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Abstract

The latest video coding standard, Versatile Video Coding (VVC), developed by the Joint Video Exploration Team (JVET), has
demonstrated significant improvements in compression efficiency compared to H.265/HEVC. To achieve higher coding efficiency,
Intra Sub-partition Prediction (ISP) is applied to each Coding Unit (CU), enabling a more flexible block structure. In addition, the
number of directional modes for intra prediction has been increased from 33 to 65 to better accommodate diverse texture patterns.
While these newly introduced techniques enhance coding performance, they also lead to extremely high computational complexity.
To address this issue, we propose a fast ISP algorithm that determines whether the ISP split mode should be applied during the
rate-distortion (RD) optimization process for optimal CU-mode decision. Simulation results demonstrate that the proposed method
reduces ISP computational complexity by up to 18% compared to the VVC reference software (VIM), while the coding loss is
limited to an average of 0.10%, thereby minimizing visual quality degradation.
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and multi-type tree splits to represent various CU shapes
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BDBR-Y BDBR-U BDBR-V TSIST TSIET
Tango?2 0.05% -0.77% 0.18% 98% 83%
A1 FoodMarket4 0.02% -0.11% -0.07% 98% 78%
Campfire 0.07% 0.05% -0.12% 97% 86%
CatRobot 0.10% 0.08% 0.13% 97% 83%
A2 DaylightRoad2 0.15% 0.39% 0.16% 97% 83%
ParkRunning3 0.02% 0.04% 0.01% 98% 84%
MarketPlace 0.03% -0.07% 0.67% 96% 84%
RitualDance 0.14% 0.14% 0.03% 97% 80%
B Cactus 0.14% 0.19% 0.11% 97% 83%
BasketballDrive 0.22% 0.26% 0.30% 96% 80%
BQTerrace 0.15% 0.22% 0.34% 96% 82%
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Table 2. Performance comparison between the proposed method and related works
Solution Software TS BDBR TS/BDBR
Our VTM 21 3.00% 0.10% 30.00
L AraGjo™ VTM 18 3.15% 0.11% 28.64
Saldanga®! VTM 10 8.32% 0.31% 26.84
Park? VTM 9 12.11% 0.43% 28.16
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