo,
bridge close. earphone. and foreman.  We compare the
results among using one slice-group-per-picture. predefined
imterleaved and dispersed mappings. and our proposed
explicit mapping using bit=count information.

Table Il and 1M1 show the amount of undecodable
macroblock lor cach mapping 1ypes for slow and fast fading.
respectively.

TAHLEN ARSI ST OF 1 STHCODABLE MACROBLOCK 18 FRAME FOR
EALH MAP TYPE USED [ 8 SLICES GROUP ) SLOW FADING
= oM ]
Sequencr
; JODneslice | Imterlcave [spe rsed Proposed

| akiyo / 1547 TF CED 0
brudpe_close 1028 458 02 | w7
cwphone | 1380 BB4 T 615

foremun 25 T s 668 |

r - .,_ B . Map |
| Oneslice | Interleave | Iih-ptmd Proposed _
akiyo sy ] 1355 1205
ridge close | 4308 e | T e |
carphone 5634 1350 1233 mi
foreman | 5903 4237 | 13 | e

As can be seen, using our propesed technigues can Turther
reduced the number of undecodable macroblock up w 20%
compared o the predelined methods, Mote that by using
FMO mapping compared 1o using one slice-per-group, i.c.
no FMOL ean reduce up e 50% ol the number ol
undecodable macroblacks.  Figs. 4 and 3 show the PSNR
curve OolT Akivesequence Jfor) slow, and  fast  lading.
respectively. We observe, inihe stow lfading cuse: the PSNR
is signiticantly increased in most parts of the sequence. For
fast fading case. the result is still not signilicant. As already
noted, PSNR curve depends heavily on the methods of error
concealment used.  In this study, we wse a simple non
molion-compensated  error  concealment. By using  this
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method, the minimum undecodable macroblock picture may
el have the maximum value of PSNR because ol the
unequal importance of cach macroblock. To gain higher
PSNR performance, an unequal data protection or more
complicated error concealment might be applied.
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Figure 4. PSNR comparison of Akivo sequence for show-
fading channcl.
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Figure 5. PSNR comparison of Akive sequence for fasts
fading channel.

V. CONCLUSIONS AND FUTURE WORKS
In this work. we investigate the use of FMO opiion of

H.264 Tor wireless video transmission in the slow and tast
fading case. Our simulation results indicate the benelit of

using FMO especially when using higher number of slice

157

group per piclure can decrease amount of undecodable
macroblocks for up to 50%. Then we propose an explicit
mapping technique using macroblock bit=count information,
Simulation resulis show  that by using our  proposed
techniques can reduce the the number of undecodable
macroblock up 1w 20% compared w the predefined dispersed
and interleaved methods,

Currently  we study  the wse of channel condition
information in conjunction with  hit-count  information,
lorward error correction (FEC) code and ermor concealment
foor further improvement of the scheme proposed.
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Abstract

In this paper. we analyee the eflectiveness of
using FMO for wireless video transmission. We use
264 FMO feature as the macroblock-level error
resilience tool. Our study analyvzes the tradeott and
effectiveness of using predelined mapping and explicit
mapping in slow and fas wirelesschannel condition. We
also propose o use the encoder’s macroblock coded-hi=
count information as an indicator for a choice of
macroblock-address-map of each picture, The scheme
proposed conlorms 16 the ‘bascline 1264 (decoder with
no need for bitstream modilication, Simulation results
indicate the wse ol switable choice o macroblock-
address-map for FMO ‘could reduce the number of
undecadable macroblocks,
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