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Abstract

This contribution is cross-verification of deblocking filter proposed by Mediatek [1]. Cross-verification has been done according to TE10 Sub-test 1. The PSNR, bitrate and BD-rate match those of Mediatek. The results indicate the average BD-rate of = -1.1% for all test configurations whereas the average gain for high-efficiency cases is -1.3% and the gain for low-complexity cases is -0.8%. The encoding and decoding time increase numbers are quite different between the proponent and cross-verifier. Therefore, it is difficult to draw conclusions on the encoder and decoder complexity increase. Algorithmically, the proposed deblocking filter looks more complex than the TMuC deblocking filter. 
Objective results
The results were obtained according Sub-test1 of by TE10: In-loop filtering [3]. The encoder and decoder were compiled on Linux using gcc 4.3.3. The simulations were performed on a Linux cluster using Intel processors of 2.9GHz. The simulations have been performed for all 6 configurations defined in [2]. Additionally, the results have been obtained for the Tennis sequences as required by TE10 Sub-test 1 [3].
The PSNR, bitrate and BD-rate match those of Mediatek. The results indicate the average BD-rate is equal to -1.1% for all test configurations whereas the average gain for high-efficiency cases is -1.3% and the gain for low-complexity cases is -0.8%. One should notice that the results for Tennis sequence have not been used in calculating the average. The average results for all six test cases are shown in Table 1.

Table 1 Results of Mediatek’s loop filter cross-verification
	 
	Intra
	Intra LoCo

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

	Class A
	-2.5 
	-1.8 
	-1.9 
	-2.5 
	-3.1 
	-3.1 

	Class B
	-1.5 
	-1.7 
	-2.0 
	-1.1 
	-2.7 
	-2.9 

	Class C
	-1.4 
	-2.3 
	-2.4 
	-1.3 
	-3.4 
	-3.6 

	Class D
	-1.3 
	-2.3 
	-2.5 
	-1.0 
	-3.7 
	-3.9 

	Class E
	-1.8 
	-0.4 
	-0.8 
	-1.8 
	-2.2 
	-2.6 

	All
	-1.6 
	-1.8 
	-2.0 
	-1.4 
	-3.1 
	-3.3 

	Enc Time[%]
	99%
	101%

	Dec Time[%]
	104%
	118%

	
	
	
	
	
	
	

	 
	 
	Random access
	 
	 
	Random access LoCo
	 

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

	Class A
	-1.8 
	-2.6 
	-2.6 
	-1.3 
	-2.6 
	-2.2 

	Class B
	-1.0 
	-1.2 
	-0.9 
	-0.5 
	-1.0 
	-0.5 

	Class C
	-1.2 
	-3.1 
	-3.1 
	-0.7 
	-2.2 
	-2.4 

	Class D
	-1.0 
	-1.6 
	-2.1 
	-0.3 
	-0.6 
	-1.1 

	Class E
	 
	 
	 
	 
	 
	 

	All
	-1.2 
	-2.0 
	-2.0 
	-0.6 
	-1.4 
	-1.4 

	Enc Time[%]
	99%
	100%

	Dec Time[%]
	93%
	103%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LoCo

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

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-1.1 
	-0.6 
	-0.7 
	-0.2 
	-0.6 
	-0.6 

	Class C
	-1.6 
	-1.7 
	-1.4 
	-0.7 
	-1.5 
	-1.7 

	Class D
	-1.4 
	0.0 
	-0.3 
	-0.3 
	-0.5 
	-1.0 

	Class E
	-1.2 
	-0.5 
	-1.0 
	-0.8 
	-3.7 
	-3.2 

	All
	-1.3 
	-0.7 
	-0.8 
	-0.5 
	-1.4 
	-1.5 

	Enc Time[%]
	99%
	99%

	Dec Time[%]
	93%
	105%


The results for encoding and decoding time are similar between the proponent and cross-verifier for some configurations and quite different for other configurations. The simulations have been performed on a set of Linux computers. Therefore, it is not clear if the encoding and decoding time results are reliable. The comparison of decoding and encoding time increase obtained by the proponent and cross-verifier is provided in Table 2. 

Table 2 Encoding and decoding time 
	Coding conditions
	Proponent
(encoding time)
	Cross-checker
(encoding time)
	Proponent 

 (decoding time)
	Cross-checker

 (decoding time)

	Intra
	92%
	99%
	105%
	104%

	Random access
	100%
	99%
	103%
	93%

	Low delay
	98%
	99%
	102%
	93%

	Intra   (lo_co)
	100%
	101%
	121%
	118%

	Random accsess (lo_co)
	99%
	100%
	103%
	103%

	Low delay (lo_co)
	100%
	99%
	102%
	105%


Subjective results 
The two filters have shown similar subjective performance on most of the sequences. On could notice some excessive amount of dragging after moving objects in some sequences in the proposed filter (for example Vidyo4 low-delay, low complexity configuration, QP 37). The TMuC filter sometimes exhibits more stair-like edges on low resolutions (RaceHorses 416x240). 
Source code evaluation 
The source-code has been studied and found corresponding to the algorithms description [1]. The proposed deblocking filter is implemented on top of H.264 deblocking filter. One thing to mention is that the “planar intra filtering” mode is turned off in the code of Mediatek’s proposal. However, this mode is turned on in the current TMuC filter. The “planar intra filtering” mode is a subjective quality tool and therefore, turning it off may bring some gain in BD-rate for Mediatek’s proposal. 

There have not been any problems compiling or running the software.
Remarks
Mediatek’s proposal consists of several modifications to H.264 filtering. The modifications consist of adjustment of thresholds, clipping values, removing long filter and adding directional filtering for intra-prediction modes. It is not clear what is the performance impact brought by each part of the proposal.
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