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Abstract

In this paper, we propose a motion vector prediction method that increases the coding efficiency at the boundary of an image
by utilizing the 360 video characteristic. In the current VVC method, the location of a neighbor block is excluded from the
candidate list for inter prediction in case that it is out of boundary. This can reduce coding efficiency as well as subject quality.
To solve this problem, we construct new candidates adding the location of the neighbor block at the boundary of the picture from
already decoded information based on the projection method for 360 video coding. To evaluate the performance of the proposed
method, we compare with VIM6.0 and 360Lib9.1 under Random Access condition of JVET-360 CTC. As a result, the coding
performance shows a BD-rate reduction of 0.02% on average in luma component and 0.05%, 0.06% on average in chroma
components respectively, without additional computational complexity. The coding performance at the picture boundary shows a
BD-rate reduction of 0.29% on average in luma component and 0.45%, 0.43% on average in chroma components, respectively.
Furthermore, we perform subjective quality test with the DSCQS method and obtain MOS values. The MOS value is improved by
0.03 value, and we calculate BD-MOS using MOS value and bit-rate. As a result, the proposed method improved performance by
up to 8.78% and 5.18% on average.
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Combinations of CPMVs
are used to constructed affine mode

1. {CPMVO, CPMV1, CPMV2}

2. {CPMVO, CPMV1, CPMV3}

3. {CPMVO, CPMV2, CPMV3}

4. {CPMV1, CPMV2, CPMV3}

5. {CPMVO, CPMV1}

6. {CPMVO, CPMV2}
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4 g A5 0
£ 93t VIMe.0 H

JVET 360-CTC (Common Test

e P
Class Sequence Y [ u [ v

SkateboardInLot -0.07% -0.26% -0.50% 100% 99%

ChairliftRide 0.00% -0.08% -0.01% 101% 100%

1 KiteFlite -0.01% 0.00% 0.06% 100% 99%
Harbor 0.00% 0.02% -0.03% 100% 99%

Trolley -0.01% 0.04% 0.06% 99% 99%

Gaslamp -0.02% -0.01% 0.00% 100% 98%

Balboa 0.00% -0.12% -0.18% 100% 99%

2 Broadway -0.03% 0.01% 0.08% 100% 99%
Landing2 -0.02% -0.21% -0.04% 101% 100%

BranCastle2 0.00% 0.01% 0.03% 100% 99%

S1 -0.02% -0.05% -0.07% 100% 99%

S2 -0.01% -0.08% -0.03% 100% 99%

Average -0.02% -0.06% -0.05% 100% 99%
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T 3. =X AN Hotelk= ghHe| VTM6.0 % 360Lib9.1 CiH| A=
Table 3. Performance of the proposed method of picture boundary over VTM6.0 and 360Lib9.1

Random Access End-to-end WS-PSNR Codec WS-PSNR PSNR
PERP format
Class Sequence Yy | u | v y | u | v y | u ] v
SkateboardinLot | -0.37% -1.22% -0.71% | -0.44% -1.35% -0.82% | -0.43% -1.33% -0.26%
ChairliftRide -0.16% -0.05% -0.25% | -0.25% -0.14% -0.28% | -0.23% -0.13% -0.13%
s1 KiteFlite -0.09% -0.01% -0.05% | -0.09% -0.05% -0.02% | -0.10% -0.03%  0.01%
Harbor 0.15% -029% -0.36% | -0.15% -027% -0.29% | -0.16% -0.28% -0.31%
Trolley -0.16% -0.08% -0.28% | -0.19% -0.07% -0.27% | -0.19% -0.11% -0.28%
Gaslamp 0.20% -0.19% -0.24% | -0.18% -0.11% -0.20% | -0.19% -0.15%  -0.20%
Balboa -048% -145% -0.98% | -0.61% -1.23% -0.84% | -0.65% -1.10% -0.89%
o Broadway -0.40% 060% 0.02% | -067% 0.00% -021% | -0.70% 0.21% -0.25%
Landing2 046% -083% -1.06% | -0.52% -1.10% -1.31% | -0.45% -1.17% -1.17%
BranCastle2 -040% -1.00% -045% | -044% -0.98% -050% | -0.45% -0.95% -0.53%
S1 0.19% -031% -0.31% | -0.22% -0.33% -0.31% | -0.22% -0.34% -0.20%
S2 -043% -067% -062% | -056% -0.83% -0.71% | -0.56% -0.75% -0.71%
Average 0.29% -045% -043% | -0.36% -053% -047% | -0.35% -0.50% -0.40%
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Table 5. The comparison of PSNR and transmitted Bit-rate for CTU of figure 11

SkateboardInLot (In figure 10)

Trolley (In figure 10)
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Proposed method

Existing method Proposed method
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Bit-rate (bits) 2715 2584 214 191
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