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Abstract

Large block size transforms are a new coding tool proposed to the HEVC for improving coding efficiency. In this contribution, the coding efficiency test results of the large block size transforms are presented. Testing results showed that the large size transforms (32x32 and  64x64) provide an average gain around 1 ~ 2%; the large size transforms are most effective in 1080p (Class B) sequences in which an average gain of 3% (peak gain 6 ~ 9 %) is observed; the additional gain by adding 64x64 transform on the top of 32x32 transform is very limited.   
1 Introduction 
Large block size transforms are a new coding tool proposed to the HEVC for improving coding efficiency. In the HEVC Test Model understand Consideration (TMuC) [1], transform size up to 64 x 64 is proposed. Large block size transforms have profound impact on the chip architecture in terms of area and throughput. Therefore, it is important to understand coding efficiency gains of this new tool, and the complexity associated, so that a proper design for the large block size transforms can be achieved for the HEVC. This contribution focuses on the coding efficiency analysis of this new coding tool.
2 Test conditions
In the tests, the striped-down version of A124 reference software [2] is used. Both I-frame only and non-I frame only modes are tested; only the first 121 frames of each sequence are used for saving the execution time. For non-I frame only coding, the coding settings (CU sizes, QPs, GOP structures, etc.) have followed the ones specified in Alpha.bat and Beta.bat of the software. For the I-frame only coding mode, the coding structure is fixed to I-frame only coding while the rest of settings have followed Alpha.bat and Beta.bat. 
3  Experimental results

The summary of the testing results is shown in Table 1 and Table 2 (detailed data is provided in the attached spreadsheet). In the tests, the results of the transform size up to 16x16 and up to 32 x 32 are compared to that of the transform size up to 64x64. In the tables below, a negative value means that 64x64 transform provides the BD-rate reduction.

Here are the major observations:

· On average the gain provided by the large size transforms (32x32 and 64x64) is around 1 ~ 2%. 

· However, the larger gain is observed in 1080p (Class B) sequences, in which an average gain around 3% (peak 6 – 9 %) was measured.

· The additional gain by adding 64x64 transform on the top of 32x32 transform is very limited.

· The large size transform is more effective in the cases where the inter-prediction is less effective.    

	
	BD-rate difference (%)

 (up to 32x32 transform size vs. up to 64x64 transform size)
	BD-rate difference (%)

 (up to 16x16 transform size vs. up to 64x64 transform size)

	Alpha settings (IBP)
	Average
	Min
	Max
	Average
	Min
	Max

	Class A
	-0.12
	-0.01
	-0.17
	-0.38
	-0.06
	-0.71

	Class B
	-0.56
	0.00
	-0.90
	-2.74
	-0.26
	-5.82

	Class C
	-0.12
	0.02
	-0.35
	-0.92
	-0.22
	-2.42

	Class D
	0.06
	0.15
	0.02
	-0.49
	0.00
	-0.81

	All
	-0.21
	
	
	-1.34
	
	

	

	Beta settings (IP)
	Average
	Min
	Max
	Average
	Min
	Max

	Class B
	-0.66
	0.03
	-1.56
	-3.18
	-0.09
	-6.06

	Class C
	-0.31
	-0.05
	-1.05
	-1.33
	-0.32
	-3.42

	Class D
	0.01
	0.09
	-0.09
	-0.33
	0.03
	-0.73

	Class E
	-0.63
	-0.49
	-0.77
	-2.55
	-2.15
	-2.82

	All
	-0.40
	
	
	-1.89
	
	


Table 1. Experimental results for I+B+P (Alpha) and I+P (Beta) coding
	
	BD-rate difference (%)
(up to 32x32 transform size vs. up to 64x64 transform size)
	BD-rate difference (%)

 (up to 16x16 transform size vs. up to 64x64 transform size)

	Alpha settings (I-only)
	Average
	Min
	Max
	Average
	Min
	Max

	Class A
	0.04
	0.06
	-0.02
	-0.11
	-0.04
	-0.19

	Class B
	-0.59
	-0.02
	-1.52
	-2.81
	-0.39
	-8.77

	Class C
	-0.05
	0.03
	-0.23
	-0.41
	-0.03
	-1.32

	Class D
	-0.02
	0.00
	-0.07
	-0.17
	0.01
	-0.52

	All
	-0.21
	
	
	-1.10
	
	

	

	Beta settings
(I-only)
	Average
	Min
	Max
	Average
	Min
	Max

	Class B
	-0.66
	-0.03
	-1.79
	-2.92
	-0.39
	-9.11

	Class C
	-0.05
	0.02
	-0.23
	-0.41
	-0.02
	-1.32

	Class D
	-0.01
	0.00
	-0.06
	-0.16
	0.03
	-0.52

	Class E
	-0.36
	-0.21
	-0.62
	-1.60
	-1.18
	-2.35

	All
	-0.29
	
	
	-1.36
	
	


Table 2. Experimental results for I-frame only coding
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