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Abstract

This document reports the performance evaluation results of Samsung’s proposal of adaptive coefficient scanning as part of CE11.  In Samsung’s adaptive coefficient scanning, one of three transform coefficient scans (conventional zig-zag, vertical and horizontal) is selected by the encoder and signaled to decoder.  The coding gains of this Samsung’s adaptive coefficient scanning over the adaptive scan order in HHI_TRANSFORM_CODING (HM1 anchor) is evaluated to be between 0.6 to 1.2% using TMuC-0.9 for high efficiency configurations.  A reduction between 6 to 14% of significant_coeff_flag bins was also achieved with Samsung’s adaptive coefficient scanning. These results have been verified to be a match with results provided by Samsung.
1 Introduction
This document reports the performance evaluation results of Samsung’s proposal of adaptive coefficient scanning in TMuC-0.9 as part of CE11[1].  
2 Tool Description
In JCTVC-C205, one of three scans (conventional zig-zag, vertical and horizontal as shown in Fig. 1) is selected by the encoder.  The goal of using this adaptive coefficient scan (ACS) is to reduce the number of significant_coeff_flag bins by selecting a scan pattern that reaches the last non-zero coefficient sooner. These scan patterns are applied for all block sizes. 
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Fig. 1. ACS patterns for 4x4 transform unit.
3 Experiment Results

The TMuC-0.9 software is used for the evaluation, the simulation platforms is LSF equipped with Intel(R) Xeon(R) CPU X5570@2.93GHz  64 bits Linux machines, the common test conditions and reference configurations specified by the Software AhG are followed.  As part of CE11, the number of significant_coeff_flag was counted, and the change relative to TMuC-0.9 anchor is reported. The significant_coeff_flag % was computed using the formula

(# significant_coeff_flag under test - # significant_coeff_flag in anchor) / # significant_coeff_flag in anchor

A negative % means a reduction in bins.  Only the high efficiency configuration is tested.  With Samsung’s adaptive coefficient scanning, the number of significant_coeff_flags decreases by 6 to 14%.
Detailed results in JCTVC-D189).xls
	 
	Intra

	
	Y BD-rate
	U BD-rate
	V BD-rate
	% sig count

	Class A
	-0.7 
	-1.3 
	-1.1 
	2.38%

	Class B
	-0.9 
	-1.8 
	-1.8 
	-10.49%

	Class C
	-1.3 
	-1.6 
	-1.5 
	-6.10%

	Class D
	-1.2 
	-1.5 
	-1.5 
	-8.26%

	Class E
	-1.8 
	-1.8 
	-2.2 
	-8.53%

	All
	-1.2 
	-1.6 
	-1.6 
	-6.20%

	Enc Time[%]
	123%
	 

	Dec Time[%]
	110%
	 

	
	
	
	
	

	 
	Random access

	
	Y BD-rate
	U BD-rate
	V BD-rate
	% sig count

	Class A
	-0.3 
	-0.5 
	-0.6 
	-0.25%

	Class B
	-0.6 
	-1.0 
	-1.1 
	-11.29%

	Class C
	-0.5 
	-0.9 
	-0.9 
	-11.09%

	Class D
	-0.5 
	-0.9 
	-0.5 
	-10.76%

	Class E
	 
	 
	 
	 

	All
	-0.5 
	-0.9 
	-0.8 
	-8.35%

	Enc Time[%]
	104%
	 

	Dec Time[%]
	104%
	 

	
	
	
	
	

	 
	Low delay

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	% sig count

	Class A
	 
	 
	 
	 

	Class B
	-0.7 
	-0.8 
	-0.8 
	-11.89%

	Class C
	-0.5 
	-0.7 
	-0.7 
	-13.21%

	Class D
	-0.5 
	-1.5 
	-0.3 
	-11.68%

	Class E
	-0.4 
	-0.6 
	-2.1 
	-19.40%

	All
	-0.6 
	-0.9 
	-0.9 
	-14.04%

	Enc Time[%]
	105%
	

	Dec Time[%]
	104%
	 


Table 1  Average gain achieved from Samsung’s adaptive coefficient scan versus adaptive scan order in HHI_TRANSFORM_CODING. Negative numbers in the table means coding gain. 
4 Summary

The Samsung’s adaptive coefficient scanning provides a 0.5 to 1.2% coding gain over HM1 and reduces the number of significant_coeff_flag bins between 6 to 14%.   
5 References

[1] “CE11: Coefficient scanning and coding”, JCTVC-C511, 3rd JCT-VC Meeting, Guangzhou, CN, October 2010.
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