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Transcoding from Distributed Video Coding to H.264/AVC Based on

Motion Vectors of Side Information
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Abstract

In this paper, a transcoding method with low computational complexity and high coding efficiency is proposed to transcode
distributed video coding (DVC) bitstreams to H.264/AVC ones. For the proposed high-performance transcoding with low
complexity, not only Wyner-Ziv frames but also key frames can be transcoded with motion vectors estimated in generation of side
information. As a motion vector is estimated from a key frame to a prior key frame for side information generation, the motion
vector can be used to encode the intra key frame as a predicted frame. Motion estimation is performed with two predicted motion
vectors. One is the motion vector from side information generation and the other is median of motion vectors of neighboring
blocks. The proposed method selects the best motion vector between two motion vectors based on rate-distortion optimization.
Coding efficiency can be improved with a small size of search range, because a motion vector estimated in side information
generation is used as an initial motion vector for transcoding. In the experimental results, complexity of transcoder is reduced
about 12% and bitrate performance increases about 28.7%.
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Fig. 1. Block diagram of fundamental distributed video coding
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Table 1. Rate-Distortion performance table

Ref[11]_IPP Ref[12]_IPP Ref[13]_IPI Ref[11]_IBP Ref[12]_IBP Ref[13]_IBI
Hat
PSNR RATE PSNR RATE PSNR RATE PSNR RATE PSNR RATE PSNR RATE
Akko 0.15 -2.88 0.49 -9.09 6.18 -67.44 -0.61 12.51 227 -33.94 6.01 -66.05
Ballroom 0.09 -1.95 0.24 -5.21 4.59 -62.31 -0.54 13.23 0.43 -9.17 4.46 -60.92
Exit 0.11 -3.19 0.02 -0.72 4.77 -71.93 -0.31 9.71 0.74 -19.36 4.83 -72.53
Flamenco2 0.08 -1.66 0.1 -2.17 3.29 -46.07 -0.46 10.58 0.70 -14.22 3.47 -48.62
ey 0.11 -2.42 0.21 -4.30 4.71 -61.94 -0.48 11.51 1.03 -19.17 4.69 -62.03
ot Al BE L B 2%jo] A o BP X 25 Z1E WY (1F 59 ) dZoz Rasugd
Holl e 2 JelwA] gobx F535t aso] ZAFAtt 7] ZH YL, V1€ 39 1 dFo R Raslshe W) 7
ARKE e BEgRAN S8 PUF $1Y MEE ALY P (RERe) £ WEE oz s 3
o o2 £ MEE AYA H1, o)FA AY A% REFHE P o Edzmre) g Mud
9 oS A WEE 7o B3 JYo] AR He), FolH, 4 2)F ol&std AU
o] gl dole a2 Ryl AYEE HSS 7HAA]
Z_].Tjr —;:LJ: IT(_).— —jla]j 10‘7’]— :L\‘:gj lloﬂ}\ ‘o’] 1/]-EH\‘/_}_‘ H]E%'Q'H% CConv(zntional_ CPr'npas(id (2>
:lEHJ'L% H]E—_%—ﬂ]*g— /Ké"g‘_::}_i ‘/]’F/]’LHoi 7g :1?_]_' Aélg‘i]%“ CCmm(zmiona/
FAZ A8
I 2. Miokst gint 7|E S0 SRT H|WH(%)
Table 2. Complexity comparison of the proposed and conventional methods
22X
el
Hat QP
Ref[11]_IPP Ref[12]_IPP Ref[13]_IPI Ref[11]_IBP Ref[12]_IBP Ref[13]_IBI
29 20.11 -3.91 -6.49 26.47 -9.70 -6.83
Akko 33 22.20 -4.96 -6.44 26.54 -9.89 -11.49
37 23.32 -4.50 -6.40 24.88 -9.99 -16.90
41 23.37 -3.98 -7.03 20.96 -10.13 -21.64
29 27.66 -4.84 -0.81 36.44 -9.74 -1.81
33 25.15 -4.25 -2.68 35.81 -9.96 -16.14
Ballroom
37 18.43 -3.62 -9.16 34.03 -9.91 -28.45
41 12.30 -5.19 -15.09 30.49 -10.01 -33.26
29 21.26 -4.67 -4.39 38.16 -10.72 -10.65
Exit 33 19.58 -4.59 -7.84 31.14 -10.11 -16.07
Xi
37 18.06 -4.33 -9.63 23.74 -10.69 -17.13
41 18.29 -5.13 -10.13 22.40 -9.88 -19.56
29 26.58 -4.20 0.94 30.34 -10.38 3.31
33 27.66 -3.69 0.69 22.46 -9.79 -0.69
Flamenco2
37 28.38 -4.80 -0.55 19.29 -10.64 -5.33
41 28.11 -4.39 0.13 18.42 -10.02 -10.41
= Bris 22.53 -4.44 -5.30 27.60 -10.10 -13.32




CConventional > 7]& ¢18]w9 BFEE ov|s)H,
CProposed™= A|tet dig]5e EJEE 9wttt

3 29] “Ref[11]_IPP” #'H-2 “Ref[11]_IPP (314
e oS R5stE 71E W11 “Pro_IPP (K

=219 WEE o]83l|A A 71 Tk oS F5s)
Aorst wiwlye] BRALE Hlwdt Aoz, A|eket vy
71E WHEY FHi 22.53%2 ERETF A
“Ref[12] IPP” HPHS “Ref[12] IPP (HZA K9
WE S o] &3 31 1F B oS RastE V)
[12])°¢} “Pro_IPP (AR 23] WHE o] &)k
e 45 FaslkE AR W) e EREE Hla
St Ao2, AbgE Wo] 7|E WHET i 4.44%°]
BRI} 2715 0Tk “Ref[13] IPI” HPH-S “Ref[13]_IPI
(GOP =717} 22, s 7t Thid) o) Fosld 7|1& iy
[13])°%} “Pro_IPP (HZH &2 HEE o]&3)A &d
e oS FoslE ARbgh W)y o] EJEE Hlug
A=, ARk Wo] 71E WY H 53%°] B{E
7} F7bskdt

“Ref[11]_IBP”HPH-S “Ref[11]_IBP (3} 7+ whibak
FEE A5 FzakE WH[11])"3 “Pro_IBP (B4

H,

=

BN
5

O oo

=

N
o

I o
o
'L o o

o

=

O:

29l WS o] &-afA] shH 7F ik} P oS
stel ARk )" BREE Huwg o=, ARt
ol 71& WHHET Hit 27.6%2] BREL 7A4E
“Ref[12] IBP"HPH-S “Ref[12] IBP (RXAH] $79
S agfste] shA 7F T ohgE oS FoshE
WHH[12])° “Pro IBP (REA R 3%

sh 3P et L oS Bsske AQke W)
EREE vug Aoz, Ak Wo] 7)E wE 3
T 10.10%8] EF=7F S7FEATE “Ref[13] IBIH-E
“Ref[13]_IBI (GOP =77} 22, 319 7} b3} o] = B3
st WH[13])°% “Pro_IBP (R2FH 2 HEE o] &
A b 7F S ek oS RastE ARk W
el BREE Blagk Ao, A ol 7 W

O

¥ T BE2S gadto

2132 = =

@
EEREEERE L RS2
e}

=X s BEPRY 29 HHE o83 &4}
oA H264/AVCZL] W3 WHS Attt
HEj9} HEAH 75 o & & s
Sl 7t @ik o 52 W 7 P oS

9

z

folr oo e T rfz
{4

o O
N
% of,

2
)
a1
1=

o
ol
on
-
o

i
4
02(:1"
>
!
=
x
rO
ot
we
k1
AC)
i
rlo
(m
£
[
=1
inj
(o3

re
o
N
X
>
R o
o |
Mz
r\:l
©
i
i)
-z
fol
ot
fofs
o
b
of
e
it
P

Bt & 4y ooz & ot XN o
Lo,
&
E
ox.
olr
B
o
>
o
oX.
s
tlo
N
it

o ¥
X0,
b
ofr _|1.m
r
il

[=}
5, B 45 7% AATEHIA, A 367, 43,
0

11 A4, 24 2
91-105%;, 20093 49
HAI, AT, AR, 2R 712 AT HiY e 3197 3%

[3] B.Girod, A.M. Aaron, S. Rane, and D. Rebollo-Mondero, “Distributed
video coding,” Proc. of the IEEE, vol. 93, pp. 71-83, Jan. 2005

[4] W.J. Chien, L.J. Karam, and G.P. Abousleman, “Rate-distortion based
selective decoding for pixel-domain distributed video coding,” Conf.
on ICIP 2008, pp. 1132-1135, Oct. 2008

[5] J.L. Martinez, C.Holder, G.E. Fernandez, H. Kalva, and F. Quiles,



(6]

“DVC using a half-feedback based approach,” Conf. on Multimedia
and Expo, pp. 1125-1128, April 2008

Q. Linbo, H. Xiaohai, L. Rui, and D. Xiewei, “Application of punc-
tured turbo codes in distributed video coding," Conf. on ICIG 2007,
pp.241-245, Aug. 2007

C. Brites and F. Pereira, “Encoder rate control for transform domain
wyner-ziv video coding,” Conf. on ICIP 2007, vol. 2, pp. 5-8, Oct.
2007

K.Y. Min, S.N. Park, and D.G. Sim, “Side information generation us-
ing adaptive search range for distributed video coding,” Conf. on
RacRim 2009, pp 854-857, Aug. 2009

D. Varodayan, A. Aaron, and B. Girod, “Rate-adaptive codes for dis-
tributed source coding,” EURASIP Signal Processing Journal, Special

S IR i

ol 24 of
— o | —

- 2009 : ZRCHStn AFEISE D AL

- 20094 : Z2Cistn AFESSD MAL oty

- FEMEOL : EMHICR 3E, A £X, A4 Xz
o o
TH 2

- FERAIEOL: BAHH|DR FE, FA A2
4ER

- 19994 : MZICHElW MAlSstnt S5tEtAt

- 20001 : (F) sich MA}

- 20024 : (F) HIZ HIH

- 20054 : Univ. of Washington

- 37) : Zeristn HFEIBSD (FI9)

- FEME0L: JISHzE], SYUAE, AFEH|

[10]

[11]

[12]

[13]

HIT e FQolA H264/AVCES] ERAIY 121

Section on Distributed Source Coding, vol. 86, no. 11, pp. 3123-3130,
Nov. 2006

Draft ITU-T Recommendation and Final Draft international Standards
of Joint Video Specification (ITU-T Rec. H.264\ISO/IEC 14 496-10
AVC) Joint Video Team (JVT), Doc. JVT-G050, Mar. 2003

T. Wiegand, G. J. Sullivan, G. Bjntegaard, and A. Luthra, “Overview
of the H.264/AVC video coding standard,” Trans. on IEEE CSVT, vol.
13, no. 7, pp. 560-576, July, 2003

E., Pexioto, R.L. Queiroz, and D. Mukherjee, “A Wyner-Ziv video
transcoder,” Trans. on CSVT, vol. 20, pp. 189-200, Feb. 2010

J.L. Martinez, H. Kalva, W.A.C. Fernando, P. Cuenca, and F.J. Quiles,
“Efficient WZ-to-H.264 transcoding using motion vector information
sharing,” Conf. on ICME 2009, pp. 1394-1397, June, 2009




3=

2] 2011 Al6¥ Als

IS IPN )|

o
My e

- 19854 : MECHstn MAISEE S5

=8

- 1987 M3t TASeint S(MAN)

- 19924 : Purdue Univ, School of Elec. E2(SEEIAN
- 19934 ~ 19974 : YT} NS4 Mel/a4{0d
- 1997 ~ A MTachEln HESASEE I

- FEAIE0F : HEDC|of FARtE, FaRlA, MoXz|

[l PR AL



