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Abstract

This contribution is a cross-verification of TE7 MDDT Simplification [2] that was proposed in JCT-B024 [1]. The PSNRs, bitrates and BD-rate numbers provided by IR2 were verified. The result shows that the BD-rate is 0.1% and 0.0% for high efficiency configurations all intra and random access respectively compared to the anchor TMuC 0.7. The encoding time ratio is 99% and the decoding time ratio 95% and 93% respectively for all intra and random access.
Inspection of software
The changes to the TMuC 0.7 software are relatively small and only affects the transform part of MDDT and not the adaptive scanning of MDDT. Dependent on intra prediction direction for 4x4 and 8x8 intra blocks mode dependent transformations such as DCT horizontal – KLT vertical, KLT horizontal – DCT vertical, KLT both horizontal and vertical, or DCT both horizontal and vertical are applied.  This means that the transform computations can be performed by one of the four specific transform combinations instead of 9 specific transform combinations as for MDDT in the TMuC software. The 4x4 KLT has a fast implementation with reduced number of operations compared to full matrix multiplication and is defined with macro. The 8x8 KLT requires a full matrix multiplication and is defined with macro. MDDT in the TMuC software is implemented with full matrix multiplication and is not defined with macro. 
Brief visual inspection

Looking at frame 0 of BasketballDrive at QP=37 (anchor bits 126440, test bits 126672), QP=32 (anchor bits 226176, test bits 225696) and QP=27 (anchor bits 428216, test bits 428464) there were seen some differences in coding artifacts between MDDT and MDDT simplified. However it is hard to state if one approach is better than the other. For QP=22 it was hard to see any difference.
For frame 150 of Kimono at QP=37 (186544, 185728) and QP=32 (361000, 363088) there were seen some differences in coding artifacts between MDDT and MDDT simplified. However it is hard to state if one approach is better than the other. For QP=27 (683264, 682240) and QP=22 it was hard to see any difference.
Results
The results were obtained using TMuC 0.7 anchor and the MDDT Simplification [1] with source code provided by the proponent. The encoders and decoders were compiled on Linux using gcc 4.3.3. The simulations were performed on a Linux cluster using Intel processors of 2.9GHz.

A summary of the results is shown below. BD-rate is according to [3]. The PSNRs, bitrates and BD rates matched the proponents. Encoding time and decoding time are ratios of time measures of MDDT Simplification and TMuC 0.7. Time is measured as user time.
	 
	Intra

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

	Class A
	0,0 
	0,0 
	0,0 

	Class B
	0,1 
	0,0 
	0,1 

	Class C
	0,0 
	0,0 
	0,0 

	Class D
	0,0 
	0,0 
	0,0 

	Class E
	0,0 
	-0,1 
	0,0 

	All
	0,1 
	0,0 
	0,0 

	Enc Time[%]
	99%

	DecTime[%]
	95%

	
	
	
	

	 
	 
	Random access
	 

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

	Class A
	0,0 
	0,0 
	-0,2 

	Class B
	0,1 
	-0,2 
	-0,2 

	Class C
	0,0 
	-0,1 
	0,0 

	Class D
	0,0 
	-0,1 
	-0,1 

	Class E
	 
	 
	 

	All
	0,0 
	-0,1 
	-0,1 

	Enc Time[%]
	99%

	DecTime[%]
	93%


The results indicate no loss in BD-rate compared to TMuC 0.7 and some reduction in encoding and decoding time compared to TMuC 0.7. A brief visual inspection showed similar quality as the TMuC at relatively similar bitrate. The full results can be found in attached excel sheet.
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