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AHG16: Setting the minimum CTU size
to 32x32 (JVET-O0526)

Tim Hellman

© BROADCOM

Broadcom Inc.




CTU Sizes

« HEVC: 3 CTU sizes (16x16, 32x32, 64x64)

— 16x16 not allowed above level 4

* VVC: 4 CTU sizes (added 128x128)
» Tremendous coding loss using 16x16 vs 128x128

 Decoder Cost

— Small CTUs are difficult to process efficiently
— Per-CTU overhead
— 8x8 Chroma blocks

— Even SW implementation suffers
— Level limit: Doesn’t work for multi-decode (e.g.: 4x HD)

« Why would anyone use 16x16 CTU size?
— Or 32x32, for that matter?
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16x16 CTU loss vs 128x128 (RA)

Random Access Main 10
Over VTM-5.0

Y U V Encl Decl

Class A1 62.93% 112.66% 107.23% 22% 205%

Class A2 48.93% 76.31% 62.90% 27% 199%

Class B 31.22% 61.42% 70.24% 27% 193%

Class C 14.51% 25.25% 25.80% 30% 172%
Class E

Overall 36.65% 65.00% 64.32% 27% 191%

Class D 8.77% 18.22% 17.53% 40% 169%

Class F (optional) 21.66% 36.59% 39.49% 39% 248%
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Proposed Solution

Remove 16x16 CTU size

Present Text: Allows any CTU size from 4x4 up

log2 ctu_size minus2 ue(Vv)

CtbLog2SizeY = log2 ctu size minus2 + 2

Proposed Text: Used 2-bit fixed field

log2 ctu size minus5s u(2)

CtbLog2SizeY = log2 ctu size minus5 + 5
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Thank You
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For Completeness: 32x32 CTU vs 128x128

Random Access Main 10
Over VTM-5.0
Y U V Encl DeclT.
Class A1 18.18% 26.04% 25.21% 41% 122%
Class A2 15.06% 18.71% 17.07% 51% 121%
Class B 9.12% 14.84% 17.43% 91% 116%
Class C 3.14% 6.03% 6.20% 64% 117%
Class E
Overall 10.52% 15.51% 15.92% 52% 118%
Class D 1.47% 4.71% 4.38% 74% 112%
Class F (optional) 5.34% 9.50% 10.05% 62% 146%
Low delay B Main10
Over VTM-5.0
Y U V Encl DecT
Class A1
Class A2
Class B 9.06% 18.01% 24.08% 55% 109%
Class C 3.15% 8.20% 8.79% 62% 96%
Class E 17.68% 26.73% 33.41% 52% 136%
Overall 9.24% 16.92% 21.32% 96% 110%
Class D 1.06% 4.42% 4.68% 79% 104%
Class F (optional) 8.45% 16.21% 17.51% 1% 137%
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16x16 CTU loss vs 128x128 (LD)

Low delay B Main10
Over VTM-5.0
Y U V Encl Decl
Class A1
Class A2
Class B 31.58% 61.61% 76.87% 31% 183%
Class C 15.25% 27.30% 29.12% 32% 150%
Class E 61.71% 108.75% 140.36% 40% 250%
Overall 33.67% 61.96% 76.82% 34% 185%
Class D 9.19% 19.09% 21.69% 45% 150%
Class F (optional) 29.17% 43.33% 47.27% 50% 257%
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For Completeness: 64x64 CTU vs 128x128

Random Access Main 10
Over VTM-5.0
Y U V Encl Decl
Class A1 3.06% 2.95% 3.72% 83% 101%
Class A2 3.00% 3.47% 3.73% 85% 103%
Class B 1.63% 2.70% 3.42% 88% 101%
Class C 0.28% 1.45% 1.47% 97% 103%
Class E
Overall 1.83% 2.57% 3.02% 88% 102%
Class D 0.03% 0.96% 1.05% 99% 100%
Class F (optional) 0.12% 0.90% 1.41% 85% 107%
Low delay B Main10
Over VTM-5.0
Y U V Encl Decl
Class A1
Class A2
Class B 1.37% 3.64% 5.00% 101% 104%
Class C 0.22% 1.64% 2.05% 90% 95%
Class E 2.50% 3.89% 4.37% 81% 100%
Overall 1.27% 3.04% 3.86% 92% 100%
Class D -0.23% 0.55% 1.17% 96% 95%
Class F (optional) 0.90% 3.56% 3.14% 86% 99%
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