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An Efficient Weight Signaling Method for BCW in VVC

Dohyeon Park?, Yong-Uk Yoon”, Jinho Lee”, Jungwon Kang®, and Jae-Gon Kim®*
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Abstract

Versatile Video Coding (VVC), a next-generation video coding standard that is in the final stage of standardization, has adopted
various techniques to achieve more than twice the compression performance of HEVC (High-Efficiency Video Coding). VVC
adopted Bi-prediction with CU-level Weight (BCW), which generates the final prediction signal with the weighted combination of
bi-predictions with various weights, to enhance the performance of the bi-predictive inter prediction. The syntax element of the
BCW index is adaptively coded according to the value of NoBackwardPredFlag which indicates if there is no future picture in the
display order among the reference pictures. Such syntax structure for signaling the BCW index could violate the flexibility of
video codec and cause the dependency issue at the stage of bitstream parsing. To address these issues, this paper proposes an
efficient BCW weight signaling method which enables all weights and parsing without any condition check. The performance of
the proposed method was evaluated with various weight searching methods in the encoder. The experimental results show that the
proposed method gives negligible BD-rate losses and minor gains for 3 weights searching and 5 weights searching, respectively,
while resolving the issues.
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Ref0 Current Refl

T2 1. BCW 0|& 2=
Fig. 1. BCW prediction mode
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Fig. 2. An example of NoBackwardPredFlag==
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Table 1. The weights and their binarization for bcw_idx

bow_idx Weights Code word Code word
(NoBackwardPredFlag == 1) (NoBackwardPredFlag == 0)
0 4 0 0
1 5 10 10
2 3 110 11
3 10 1110 Not allowed
4 -2 1111 Not allowed
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Table 2. Proposed weight signaling

bew_idx Weights Code word
0 4 0
1 5 10
2 3 110
3 10 1110
4 -2 1111
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¥ 3. Mofsks 7|l ARAINS TEEA| BM) Z7t2 Qg K53} A 7to
Tat.JIe 3. Exper.imental results of the proposed method with the 3 26%, 22% = =712 o3
weights searching

M o

>

£ B3tk
Proposed method + 3 weight searching
Class (Over VTM-6.0 in RA)
Y U \% EncT DecT
Class A1 | 0.04% | 005% | 007% | 100% | 101% V.4 2
Class A2 | 0.04% | 0.06% | 0.06% | 100% | 101%
Class B | 0.02% | 0.08% | -0.04% | 100% | 101% B LBeME yvCe BCW EE EF A9l
Class C | 0.02% | 0.09% | 003% | 100% | 102% _ B} .
- - - . - bew _idx Il A AR EFo] AHEE Sl THeAE 4
Overall | 0.02% | 007% | 002% | 100% | 101% i b oro] =
R 5l =z 7o &= =
Class D | -0.01% | -0.06% | 0.12% | 100% | 102% g3h= NoBackwardPredFlag 3213 xﬂ 73 Fel =l
Class F | 0.01% | 0.02% | 0.01% | 100% | 101% g =& X“’L 7R A28 7S AT & l
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Table 4. Experimental result of the proposed method with the 5 weights searching

Proposed method + 5 weight searching
class Sequence (Over VTM-8.0 in RA)

Y U \% EncT DecT
MarketPlace -0.08% -0.34% -0.19% 124% 101%
RitualDance -0.06% -0.28% -0.27% 113% 100%
5 Cactus -0.06% -0.07% -0.15% 119% 101%
BasketballDrive -0.02% -0.25% -0.21% 132% 101%
BQTerrace -0.01% 0.06% 0.05% 117% 100%
Overall -0.05% -0.18% -0.15% 121% 101%
BasketballDrill -0.08% 0.05% -0.09% 122% 100%
BQMall 0.00% -0.05% -0.08% 133% 100%
C PartyScene -0.07% 0.00% 0.03% 119% 101%
RaceHorsesC -0.08% -0.05% -0.14% 130% 101%
Overall -0.06% -0.01% -0.07% 126% 101%
BasketballPass -0.03% 0.14% -0.39% 123% 101%
BQSquare -0.06% 0.22% 0.01% 122% 101%
D BlowingBubbles -0.02% -0.18% -0.18% 124% 101%
RaceHorses -0.01% 0.15% -0.01% 118% 100%
Overall -0.03% 0.08% -0.14% 122% 101%
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