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Fast Side Information Generation Method using Adaptive Search Range

Daeyun Park”, Hiuk Jae Shim”, and Byeungwoo Jeon*
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Abstract

In Distributed Video Coding(DVC), a low complexity encoder can be realized by shifting complex processes of encoder such as
motion estimation to decoder. Since not only motion estimation/compensation processes but also channel decoding process needs to
be performed at DVC decoder, the complexity of a decoder is significantly increased in consequence. Therefore, various fast
channel decoding methods are proposed for the most computationally complex part, which is the channel decoding process in DVC
decoding. As the channel decoding process becomes faster using various methods, however, the complexity of the other processes
are relatively highlighted. For instance, the complexity of side information generation process in the DVC decoder is relatively
increased. In this paper, therefore, a fast method for the DVC decoding is proposed by using adaptive search range method in side
information generation process. Experimental results show that the proposed method achieves time saving of about 63% in side
information generation process, while its rate distortion performance is degraded only by about 0.17% in BDBR.

Keyword : DVC, WZ, Fast Side Information Generation, Motion Estimation, Adaptive Search Range
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Eo| dA) ZyYS disk=A AF3H] A8, i £5 = 579 GA| dHo= AMgH) & 1> ASR 24 44
A el A B7E SADF T 22 & SAD#HS 2 S WAEE A3 Ao|th
= 49 F4 EES A28 Ui ESo 7 Adsla, o B =24 Aldtete 284 g dos s W
o oisll &4 4 AA 3}d(Search Range Decision)S- H+ Holl lof, 11 AA A AAE(E 7) BEs) = A
B3 2 g4 o] THE deth oA de A= 7V stA gtk SR AN BEe] el HE At
& B Gde] FHe o] U EES 53 I 7 Vs, 53] B2 EREE 2ehe 7] 249 WH
dde] FHE HwsHA e, ek o] i EES S (Initial MV Search) 553 4 99 ZH(Search
ol 42 24 g9 TRIL o AAY Aok SR Range Decision) 59 7Z--ol= W& X7} &olsl7]
A7)e] g o] Hejg Aoz weksit). webA ol ol Al WS US a&siete o] 7Fsd Aotk
HFTA A3A g 9oz AAsle Bx AW A ol= 7]& YL ¢Sl ©]&3h= pmv(predicted mo-
BG4S st shAIT g 99 A4S AP S Tl 42 tion vector)E ©|-8-3}A] ¢7] woll A FA Al o] %
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Table 2. Experimental Conditions
Sequence Foreman Coastguard Hallmonitor Stefan
Resolution QCIF(176x144)
Frames 150
ME block size 16x16
GOP 2
Quantization Matrix!™ 1,5,7, 8
Quantization Parameter 40,34,29,25 38,33,30,26 37,33,29,25 40,34,29,25
(intra frame)
B2 71e] o)&Ao] Q7] WEo|tth wabd 27] 29 W) 52 BDPSNR(Bjontegaard Delta PSNR) 2 BDBR
B & 3pgo] RE 22¢) 34 B2 tjs) HEHOF  (Bjontegaard Delta Bitrate)' 2 JERRT, B2 HR A
F8E 4 lom, gk &4 49 A 9 & 49 HF 4 A g A)ZF A7HE(TSsi6, Time Saving of Side
AA i EF sl £ o2 APHAD A S o Information Generation) 2] (3)¥ o] ALksltt.
] B2 tisl] §E A =HE AR S oS a4
6 TTCviTTO osed
s & & o TSSIG—%MOO %] )
Prev
V. AlE ZD 2l 2A o714 TSqie BE R A A|7F F7HE0]3L, Tpre
T U Bz gr YA 340 A17Ho)0, Thpseas Al
1. A3 =7 QF HPHS AR 739 B AR A 2Pg9] AI7RS eI
3 32 AR el o) Gttt w29 WE e A7)
BEROMS $U OIS 4% S5 g Fan G ABA 94 Akl 09 ik ek 94 90
40 A4 e 1%8 Pel Ue A% BAS o8 o) £320T e A9@aa04)) H4EH gl oo} e
Foreman, Coastguard, Hallmonitor, Stefan 5 % 47]2] < H&-5 HH, Foreman 74.32%, Coastguarde 94.59%,
Aol tale] AEstach Aol AleH gAre]l Fv)= Hallmonitor= 97.97%, Stefan®] 7%~ 70.95%7} Ft}

QCIF(176x144)0]1, & 150=ZH Yoll ZH Y &S 15Hz=
AREIITE A% Blae] 715e] BE 23 (Anchon)'e] %
Aoz &29) E2 7]+ 16x16, =893k 229

FA 9] el

2 1602 3}tk B3k GOP(Group of Picture)9] 7]
gAY 202 31 20014 ERIE = Tk

—11__\‘:_'

F4 A g G 43, PP 39

fr e

2. Mo ol M2 SME U B YT M5 24
33} F 45 H8H 94 942 ol§3 A

A8 e o] WZ =z Yol

Coastguard®} Hallmonitor /-2 Foreman¥} Stefan %373
= B £328 T 22 g of o] T wol MYl =ik
ol A qJo] AL FolAe 1328 A2 A7]e] B4
FHo] HgHoZ MYEy] wFolth o= TEA
Foreman¥} Stefan®] 74-%- £329] &4 J o] A HE A
gt o] AL 2¢do] B2 FdAe Bx FR A4

Al, 7] Z#E 7] A7HA iAol Ao 55 SAD7} A
Aol et 229 HE7E AXA B g o] Hdd
=7] Woloh g, MAHoR e Gl tial L3218
o 22 =719 gAY g o] HElE= HE-2 it 84.47%
ol 53|, g4 o] H47 AdEe= AFeUt H
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Table 3. Ratio of selected adaptive search range [%]

Sequence +4 +8 +16 124 +32
Foreman 27.70 4.05 25.00 17.57 25.68
Coastguard 21.62 37.36 25.00 10.61 5.41
Hallmonitor 89.19 4.73 1.35 2.70 2.03
Stefan 14.87 10.81 29.05 16.22 29.05
Average 38.35 14.24 20.10 11.78 15.54
Cumulated average 38.35 52.58 72.68 84.46 100.00

= 4. Mg ol W2 8 9T 45 U AR BUS

Table 4. RD performance and time saving of the proposed method

Sequence BDPSNRI[dB] BDBR[%] TSsi6[%]

Foreman 0.01 -0.18 46.89

Coastguard 0.00 -0.08 72.69

Hallmonitor 0.00 0.01 80.74

Stefan -0.06 0.93 48.82

Average -0.0125 0.17 62.29

3835%2 7V Hol WAHE AL ¢ S Aok VA A% nE Auel ko) P 4 ek weby
4= AR HPHe W & 95 AT 2 B AR A Foreman®} Coastguard 9732 o]&fgt 7ol sigste] A

A7 B8-S dEbdT +322 1YE B 9IS M ol Z7kske it
St 4133} vl wsle] BDBRS HHH 22 °F 0.17% 5718 ARHOE HE FH YA A, B ool A7)9} 1
A, BE AR A4 HR0) e BEe] 220%E B 94 goom $49e FYat Ant Gae] B4
A% 4 ek 53, Hallmonitor 94 A2 94 9 o me} 83 B4 §9ow $49 F4S skt 3]
o] 4= AelE 497} 89.19%1H] vl§- 2 5 A AlZE Aol Am e mE AT AdtE AEd] Wk
& Bkl 80.74%9] A7t Mzto] Hich 2A o] A
& QLT A2 2719 g GYo] ey, o w
2t B ARE "3 o585 B 4 Utk % 45 w9 V. 4 &
Foreman¥} Coastguard 749 7-F-oll= B A 27t
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