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SDR

Over VTM-5.0 

All Intra Main 10 Random Access Main 10 Low delay B Main10 

PSNR

EncT DecT

PSNR

EncT DecT

PSNR

EncT DecTY U V Y U V Y U V

Overall -0.30% 0.33% 0.32% 101% 100% -0.16% -0.11% -0.12% 98% 99% -0.20% -0.37% -0.59% 100% 99%

HDR - HLG

Over VTM-5.0 (LMCS is off for HLG)

All Intra Random Access

PSNR

EncT DecT

PSNR

EncT DecTY U V Y U V

Class H -0.17% 2.04% 1.99% 103% 103% -1.03% 2.28% 1.94% 100% 103%
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•
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•

–

𝑤𝑖𝑛𝑆𝑖𝑧𝑒 = Τ𝑚𝑖𝑛(𝑤𝑖𝑑𝑡ℎ, ℎ𝑒𝑖𝑔ℎ𝑡) 240 ∗ 2 + 1

𝑝𝑥𝑙𝑉𝑎𝑟 =
σ𝑤𝑖𝑛 𝑝𝑥𝑙𝑌

2

𝑁𝑤𝑖𝑛
− 𝐴𝑣𝑒𝑟𝑎𝑔𝑒2, 𝑏𝑖𝑛𝑉𝑎𝑟[𝑖] =

σ𝑏𝑖𝑛 log10(𝑝𝑥𝑙𝑉𝑎𝑟 + 1.0)

𝑏𝑖𝑛𝐶𝑛𝑡[𝑏𝑖𝑛𝐼𝑑𝑥]



•

•

•

•



•

𝑏𝑖𝑛𝐶𝑊[𝑖] = 𝑟𝑜𝑢𝑛𝑑
𝑡𝑜𝑡𝑎𝑙𝐶𝑊

𝑣𝑎𝑙𝑖𝑑𝐵𝑖𝑛

𝑏𝑖𝑛𝐶𝑊[𝑖]

𝑡𝑜𝑡𝑎𝑙𝐶𝑊

𝑣𝑎𝑙𝑖𝑑𝐵𝑖𝑛



•

𝑛𝑜𝑟𝑚𝑉𝑎𝑟 < 1.0, 𝑏𝑖𝑛𝐶𝑊[𝑖] = ቊ
𝑏𝑖𝑛𝐶𝑊 𝑖 + 𝑑𝑒𝑙𝑡𝑎1, 0.8 ≤ 𝑛𝑜𝑟𝑚𝑉𝑎𝑟 < 0.9
𝑏𝑖𝑛𝐶𝑊 𝑖 + 𝑑𝑒𝑙𝑡𝑎2, 𝑛𝑜𝑟𝑚𝑉𝑎𝑟 < 0.8

𝑛𝑜𝑟𝑚𝑉𝑎𝑟 > 1.0 𝑏𝑖𝑛𝐶𝑊[𝑖] = ቊ
𝑏𝑖𝑛𝐶𝑊 𝑖 − 𝑑𝑒𝑙𝑡𝑎1, 1.1 < 𝑛𝑜𝑟𝑚𝑉𝑎𝑟 ≤ 1.2
𝑏𝑖𝑛𝐶𝑊 𝑖 − 𝑑𝑒𝑙𝑡𝑎2, 𝑛𝑜𝑟𝑚𝑉𝑎𝑟 > 1.2

𝑛𝑜𝑟𝑚𝑉𝑎𝑟 = 𝑏𝑖𝑛𝑉𝑎𝑟[𝑖]/𝑚𝑒𝑎𝑛𝑉𝑎𝑟 𝑑𝑒𝑙𝑡𝑎1 = 𝑟𝑜𝑢𝑛𝑑 10 ∗ ℎ𝑖𝑠𝑡 , 𝑑𝑒𝑙𝑡𝑎2 = 𝑟𝑜𝑢𝑛𝑑 20 ∗ ℎ𝑖𝑠𝑡

𝑚𝑒𝑎𝑛𝑉𝑎𝑟

ℎ𝑖𝑠𝑡



•

–

•

–

•

–

•

–

•





Parameter Name Default Value Description

LumaReshapeEnable 1 0: disable; 1: enable

ReshapeSignalType 0 0: SDR; 1: PQ; 2: HLG

Table 1 LMCS encoder configuration parameter settings in VTM5.0

Table 2 Proposed LMCS encoder configuration parameter settings

Parameter Name Default Value Description

LumaReshapeEnable LMCSEnable 1 0: disable; 1: enable

ReshapeSignalType LMCSSignalType 0 0: SDR; 1: PQ; 2: HLG

LMCSUpdateCtrl 0 0: RA; 1: AI; 2: LDB/LDP

LMCSAdpOption 0

0: automatic model;

1: LMCS enabled for intra and inter, and 66

codewords allocated for each bin for QP<=22;

2: LMCS enabled only for Tid0 (for all QP);

3: LMCS enabled only for inter, and 66

codewords allocated for each bin for QP<=22;

4: LMCS enabled for inter (for all QP).

LMCSInitialCW 0 user-defined total number of codewords



All Intra 

Main10 

Over VTM-

5.0

Y U V EncT DecT

Class A1 -0.17% -1.91% -2.13% 90% 101%

Class A2 -1.07% -1.38% -1.34% 91% 104%

Class B -0.20% 0.75% 0.84% 104% 102%

Class C -0.21% 1.84% 1.81% 107% 96%

Class E 0.05% 1.58% 1.55% 112% 95%

Overall -0.30% 0.33% 0.32% 101% 100%

Class D -0.27% 2.67% 2.40% 106% 98%

Class F -0.07% 0.23% 0.25% 108% 101%

Random 

access 

Main10 

Over VTM-

5.0

Y U V EncT DecT

Class A1 0.17% -0.96% -0.80% 96% 103%

Class A2 -0.70% 1.96% 1.86% 98% 100%

Class B -0.19% -0.71% -0.80% 99% 97%

Class C 0.01% -0.26% -0.27% 98% 98%

Class E

Overall -0.16% -0.11% -0.12% 98% 99%

Class D -0.09% -0.82% -0.87% 100% 93%

Class F -0.04% -0.21% -0.18% 100% 101%

Low delay 

B Main10 

Over VTM-

5.0

Y U V EncT DecT

Class A1

Class A2

Class B -0.42% -1.24% -1.63% 100% 102%

Class C -0.02% 0.92% 1.05% 104% 96%

Class E -0.08% -0.64% -1.03% 95% 99%

Overall -0.20% -0.37% -0.59% 100% 99%

Class D 0.06% -0.97% -0.93% 101% 96%

Class F 0.03% -0.83% -0.24% 98% 101%



All Intra Main10 

Over VTM5.0

Y U V EncT DecT

Class H (HLG) -0.17% 2.04% 1.99% 103% 103%

Random Access Main 10

Over VTM5.0

Y U V EncT DecT

Class H (HLG) -1.03% 2.28% 1.94% 100% 103%
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