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Abstract

The Joint Exploration Model (JEM), which is a reference SW codec of the Joint Video Exploration Team (JVET) exploring the
future video standard technology, provides a recursive Quadtree plus Binary Tree (QTBT) block structure. QTBT can achieve
enhanced coding efficiency by adding new block structures at the expense of largely increased computational complexity. In this
paper, we propose a fast decision algorithm of QTBT block partitioning depth that uses the rate-distortion (RD) cost of the upper
and current depth to reduce the complexity of the JEM encoder. Experimental results showed that the computational complexity of
JEM 5.0 can be reduced up to 21.6% and 11.0% with BD-rate increase of 0.7% and 1.2% in Al (All Intra) and RA (Random
Access), respectively.
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Condition Case
1 1.2X Ref < Cur Case 1
1.2 X — Upper < Cur
sz%yppem&f 411 12% Ref > Cur Case 2
1.2><ZUppe7"> Cur 1.2X Ref > Cur Case 3
) 1.2><%Upper< Cur 12X Ref < Cur Case 4
1.2>¢ Uppe > Ref ET 12 % Ref < Cur Case 5
ety bper = S 1.2% Ref> Cur Case 6
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Table 2. Depth variation for each case (Intra, QT/BT)
Intra ar BT Intra ar BT
Rate(%) | Prob(%) | Rate(%) | Prob(%) Rate(%) | Prob(%) | Rate(%) | Prob(%)
Zha 5 1 3 0 A 24 9 16 2
Casel | Al 58 10 76 3 Case2 | ®Al 67 25 76 8
Z7t 37 6 21 1 B 9 3 8 1
Zha 17 1 47 5 A 4 0 3 0
Case3 | Al 79 5 46 4 Cased | #Al 63 3 42 4
=7} 5 0 7 1 =t 33 2 56 5
FAE 5 0 7 1 s 7 2 18 9
Case5 | WAl 75 5 66 9 Case6 | FAl 88 24 71 36
=7} 20 1 26 4 X 5 1 11 6
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Table 3. Depth variation for each case (Inter, QT/BT)
Intra ar BT Intra ar BT
Rate(%) | Prob(%) | Rate(%) | Prob(%) Rate(%) | Prob(%) | Rate(%) | Prob(%)
A 5 0 0 0 e 14 9 0 0
Casel | &Al 41 0 0 0 Case2 | Al 71 25 0 0
=7} 55 0 0 0 Z7t 14 3 0 0
A 31 4 36 5 e 3 0 5 1
Case3 | ®Al 66 9 60 9 Case4 | Al 62 9 54 8
EXl 3 0 4 1 37t 35 5 41 6
FAp 4 1 9 1 A 17 8 16 9
Case5 | ®Al 64 15 67 9 Case6 | Al 76 35 74 43
=7} 33 8 24 3 =7} 7 3 9 5
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Table 4. Experimental results of fast QTBT depth decision using RD-cost (Al, Anchor: JEM 5.0)

Class Sequence Y U \% AT
A2 Tango 0.5% -0.1% 0.1% -29%
4096 <2160 Rollercoaster 0.5% 0.1% 0.1% -26%
Average 0.5% 0.0% 0.1% -27.5%
A1 CatRobot 0.6% -0.4% -0.1% -14%
3840<2160 Drums 0.5% 0.3% 0.2% -31%
Average 0.6% -0.1% 0.1% -22.5%
B BasketballDrive 1.3% 0.2% 0.2% -16%
1920 <1080 Cactus 0.9% 0.1% 0.1% -14%
Average 1.1% 0.2% 0.2% -15%
Total Average 0.7% 0.0% 0.1% -21.6%
¥ 5 295 U2 0|28 1& E5 2& ZF 7|H AEZIHRA, Anchor: JEM 5.0)
Table 5. Experimental results of fast QTBT depth decision using RD-cost (RA, Anchor: JEM 5.0)
Class Sequence Y u Y AT
A2 Tango 1.2% 1.5% 2.0% -13%
4096 < 2160 Rollercoaster 1.2% 1.9% 1.9% -13%
Average 1.2% 1.7% 2.0% -13%
A1 CatRobot 1.3% 1.2% 1.5% -11%
3840°<2160 Drums 1.5% 1.4% 1.2% -14%
Average 1.4% 1.3% 1.4% -12.5%
B BasketballDrive 0.7% -0.2% 1.3% 1%
1920 < 1080 Cactus 1.2% 0.6% 1.7% -8%
Average 1.0% 0.2% 1.5% -7.5%
Total Average 1.2% 1.1% 1.6% -11%
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