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Summary 2

HTarget
- To reduce the dependency from context updates within TU

#Solution
- BBCU (Block based context updates) for coefficient coding parameters

- Context updates are opperated, but not reflected to current Block operation.
(same computational cost within the loop)

- To update the probablities at the end of block encoding/decoding.
#Results

- less than 0.1% drop for all configuration (without signficant map)
with 50% worst case cycle reduction ( coefficient levels)

# Cross-Checking
Done by MediaTek
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Introduction 3

Motivation

CABAC feedback loop is one of main issue for parallel
processing due to high serial dependency.

In current HEVC CABAC, same contex index is used
continuously.
e.g, significant_coeff_flag in high frequency, last_flag...

— Block-based context updates brings possibility of parallel
processing

with limited performance drop.
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Solution for block-based context updates 4

Current HEVC CABAC Proposed Solution
Start Transform Start Transform
Coefficient Coding Coefficient Coding
N Store Current State
( of Significant Map
Conte.xt ( Context :
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‘ Dependency No Dependency
on State of Context on State of Context
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Block Load Block Load
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Bin Code ...d Dependency . Dependency
‘ '7 on Range Update } Bin Code 7 on Range Update
Context : ‘ :

Update Context Update

k k ( on Stored State )
h 4
14- nmm Set Stored State

as Next block State
[ End of Transform ] [ End of Transform ]
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The benefit of proposed solution

N
CtxA | Selection | Load | BinCode | Update coeff_abs_level_greater2_flag on HMv4
Ctx B | Selection Load Bin Code | Update
Ctx C | Selection Load Bin Code | Update
Ctx D | Selection Load Bin Code | Update
Ctx E | Selection Load Bin Code | Update
Ctx E | Selection Load {Bin Code | Update
Ctx E | Selection Load ‘ Bin Code | Update ‘
Ctx E ‘ Load ‘ Bin Code | Update ‘
Vv Worst case : 3x(16-5)
Worst case : 8+3x(16-5) £ )
L <
N\ v
N .
CtxA | Selection | Load | BinCode | Update coeff_abs_level_greater2_flag on Proposed Solution
Ctx B | Selection Load Bin Code | Update
Ctx C | Selection Load Bin Code | Update
Ctx D | Selection Load Bin Code | Update
Ctx E | Selection Load Bin Code | Update
Ctx E | Selection Load Bin Code | Update
Ctx E | Selection Load Bin Code | Update
Worst case : 1x(16-5)
Worst case : 8+1x(16-5) & 2
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The benefit of proposed solution 6

The number of cycles in the worst case for coefficient coding parameters

HMv4 BBCU Reduction Ratio
4x4 6 6 0.0%
. g 8x8 10 8 20.0%
last_significant_coeff x/y 1616 17 13 23,59
32x32 40 22 45.0%
4x4 18 18 0.0%
- 8x8 128 66 48.4%
significant_coeff_flag Texle —c8 >c3 5%
32x32 3062 1027 66.5%
coeff_abs_level greaterl flag 4x4 49 19 61.2%
coeff_abs_level greater2 flag Ax4 41 19 53.7%
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Results
BD-Rate

TEST 1. All coefficient coding parameters

TEST 2. All coefficie nt coding parameters except for "significant_coeff_flag'

TEST 3. "last_significant_coeff x" and "last_significant_coeffy"
TEST 4. "coeff_abs_level_greaterl_flag"and"coeff_abs_level_greater2_flag"
TEST 5. "significant_coeff flag"

The summary of those test are listed in Table 2. The detail results are available in excel sheet.

Table 1. BD BR for summary results

All Intra HE Random Access HE Low delay B HE Low delay P HE
Y U \% Y U \% Y U \Y Y U \%

TEST1 0.2% 0.3% 0.3% 0.1% 0.1% 0.0% 0.1% -0.1% 0.0% 0.1% -0.2% -0.2%

TEST2 0.1% 0.1% 0.1% 0.0% 0.0% -0.1% | 0.0% -0.2% -0.1% | 0.0% -0.1% -0.3%

TEST3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
TEST4 0.1% 0.1% 0.1% 0.0% 0.1% -0.1% | 0.0% -0.2% 0.0% 0.0%  0.0% -0.1%

TEST5 0.1% 0.2% 0.2% 0.1% 0.2% 0.1% 0.1% -0.1% 0.1% 0.1% 0.2% -0.1%
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Conclusion 8

Our proposal method
(BBCU for transform coding parameters except for significant coeff flag)

provides attional possibility of parallel processing
with less than 0.1% drop.

It is suggested to consider the inclusion of this proposal
in the HM/WD of HEVC for the future deployment of
the standard.
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