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Overall Summary

In this contribution, MDCS is applied to larger TU sizes including
16x16 and 32x32

Two scan patterns for horizontal and vertical scanning are
proposed

The first scan pattern can achieve 0.1% and 0.4% coding
efficiency gains for HE-AIl and LC-Al, respectively

The second scan pattern can achieve 0.1% and 0.5% coding
efficiency gains for HE-Al and LC-Al, respectively

Run times are unchanged on average
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Introduction

In HM-4.0, MDCS is only used for TU sizes of 4x4 and 8x8

Three scan patterns are selected by intra modes
— For CABAC, they are diagonal, horizontal, and vertical scans
— For CAVLC, they are zigzag, horizontal, and vertical scans

In this contribution, MDCS is extended to TU sizes of 16x16 and
32%x32

— Two kinds of scan patterns are proposed for horizontal and vertical scans
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Proposed Method

= Scan patterns selections for TU sizes of 16x16 and 32x32

— 0, 1, and 2 stand for diagonal/zigzag, horizontal, and vertical scans,
respectively

= Two alternative scan patterns for horizontal and vertical scans are
proposed
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First Scan Pattern

= Scan positions are grouped into pairs except the first position and the last

position
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= For CABAC, the context formation for one significant flag is independent
of the other significant flag in one pair

First horizontal scan pattern for TU size of 16x16
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Second Scan Pattern

From F124, first eight positions in the first row have the highest
variances for horizontal scan
— The eight positions should be scanned first to get better coding efficiency

Other scan positions are grouped into pairs

Second horizontal scan pattern for TU size of 16x16
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Simulation Results

= Anchor: HM-4.0

= All Intra cases were tested for two scan patterns
First scan pattern

All Intra HE All IntraLC
Y U V Y U \Y

Class A 0.0% -0.3% -0.3% -0.2% -0.7% -0.8%
Class B -0.1% -0.7% -0.7% -0.7% -1.4% -1.3%
Class C -0.1% -0.2% -0.3% -0.2% -0.5% -0.5%
Class D 0.0% -0.3% -0.3% -0.2% -0.5% -0.4%
Class E -0.4% -0.8% -0.8% -0.7% -1.6% -1.5%
Overall -0.1% -0.5% -0.5% -0.4% -0.9% -0.9%

-0.1% -0.5% -0.5% -0.4% -0.9% -0.9%
Enc Time[%] 100% 101%
Dec Time[%] 100% 101%

Second scan pattern
All Intra HE All IntraLC
Y U \ Y U V

Class A 0.0% -0.3% -0.3% -0.2% -0.8% -0.8%
Class B -0.2% -0.7% -0.7% -0.8% -1.7% -1.6%
Class C -0.1% -0.3% -0.3% -0.2% -0.6% -0.6%
Class D -0.1% -0.3% -0.3% -0.3% -0.5% -0.4%
Class E -0.4% -0.9% -0.8% -0.9% -1.9% -1.7%
Overall -0.1% -0.5% -0.5% -0.5% -1.1% -1.0%

-0.1% -0.5% -0.5% -0.5% -1.1% -1.0%
Enc Time[%)] 101% 100%
Dec Time[%] 102% 100%
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Conclusions

= |n this contribution,
— MDCS is extended to TUs of 16x16 and 32x32
— Two scan patterns were proposed

— 2-parallel processing can be achieved for almost all context formation of the
significance map

= The first scan pattern can achieve 0.1% and 0.4% bit rate savings
for HE-Al and LC-Al, respectively.

= The second scan pattern can achieve 0.1% and 0.5% bit rate
savings for HE-Al and LC-Al, respectively

= No run time change is observed



