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Motion Vector Predictor selection method for multi-view video coding
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Abstract

In this paper, we propose a method to select motion vector predictor by considering prediction structure of a multi view content
for coding efficiency of multi view coding which is being standardized in JVT. Motion vector of a different tendency is happened
while carrying out temporal and view reference prediction of multi-view video coding. Also, due to the phenomena of motion
vectors being searched in both temporal and view order, the motion vectors do not agree with each other resulting a decline in
coding efficiency. This paper is about how the motion vector predictor are selected with information of prediction structure. By
using the proposed method, a compression ratio of the proposed method in multi-view video coding is increased, and finally 0.03
~ 0.1 dB PSNR(Peak Signal-to-Noise Ratio) improvement was obtained compared with the case of IMVM 3.6 method.
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Fig 1. Neighbor-block location for Motion vector prediction value
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Fig 2. Neighbor-block location for Motion vector prediction value
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Table 4. Experiment result

Table 1. Test Sequences IMVM3.6 Proposed gain BD-Psnr
cg/g %ﬂg‘ :_;\‘_/(\:1 |.g+|a|, HH%‘. bit-ratel psnr bit-ratel psnr bu-savfnql psnr % I dB
Race 640x480, 30fps 8 camera Baliroom
. = - o,
300 framelview 1D parallel QP=37 | 193.07 |31.72 | 190.56 [31.75 |-1.3%] 0.02
- 49 | 09%| 0.02
Broakdancers 1024x768, 15fps 8 camera QP=32 | 351.75 |34.47 | 348.70 [34.49 0904 221 P
100 framelview 1D are QP=27 | 687.02 |37.08 | 682.98 |37.09 |-0.6%| 0. !
= . 9.26 [1407.64 [39.26 |-0.3%] 0.0
AkO&Kavo 640x480, 30fps 15 camera Qro22 Jidi7s0)s ) d
Y 300 frame/view 2D array Exit
Ballroom 540x480, 25fps 8 camera QP=37 | 100.40 |34.35 | 99.69 |34.39 |-0.7%] 0.04
! T o 49
250 frame/view 1D paralle! QpP=32 | 17342 [36.66 [ 17280 [36.68 [-0.4%] 003} .| .
— . o,
it 640x480, 25fps 8 camera apr=27 | 339.61 [38.52 | 338.77 |38.54 |-0.2%| 0.02
1 - o029
250 frame/view 1D parallel QpP=22 | 828.20 [40.01 | 826.89 [40.02 [-0.2% 0.0
Race1
- o ) QP=37 | 157.34 |33.14 | 152.91 |33.20 |-2.8%] 0.05
-
A 2L 29 o] A7 F0 2 99 <{(Random Qp=32 | 274.96 [35.00 | 269.26 [3s.04 [-2.1%[ 004 .|
o > = = -1.29
Access) AlZHE 052 & 122 Aot 7B QP g2 QP=27 | 546.17 [38.61 | 539.30 |38.63 [-1.2%] 0.02
. = QP=22 [1132.91 [41.24 [1124.10 [41.25 |-0.8%] 0.01
22,27, 32, 272 1A% AZ2¢ B 233E 93 Delta ——
Qp & E 33 7o) AH2-3l] Bjontegaard 273 Moz QP=37 | 218.15 |33.30 | 217.30 |33.33 | -0.4%] 0.03
A7 PSNR/bitrateS 2 3 5+ Q=32 | 396.65 [36.24 | 395.56 [36.26 [-03%[ 0.02] .| .
e = ddsan. QP=27 | 747.64 |39.13 | 745.68 |39.15 | -0.3%] 0.01
= . QP=22 [1420.01 |41.82 [1416.85 [41.83 |-0.2%| 0.01
H2 28 = uli .
Table 2. Coding Conditions QP=37 | 691.90 [32.07 | 690.92 |32.07 |-0.1%| 0.00
= XT
ot olo] A= AIZF 2t aP=32 [1244.05 [34.79 [1242.20 [34.80 [-0.1%] 000 .| (.
QP=27 [2252.25 |37.25 [2249.17 |37.25 |-0.1%| 0.00
Race1 0.5 sec
QP=22 [4292.68 [39.16 [4288.36 |39.16 [-0.1%| 0.00
Breakdancers 1.0 sec
Breakdancers
Akko&Kayo 0.5 sec
™ 05 QP=37 | 129.76 |35.05 | 127.14 |35.08 | -2.0%] 0.03
afroom - Sec QP=32 | 227.32 |37.10 | 223.81 |37.12 |-1.5%| 0.03
Exit 0.5 sec -2.2% | 0.05
: QP=27 | 449.31 [38.62 | 444.66 |38.64 | -1.0%] 0.01
QpP=22 [1128.07 [39.84 [1122.39 [39.84 [-0.5% 0.01
# 3. Delta QP 2t Akko&Kayo
Table 3. Delta QP Value aP=37 | 183.04 [33.10 | 180.86 [33.15 [-1.2%] 0.05
aP-32 | 30280 [36.12 ] 300.44 [36.17J08%] 005]  _ f -
-1.5%] 0.
Delta QP Value QP=27 | 543.19 |39.11 | 539.79 |39.14 | -0.6%| 0.03
Deital ayer0Quant 0 QP=22 ]1050.39 |41.77 |1046.26 [41.78 | -0.4%] 0.02
DeltaLayer1Quant 3 Rena
Deltal.ayer2Quant 4 QP=37 | 92.63 |35.74 | 92.29 |35.75 |-0.4%| 0.02
DeltaLayer3Quant 5 ap=32 [ 161.07 [38.80] 161.08 [38.82 [-05% ] 001] |
DeltaLayer4Quant 6 QP=27 | 319.40 [41.97 | 318.53 |41.97 |-0.3% 0.0
Deltalayer5Quant 7 QP=22 | 667.91 [44.78 | 667.15 [44.78 |-0.1% ] 0.00
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QP37

Race1

JMVM3.6

Proposed

View | Rate

PSNR

Rate

PSNR

bit-saving

gain

0 |236.87

32.90

236.87

32.90

0.00%

0.00

121.82

33.22

117.41

33.30

-3.62%

0.08

166.20

32.80

164.22

32.82

-1.19%

0.02

114.92

33.05

108.95

33.13

-5.19%

0.09

173.53

34.30

170.66

34.33

-1.65%

0.03

128.80

34.04

121.97

34.16

-5.30%

0.12

191.57

32.12

185.46

32.14

-3.19%

0.03

~N|jojo|lbhlWIN] -

125.00

32.71

117.77

32.79

-5.79%

0.08

Avg |157.34

33.14

162.91

33.20

-2.81%

0.05
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Table 6. Experiment result of Breakdancers Qp37

QP37

Breakdancers

JMVM3.6

Proposed

View | Rate

PSNR

Rate

PSNR

bit-saving

gain

165.01

35.16

165.01

35.15

0.00%

0.00

112.86

34.93

107.96

35.00

-4.35%

0.07

140.69

35.09

139.88

35.09

-0.58%

0.00

116.97

34.83

111.21

34.87

-4.92%

0.04

132.09

35.37

131.08

35.37

-0.76%

0.00

109.24

34.94

103.63

35.03

-5.14%

0.09

143.32

35.08

142.95

35.09

-0.26%

0.01

~NjojalslewIni=]O

117.90

35.02

115.40

35.06

-2.12%

0.04

Avg [129.76

35.05

127.14

35.08

-2.02%

0.03
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Table 7. Experiment result of Akko&Kayo Qp37
Akko&Kayo
JMVM3.6 Proposed
View | Rate |PSNR| Rate |PSNR|bit-saving| gain
220.70 |33.81 |220.70 |33.81 | 0.00%| 0.00
121.54 |33.89 |117.94 |34.02 |-2.97%| 0.14
153.62 |34.02 |152.00 |34.03 |-1.05%} 0.01
132.98 |33.60 |128.17 |33.73 |-3.62%]| 0.12
179.62 |33.25 [178.17 |33.25 |-0.80% | 0.00
233.65 |33.08 |233.44 |33.07 |-0.09%| 0.00
161.66 |33.08 |157.25 |33.21 |-2.73%| 0.13
196.58 |32.36 [195.25 |32.36 [-0.68%] -0.01
150.86 |33.29 |146.86 |33.44 }-2.65%]| 0.15
202.29 |32.68 J200.60 |32.68 {-0.83%| 0.00
251.03 |32.27 |250.19 |32.27 |-0.34%| 0.00
156.94 |32.81 |152.83 |32.94 |-2.62%]| 0.13
210.47 |32.79 |209.66 |32.79 |-0.38%| 0.00
153.17 132.53 |150.05 |32.67 |-2.04%]| 0.14
220.46 {32.98 |219.73 {32.98 |-0.33%| 0.00
Avg [183.04 {33.10 |180.86 33.15 |-1.19%| 0.05
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Table 8. Comparison of the performance multi-view prediction structure

= 7 x non-Anchor non-Anchor
Qp37 8 & =(0) g ®H = (X)
Sequence bit-saving] psnr pit-saving] psnr
Race1 -4.98% | 0.09 -2.21% § 0.03

Breakdancers -4.13% | 0.06 -0.81% | 0.01
Akko&Kayo 2.77% | 0.14 -0.56% | 0.00
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