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Coding Efficiency Improvement for Identical Motion Information of
Bi-prediction Mode within the GPB Slcice of HEVC
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Abstract

This paper proposes the method which reduces complexity and improves coding efficiency by solving a problem of HEVC
bi-prediction. In current HM 3.0, it is frequently occurred that LO motion information and L1 motion information are identical in
blocks which are bi-predicted. In this case, L1 motion vector is replaced by non-zero motion vector which belongs to first
available neighbor block of current block. If they are still identical, prediction mode is replaced by uni-prediction. As an
experimental result, in LD(Low-Delay) case, decoding time is reduced roughly 2%~5% and coding gain is roughly 0.3%~0.5%
compared with the HM 3.0 anchor.

Keyword: HEVC(High Efficiency Video Coding), Bi-prediction, Merge

2) A st AARRY S AFE s

Media Lab., College of Electronics and Information, Kyung Hee University
b) = HAFAATY

ETRI
¥ WA} BF3E (ghpark@khu.ac kr)
H B ATE WEENYS)Y) ETRI A7AY AFJ[KCA-2011-(11921-02001), ¥-¢H3 ©A1d 3DAY UHDTV W 71&/d)d A4734% 2 4rE
AR5 that ITATAE A LAFINIPA-2011-(C1090-1111-0001))¢] A TJri Y2
10€10

e HA
09),54d011911€169),AMNHHL2011311€16Y)

919)
- A5Y011410



1070 WE3e3]=EA 20114 A16d A6s

.M 2
0819, e AWz PFG HolE e Aels)

S84 71 H264/AVCE AT 22 598 #3538}
#79] oo o HATh o]t 87l H-3a7]
3}od ISO/IEC JTC1/SC29/WG11 MPEGZ} ITU-T SG16
Q6 VCEG H.264/AVC 7|&3XF tH] 2u A= =
BE&S HRE 3 AAY $98 723 7Ied HEVC
(High Efficiency Video Coding)”9] ¥%38}2 2)3}ar Qlch

HEVCAAE 39 71 o3 A) Te| 58 A18ale] 25
S sefolag P SEfols, Yol S S A}l Ha sk
Gl B geloladt B, FAE A8 A5 o
g g5e A 7 SERENEE
H W) 7 4+ Slokh 32 AR EAA o aEd)
ofsl ) S, WO T S B2 FAADHE
2l2Eodlist 0; Loy, o9 22 AAM e 2o
El(list 1; L1)o] gHch

HEVC] AAA(Lowdelay)@-Fo = 3 7t o= &
& =9)7] §3] P &2fo|2 t4] GPB(Generalized P and
B)B] Zglo)| AE A3 GPB &Elo| A om};go] B<&
Slolzst B shiel 25 9 Al 2709 £49 4
BE 71 5 ook ST Lo A% 94 HAEd LI B2
94 laEt 94 5Uslo} 3, B2 A 2lxEd) A
AHE JEe A PPuth AtEon 34 Gow
v o] Fo}robgie}, & =oAL GPB £2joloAe
% ol3Rho] 715 @ B £20)2E 20T B L2l A(for-
ward B slice)2} 9] 3ttt o]2igt =13k B &efo| 2004
L0 #2% AR} L1 5239 ARt 5 °3}74 e 0T7]'

F=2 H]'/‘go]-_ﬂ a 7Ur EEZE% % 219

m m

B el 2

A AL 2=E 3 .

=R PHE Tt ;}u}. el Ak 71 ool =
o Bl dajel Ausn, WA EAHE o2
) 42 wue XﬂJ‘hﬁr WA AL B

Il 7|& o529 2HHE

(19 e EES) A F
HM3.0%& o] 88| A A &40 533
AAA BFoE Bo3ts FPS 4e, TGS
o] BT AREHM, ¢ F9 B¢ £ oSS o
o] R53}%]7]) W&o 2z PU(Prediction Unit)?uict o)
7 he #AY ARV EAE & Aok [ZF 1914
“1]-24,-23|0,0"= 7+ “POC|&- A YW E -2 d el 2}
o ERH, %L 10 49 AnE ehh ok
2o L1 €49 ARE Jedith 181 "na"vs 23
S-S oulgith Merge” R 23535} 530S 7
¢ “Merge : merge Index"7}, AMVP? R.E 553 9)S
A% "AMVP : | L0 FZIANS, L1 =IN35 7}
EAET, (322 12 29, 10§49 duot 11§29
B7} Y3 £50] v EAF = AS & 5 Aok Lo
=249 FE L1 3¢ AR7}F Fdsit= fr]= Lo
=49 HE L19 A9 HEZE 2 Fdd
POC(Picture Order Count)2] 93738 FZ3F o2 A3
o= Aotk

BasketballDrill_832x480, QP37

12[-19,21[0,0}
ZJ 19 zuo o
2

11-19,21(5,-2

h.a
AMVP : [0 -1

POC: 2

T2l 1, 2551 QAo 2
Fig 1. Motion information of encoded picture
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Table 1. Ratio of blocks which have identical motion informations in
forward B slice

QP LD HE(%) LD LC(%)
37
32
Class A 27
2
37 38.3% 38.6%
Close B |22 28.8% 28.4%
27 21.0% 19.8%
22 11.6% 9.2%
37 31.3% 33.6%
32 21.0% 23.2%
Class C 14.2% 16.2%
2 9.3% 10.1%
37 32.9% 35.0%
32 22.6% 23.7%
Class D 15.4% 16.3%
2 10.0% 10.2%
37 71.0% 70.2%
32 55.1% 57.7%
Class E 7 41.0% 44.8%
2 29.6% 34.4%
Average 28.3% 29.5%
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Table 2. Experimental result of 1st method

Low delay B HE Lowdelay B LC
hd U W Y U W
Class A
Class B -01 0.2 0.0 0.0 -01 -0.3
Class C 0.0 0.1 0.0 0.0 -0.1 -0.1
Class D 0.0 0.1 0.3 0.0 -0.3 -0.3
Class E 0.0 0.3 0.2 0.0 0.0 -0.6
Overall 0.0 0.2 0.0 0.0 0.1 0.3
Enc Time[%] 100% 100%
Dec Time[%] 96% 96%
£ 3.5 i ol N3 #ot
Table 3. Experimental result of 2nd method
Low delay B HE Low delay B LC
hd u v hd U v
Class A
Class B -0.3 -0.5 -0.7 -0.6 1.0 -1.2
Class C -0.3 -0.6 0.6 -0.3 -0.6 -0.6
Class D -0.1 -0.1 -01 -0.2 -0.2 -0.3
Class E -0.2 -0.7 0.9 -0.6 1.1 -1.6
Overall 0.2 0.5 0.5 0.4 0.7 -0.9]
Enc Time[%] 100% 100%
Dec Time[%] 94% 95%
HE4M B o] A3 Ant
Table 4. Experimental result of 3rd method
Low delay B HE Low delay B LC
hd U W hd U W
Class A
Class B -0.3 -0.4 -0.4] 0.7 -0.9 -1.0
Class C -0.3 -0.6 -0.7 04 -0.6 -0.8
Class D -0.2 -0.3 01 -0.2 -0.7 0.0
Class E -0.3 -0.9 1.1 0.7 -1.8 -1.5
Overall 0.3 0.5 -0.5 -0.5 0.9 -0.8]
Enc Time[%] 101% 101%
Dec Time[%)] 95% 98%
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