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Flexible prediction structure for multi-view video coding

Zhang Yan, Cai Canhui
School of Information Science and Technology, Huagiao University, Fujian 361021, China

Abstract: The temporal and inter-view correlation of multi-view videos ( MVV) changes not only from sequence to
sequence but also from frame to frame. Therefore, the fixed prediction structure of the Joint Multi-View Video Coding
(JMVC) has difficulties coping with various characteristics of different MVV sequences. In this paper, a flexible
prediction structure for multi-view video coding (FPS_MVC) is proposed based on the analysis of the hierarchical B picture
prediction structure and the temporal correlation and inter-view correlation between the current frame and its references. Its
temporal level (TL) and the temporal and inter-view correlation of the MVV sequence decide whether the inter-view
prediction of the current encoded frame is adopted. Experimental results show that the proposed FPS_MVC outperforms
Scalable Prediction Structure (SPS_MVC) on reducing computation complexity, improving random access (RA) ability,
and decreasing the decode picture buffer ( DPB) size by about 45% , 28% , and 46% on average, while maintaining
almost the same coding efficiency.

Key words: multi-view video coding; prediction structure; temporal and inter-view correlation; random access; decode

picture buffer
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Table 1 Correlation analysis for frames in different TL
/%

MVV J¥51 TL=1 TL=2 TL=3 TL=4
R, 95.4 96.7 97.6 97.9
Vassar
R, 4.6 3.3 2.4 2.1

R, 80.1 86.0 91.5 91.2
Exit

R, 19.9 14.0 8.5 8.2

R, 71.9 79.5 90.3 93.9
Racel

Ry 27.1 20.5 9.7 6.1

R, 68.9 76.2 81.7 82.1
Ballroom

R, 31.1 23.8 17.3 17.9

R, 68.8 81.6 89.5 96.8
Flamenco2

Ry 31.2 18.4 10.5 3.2

R, 65.5 76.3 86.7 92.6
Rena

R, 34.5 23.7 13.3 7.4

R, 12.6 17.5 20.4 28.3
D_Xmas

R, 87.4 82.5 79.6 71.7
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Table 2 Coding parameters of MVV sequences

F4 HEHEZRELR

Table 4 Computational complexity comparison

MVV F#%1]  FPS_MVC/s  SPS_MVC/s  IMPV/%
Vassar 874.68 1704. 80 48.69
Racel 1535.93 2636.95 41.75
Exit 1014.86 2108.87 51.88
Ballroom 1448.91 2351.99 38.40
Aver MPV 1218.60 2200. 65 45.18

At AL 200 GOP 12
R 64 1B 25
Based QP 28 30 32 34 36 & FastSearch

x3 REYRELE

Table 3 Coding efficiency comparison

MVV 51 FPS_MVC SPS_MVC IMPV
Vassar Y/dB 34.95 3496 -0.01
Bitrate/ (kbit/s) 177.27  172.96  2.49%
Fxit Y/dB 36.63  36.64 0.0l
Bitrate/ (kbit/s) 184.60  183.32  0.7%
Racel Y/dB 35.51 3553 -0.02
Bitrate/ (kbit/s) 311.52  314.69 -1.01%
Ballroom Y/dB 34.38 3435 0.03
Bitrate/ (kbit/s) 419.13  414.43  1.13%

BLAF 1 B AL U7 1) 1 B A 7R T L A T 11 D 36
AT R 51) B4 PR A5 o, AL 3 )P BE i
AT — &% 5 o T s AR A o ) 3259 (B MR AL F
FMAX@T%O

Fyx = maX{Xj,[,‘O <i<n,0<j< m}

Fy = i in,,-P,-,;
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BEAIL U5 5] 14 B8 FURT A 5 AR 52 o DX A 225K T AL
Ml DL Hy FPS-MVC 53325 (1 BEAL DT 0] PERE £ 5
29 28% , TN ik i AR 52 o IX [ AR T 46% ZoAv,
RHPEAL T B AR Gt 1 B

x5 HEHIGREERE LR
Table 5 RA comparison

MVV 51 SPS_MVC FPS_MVC
(Fw/Fyax) (Fw/Fysx)
Racel 10/18 8/16
Vassar 10/18 6.45/10
Exit 10/18 6.45/10
Ballroom 10/18 7.76/16
Aver 10/18 7.17/13
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Table 6 DPB size comparison

MVV J75) SPS_MVC FPS_MVC IMPV/%
Vassar 24 10 58
Racel 24 16 33
Exit 24 10 58
Ballroom 24 16 33
4 & &
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