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Abstract

This document reports the cross-verification results of simplified MDDT (SMDDT) for intra prediction residual proposed by Huawei [1], according to the description of TE7 [2]. The verification task has been done successfully and the results match almost exactly those provided by Huawei.
Introduction

Huawei [1] has proposed a simplified MDDT based on exploiting symmetries observed among prediction residuals of different directional intra prediction modes. The prediction residuals are grouped into several classes according to their dominant patterns with proper alignment such as mirror and transpose of residual block. For each class, a separable KLT is trained and is used for coding residual blocks of different prediction modes belonging to this class. For certain class, the row transform and the column are identical because the dominant patterns are nearly symmetric. Therefore, the number of transform matrices can be reduced by the proposed method while the coding performance is kept unchanged.
1 Simulation Results
According to the specification of TE7 [2], we conducted the following cross-check experiments on the MDDT simplification tool proposed by Huawei. 

· Encode the test sequences and decode the generated bitstreams using software provided by the proponent

· Collect bitrate/PSNR numbers and encoding/decoding times
· Verify whether the numbers collected match those provided by the proponent
· Evaluate compression and complexity performance
· Confirm software if the implementation matches with proposed algorithm

We obeyed the test condition in Table 1 that is specified in the TE7 document [2].
Table 1  Test conditions for the cross-verification
	Configuration Name
	Configuration Parameter

	1) Software
	

	
	· TMuC version 0.7 with tool proposed by Huawei

	2) Platform / Compiler
	

	
	· Windows 7 x64 / Visual Studio 2010

	3) Coding configuration
	

	a)
	· Intra, high efficiency

	b)
	· Random access, high efficiency


The proponent has made a small modification of the tool. So further simulation for this updated version of method is conducted on the same test conditions, and the new verification results are presented.
Table 2 and Table 3 summarize the objective performance evaluation obtained by the testing for intra high efficiency and random access high efficiency constraint set, respectively. Our simulation results almost exactly match those provided by Huawei. Detailed evaluation results are presented in the Excel attachment.
	Table 2 Average BD-rates and relative encoding/decoding times for intra high efficiency case.
　
	Intra (Huawei)
	Intra (Yonsei)
	Difference

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0.364 
	0.427 
	0.424 
	0.364 
	0.427 
	0.424 
	0.000 
	0.000 
	0.000 

	Class B
	0.108 
	0.035 
	0.053 
	0.108 
	0.035 
	0.054 
	0.000 
	0.000 
	-0.001 

	Class C
	0.067 
	0.036 
	0.081 
	0.067 
	0.036 
	0.081 
	0.000 
	0.000 
	0.000 

	Class D
	0.094 
	0.010 
	-0.016 
	0.094 
	0.010 
	-0.016 
	0.000 
	0.000 
	0.000 

	Class E
	0.206 
	0.226 
	0.202 
	0.206 
	0.226 
	0.201 
	0.000 
	0.000 
	0.000 

	All
	0.140 
	0.105 
	0.110 
	0.140 
	0.105 
	0.110 
	0.000 
	0.000 
	0.000 

	Enc Time[%]
	79%
	83%
	　

	Dec Time[%]
	100%
	86%
	　


Table 3 Average BD-rates and relative encoding/decoding times for random access high efficiency case.
	　
	Random access (Huawei)
	Random access (Yonsei)
	Difference

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0.131 
	-0.016 
	0.083 
	0.122 
	-0.033 
	0.090 
	0.009 
	0.018 
	-0.007 

	Class B
	0.048 
	0.067 
	-0.114 
	0.048 
	0.067 
	-0.114 
	0.000 
	0.000 
	0.000 

	Class C
	0.066 
	-0.034 
	0.167 
	0.066 
	-0.034 
	0.167 
	0.000 
	0.000 
	0.000 

	Class D
	0.055 
	-0.100 
	-0.061 
	0.055 
	-0.100 
	-0.061 
	0.000 
	0.000 
	0.000 

	Class E
	　
	　
	　
	　
	　
	　
	　
	　
	　

	All
	0.066 
	-0.016 
	0.001 
	0.064 
	-0.018 
	0.002 
	0.002 
	0.004 
	-0.002 

	Enc Time[%]
	101%
	100%
	　

	Dec Time[%]
	100%
	100%
	　



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


As we can see from Table 2 and Table 3, Huawei’s simplified tool lead to slight increase in bit rates compared with MDDT implementation in the TMuC software.
2 Conclusion
In this contribution, the cross-verification results of the method for MDDT simplification proposed by Huawei were presented. As experimental results, cross-checking succeeded on the recommended simulation conditions.
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