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Luma and pipeline dependency for proposed CRS derivation options

Option Description
Dependency

luma pipeline

Option 1 signal CRS factor explicitly for each CTU no no

Option 2 derive CRS factor implicitly for each VDPU using neighbor VDPU yes no



SDR
AI RA LDB

Option 1: explicit signalling PSNR Y PSNR U PSNR V PSNR Y PSNR U PSNR V PSNR Y PSNR U PSNR V

Dual tree only (single tree as in VTM5.0) 0.05% -0.17% -0.31% 0.05% -0.71% -0.78% 0.03% -0.47% -0.86%

Dual tree and single tree 0.03% -0.23% -0.33% 0.01% -0.53% -0.54%

Option 2: implicit derivation

Dual tree only (single tree as in VTM5.0) 0.03% -0.37% -0.49% 0.05% -1.27% -1.22% 0.03% -0.26% -0.72%

Dual tree and single tree 0.03% -0.37% -0.49% 0.08% -1.24% -1.22% 0.01% -0.46% -0.62%

Encoder Bug Fix only 0.00% 0.00% 0.00% 0.02% -0.44% -0.38% 0.02% 0.02% -0.21%
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HDR PQ
AI RA

over HDR PQ Anchor  (LQP1 LMCS0) DE100 L100 wPSNRY DE100 L100 wPSNRY

VTM with LMCS1 (reference) 8.08% -2.06% -1.64% 6.26% -1.79% -1.59%

Option 1: explicit signalling

Dual tree only (single tree as in VTM5.0) 2.22% -1.71% -1.26% 2.07% -1.57% -1.37%

Dual tree and single tree 2.22% -1.71% -1.26% 2.01% -1.49% -1.30%

Option 2: implicit derivation

Dual tree only (single tree as in VTM5.0) 1.94% -1.66% -1.23% 2.08% -1.47% -1.30%

Dual tree and single tree 1.94% -1.66% -1.23% 2.14% -1.48% -1.30%
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Neighbor VPDU in neighbor CTU Neighbor VPDU in same CTU

luma samples used for scale derivation 

samples selected when subsampling is enabled

coded VPDU (recon luma available)

CTU boundary VPDU boundary

current VPDU

VPDU0 VPDU1

VPDU2 VPDU3

VPDU0 VPDU1

VPDU2 VPDU3

neighbor VPDUs
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NbSamplesOneDir =  1 << (floorLog2(min(TopNbDim, LeftNbDim))

LeftNbDim
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All Intra Main10 Random access Main10 Low delay B Main10 

Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 -0.08% 0.82% 0.61% 98% 99% 0.03% -0.34% -0.25% 101% 98%

Class A2 -0.10% 1.32% 1.44% 100% 100% 0.02% 0.02% -0.05% 102% 102%

Class B 0.03% 0.02% -0.07% 97% 100% 0.03% -0.33% -0.42% 100% 99% 0.01% -0.04% -0.38% 98% 99%

Class C 0.21% -1.55% -1.71% 100% 102% 0.10% -2.02% -2.17% 101% 100% 0.04% -0.43% -0.80% 100% 99%

Class E 0.17% -1.14% -1.54% 98% 97% 0.04% -1.24% -1.72% 98% 100%

Overall 0.05% -0.17% -0.31% 99% 99% 0.05% -0.71% -0.78% 101% 100% 0.03% -0.47% -0.86% 99% 99%

Class D 0.14% -0.61% -0.84% 99% 99% 0.04% -1.06% -1.26% 98% 101% 0.05% -1.34% 0.02% 101% 100%

Class F 0.32% -1.43% -1.56% 99% 100% 0.23% -1.79% -1.77% 101% 99% 0.05% -0.75% -0.80% 103% 99%
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Test SDR1.a: CRS index coded in DualTree



All Intra Main10 Random access Main10 Low delay B Main10 

Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 -0.13% 0.67% 0.52% 97% 99% -0.07% 0.24% 0.25% 99% 101%

Class A2 -0.13% 1.21% 1.35% 102% 102% -0.01% 0.03% 0.00% 100% 101%

Class B 0.03% -0.05% -0.10% 98% 102% 0.01% -0.20% -0.26% 99% 99%

Class C 0.20% -1.62% -1.75% 101% 99% 0.08% -1.96% -1.88% 101% 101% -0.06% 0.64% 0.60% 99% 100%

Class E 0.12% -1.00% -1.34% 100% 99% -0.02% -1.57% -0.40% 101% 99%

Overall 0.03% -0.23% -0.33% 99% 100% 0.01% -0.53% -0.54% 100% 100%

Class D 0.13% -0.84% -1.04% 99% 99% 0.02% -0.84% -0.68% 99% 100% -0.04% 0.50% 1.76% 102% 100%

Class F 0.30% -1.40% -1.56% 99% 101% 0.23% -1.74% -1.64% 100% 99% -0.03% -0.13% -0.14% 86% 87%
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Test SDR1.b: CRS index coded in DualTree and SingleTree



All Intra Main10 Random access Main10 Low delay B Main10 

Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 -0.20% 1.09% 0.84% 98% 100% 0.09% -1.04% -0.34% 101% 101%

Class A2 -0.21% 1.85% 2.19% 98% 98% 0.01% -0.11% -0.15% 100% 97%

Class B 0.03% -0.11% -0.26% 105% 103% 0.02% -0.72% -0.92% 99% 99% 0.03% 0.39% -0.30% 100% 102%

Class C 0.27% -2.25% -2.34% 100% 99% 0.10% -2.99% -3.05% 99% 101% 0.04% -0.19% -0.62% 99% 99%

Class E 0.18% -1.94% -2.42% 104% 100% 0.02% -1.44% -1.54% 95% 98%

Overall 0.03% -0.37% -0.49% 101% 101% 0.05% -1.27% -1.22% 100% 100% 0.03% -0.26% -0.72% 99% 100%

Class D 0.18% -1.18% -1.48% 100% 103% 0.10% -1.76% -2.01% 102% 103% 0.06% -0.23% 0.34% 97% 101%

Class F 0.44% -2.05% -2.24% 100% 101% 0.38% -2.34% -2.36% 102% 98% 0.14% -1.15% -0.86% 95% 99%
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Test SDR2.a: CRS scale calculated using VPDU neighbor in DualTree



All Intra Main10 Random access Main10 Low delay B Main10 

Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 -0.20% 1.09% 0.84% 100% 95% 0.10% -1.04% -0.51% 106% 99%

Class A2 -0.21% 1.85% 2.19% 98% 95% 0.02% -0.02% -0.09% 103% 92%

Class B 0.03% -0.11% -0.26% 103% 103% 0.03% -0.76% -0.86% 97% 99% 0.02% 0.13% -0.13% 98% 99%

Class C 0.27% -2.25% -2.34% 100% 105% 0.17% -2.93% -3.06% 100% 107% 0.06% -0.40% -0.47% 103% 99%

Class E 0.18% -1.94% -2.42% 102% 102% -0.04% -1.53% -1.65% 99% 98%

Overall 0.03% -0.37% -0.49% 101% 101% 0.08% -1.24% -1.22% 101% 100% 0.01% -0.46% -0.62% 100% 99%

Class D 0.18% -1.18% -1.48% 99% 108% 0.12% -1.87% -1.96% 103% 101% 0.08% -0.58% 0.34% 102% 94%

Class F 0.44% -2.05% -2.24% 102% 107% 0.36% -2.46% -2.37% 100% 103% 0.09% -0.94% -0.78% 100% 99%

15

Test SDR2.b: CRS scale calculated using VPDU neighbor in DualTree and SingleTree



SDR
AI RA LDB

Option 1: explicit signalling PSNR Y PSNR U PSNR V PSNR Y PSNR U PSNR V PSNR Y PSNR U PSNR V

Dual tree only (single tree as in VTM5.0) 0.05% -0.17% -0.31% 0.05% -0.71% -0.78% 0.03% -0.47% -0.86%

Dual tree and single tree 0.03% -0.23% -0.33% 0.01% -0.53% -0.54%

Option 2: implicit derivation

Dual tree only (single tree as in VTM5.0) 0.03% -0.37% -0.49% 0.05% -1.27% -1.22% 0.03% -0.26% -0.72%

Dual tree and single tree 0.03% -0.37% -0.49% 0.08% -1.24% -1.22% 0.01% -0.46% -0.62%

Encoder Bug Fix only 0.00% 0.00% 0.00% 0.02% -0.44% -0.38% 0.02% 0.02% -0.21%
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Summary of additional HDR PQ testing results

HDR PQ
AI RA

over HDR PQ Anchor  (LQP1 LMCS0) DE100 L100 wPSNRY DE100 L100 wPSNRY

VTM with LMCS1 (reference) 8.08% -2.06% -1.64% 6.26% -1.79% -1.59%

Option 1: explicit signalling

Dual tree only (single tree as in VTM5.0) 2.22% -1.71% -1.26% 2.07% -1.57% -1.37%

Dual tree and single tree 2.22% -1.71% -1.26% 2.01% -1.49% -1.30%

Option 2: implicit derivation

Dual tree only (single tree as in VTM5.0) 1.94% -1.66% -1.23% 2.08% -1.47% -1.30%

Dual tree and single tree 1.94% -1.66% -1.23% 2.14% -1.48% -1.30%
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All Intra Main10 Random access Main10 Low delay B Main10 

Y U V EncT DecT Y U V EncT DecT Y U V EncT DecT

Class A1 0.00% 0.00% 0.00% 100% 100% 0.09% -1.04% -0.34% 100% 100%

Class A2 0.00% 0.00% 0.00% 100% 100% 0.01% -0.11% -0.15% 100% 100%

Class B 0.00% 0.00% 0.00% 100% 100% 0.01% -0.31% -0.34% 100% 100% 0.01% 0.13% -0.15% 100% 100%

Class C 0.00% 0.00% 0.00% 100% 100% 0.00% -0.38% -0.63% 100% 100% 0.04% -0.28% -0.16% 100% 100%

Class E 0.00% 0.00% 0.00% 100% 100% -0.01% 0.22% -0.37% 100% 100%

Overall 0.00% 0.00% 0.00% 100% 100% 0.02% -0.44% -0.38% 100% 100% 0.02% 0.02% -0.21% 100% 100%

Class D 0.00% 0.00% 0.00% 100% 100% 0.01% -0.27% -0.28% 100% 100% -0.01% -0.25% 1.04% 100% 100%

Class F 0.00% 0.00% 0.00% 100% 100% 0.04% -0.10% -0.14% 100% 100% 0.04% -0.04% -0.08% 100% 100%



Remove round fix Over vtm5  HDR reshape0 lqp1

All Intra: BD-rate Random Access: BD-rate

DE100 PSNRL100 wPsnrY wPsnrU wPsnrV DE100 PSNRL100 wPsnrY wPsnrU wPsnrV

Average HDR-B 8.08% -2.06% -1.63% 14.15% 8.35% 6.64% -1.79% -1.61% 15.03% 8.44%

Remove round fix Over vtm5 HDR reshaper1 lqp0

All Intra: BD-rate Random Access: BD-rate

DE100 PSNRL100 wPsnrY wPsnrU wPsnrV DE100 PSNRL100 wPsnrY wPsnrU wPsnrV

Average HDR-B 0.00% 0.00% 0.00% 0.00% 0.00% 0.38% -0.01% -0.02% 0.87% 1.71%
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