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Abstract

The cross-verification reports the rate-distortion results and processing times of Mediatek’s contribution JCTVC-E050 on constrained usage of temporal MV and MVP candidates. The rate-distortion results from this cross-verification match those reported by Mediatek for the five experiments. The encoding and decoding times are comparable to those reported in JCTVC-E050.
1 Introduction

In JCTVC-E050, syntax elements are proposed in the sequence parameter set (SPS) and the slice header to constrain the use of temporal motion vector (MV) candidates and temporal motion vector predictor (MVP) candidates. This contribution reports the objective rate-distortion results and the processing times of the five experiments specified in Table 1.
Table 1 Experiments

	Experiment
	Define

	1

Disable TMVP in all pictures
	#define
MTK_TEMPORAL_PARSING_CONTROL    1
#if MTK_TEMPORAL_PARSING_CONTROL
#define MTK_TMVPCNotUsedAll          1    

#define MTK_TMVPCNotUsedRef         0    

#define MTK_TMVPCNotUsedInterval      0
#define MTK_TMVPCNotUsedNum        0
#endif

	2

Disable TMVP in all inter pictures
	#define
MTK_TEMPORAL_PARSING_CONTROL    1
#if MTK_TEMPORAL_PARSING_CONTROL
#define MTK_TMVPCNotUsedAll          0    

#define MTK_TMVPCNotUsedRef         1    

#define MTK_TMVPCNotUsedInterval      0
#define MTK_TMVPCNotUsedNum        0
#endif

	3

Disable TMVP in every 4 pictures
	#define
MTK_TEMPORAL_PARSING_CONTROL    1
#if MTK_TEMPORAL_PARSING_CONTROL
#define MTK_TMVPCNotUsedAll          0    

#define MTK_TMVPCNotUsedRef         0    

#define MTK_TMVPCNotUsedInterval      4
#define MTK_TMVPCNotUsedNum        1
#endif

	4

Disable TMVP in every 8 pictures
	#define
MTK_TEMPORAL_PARSING_CONTROL    1
#if MTK_TEMPORAL_PARSING_CONTROL
#define MTK_TMVPCNotUsedAll          0    

#define MTK_TMVPCNotUsedRef         0    

#define MTK_TMVPCNotUsedInterval      8
#define MTK_TMVPCNotUsedNum        1
#endif

	5

Disable TMVP in every 16 pictures
	#define
MTK_TEMPORAL_PARSING_CONTROL    1
#if MTK_TEMPORAL_PARSING_CONTROL
#define MTK_TMVPCNotUsedAll          0    

#define MTK_TMVPCNotUsedRef         0    

#define MTK_TMVPCNotUsedInterval      16
#define MTK_TMVPCNotUsedNum        1
#endif


2 Objective Verification Results
2.1 Rate-Distortion Results

Tables 2-6 enumerate the rate-distortion results as BD-rate differences. The common test conditions are those specified in JCTVC-D600 for random access and low-delay configurations. The conclusion is that the BD-rate differences match those reported by Mediatek in JCTVC-E050.

Table 2 Rate-distortion results for experiment 1

	 
	 
	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
	3.1 
	2.6 
	2.3 
	3.4 
	2.8 
	3.0 

	Class B
	2.2 
	1.3 
	1.3 
	1.8 
	0.7 
	0.7 

	Class C
	1.9 
	1.6 
	1.7 
	1.9 
	1.5 
	1.6 

	Class D
	2.1 
	1.5 
	1.6 
	2.0 
	1.1 
	1.3 

	Class E
	 
	 
	 
	 
	 
	 

	All
	2.3 
	1.7 
	1.7 
	2.2 
	1.5 
	1.6 

	Enc Time[%]
	94%
	93%

	Dec Time[%]
	100%
	95%

	
	
	
	
	
	
	

	 
	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
	2.1 
	1.5 
	1.4 
	3.0 
	1.5 
	1.7 

	Class C
	1.8 
	2.0 
	1.9 
	2.7 
	1.9 
	1.8 

	Class D
	1.4 
	0.9 
	0.8 
	1.9 
	1.0 
	0.8 

	Class E
	1.3 
	1.2 
	1.8 
	2.0 
	0.4 
	1.5 

	All
	1.7 
	1.4 
	1.4 
	2.4 
	1.3 
	1.4 

	Enc Time[%]
	98%
	98%

	Dec Time[%]
	96%
	92%


Table 3 Rate-distortion results for experiment 2

	 
	 
	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
	1.6 
	1.6 
	1.3 
	1.7 
	1.8 
	2.0 

	Class B
	1.0 
	0.6 
	0.6 
	0.8 
	0.4 
	0.4 

	Class C
	0.8 
	0.7 
	0.7 
	0.7 
	0.6 
	0.6 

	Class D
	1.2 
	0.8 
	0.8 
	1.0 
	0.4 
	0.5 

	Class E
	 
	 
	 
	 
	 
	 

	All
	1.1 
	0.9 
	0.8 
	1.0 
	0.8 
	0.9 

	Enc Time[%]
	95%
	95%

	Dec Time[%]
	101%
	97%

	
	
	
	
	
	
	

	 
	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
	2.1 
	1.5 
	1.4 
	3.0 
	1.5 
	1.7 

	Class C
	1.8 
	2.0 
	1.9 
	2.7 
	1.9 
	1.8 

	Class D
	1.4 
	0.9 
	0.8 
	1.9 
	1.0 
	0.8 

	Class E
	1.3 
	1.2 
	1.8 
	2.0 
	0.4 
	1.5 

	All
	1.7 
	1.4 
	1.4 
	2.4 
	1.3 
	1.4 

	Enc Time[%]
	97%
	92%

	Dec Time[%]
	96%
	92%


Table 4 Rate-distortion results for experiment 3

	 
	 
	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
	0.9 
	0.9 
	0.6 
	0.8 
	1.0 
	1.1 

	Class B
	0.5 
	0.3 
	0.2 
	0.4 
	0.3 
	0.3 

	Class C
	0.4 
	0.3 
	0.3 
	0.3 
	0.3 
	0.3 

	Class D
	0.9 
	0.5 
	0.5 
	0.7 
	0.3 
	0.3 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.7 
	0.5 
	0.4 
	0.6 
	0.4 
	0.5 

	Enc Time[%]
	96%
	94%

	Dec Time[%]
	102%
	100%

	
	
	
	
	
	
	

	 
	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
	0.8 
	0.4 
	0.2 
	0.7 
	0.2 
	0.5 

	Class C
	0.6 
	0.5 
	0.6 
	0.7 
	0.3 
	0.2 

	Class D
	0.7 
	0.4 
	0.1 
	0.7 
	0.2 
	0.2 

	Class E
	0.3 
	-0.1 
	0.4 
	0.2 
	-0.7 
	0.1 

	All
	0.6 
	0.3 
	0.3 
	0.6 
	0.1 
	0.2 

	Enc Time[%]
	99%
	96%

	Dec Time[%]
	93%
	95%


Table 5 Rate-distortion results for experiment 4

	 
	 
	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
	0.8 
	0.7 
	0.6 
	0.7 
	0.7 
	0.8 

	Class B
	0.3 
	0.1 
	0.1 
	0.2 
	0.1 
	0.2 

	Class C
	0.3 
	0.2 
	0.2 
	0.2 
	0.1 
	0.2 

	Class D
	0.7 
	0.3 
	0.4 
	0.5 
	0.2 
	0.1 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.5 
	0.3 
	0.3 
	0.4 
	0.3 
	0.3 

	Enc Time[%]
	98%
	98%

	Dec Time[%]
	100%
	102%

	
	
	
	
	
	
	

	 
	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
	0.4 
	0.2 
	0.2 
	0.3 
	0.0 
	0.1 

	Class C
	0.4 
	0.4 
	0.2 
	0.3 
	0.0 
	-0.1 

	Class D
	0.3 
	0.0 
	0.2 
	0.3 
	0.1 
	0.2 

	Class E
	0.1 
	0.2 
	0.6 
	0.0 
	-0.2 
	-0.1 

	All
	0.3 
	0.2 
	0.3 
	0.3 
	0.0 
	0.1 

	Enc Time[%]
	100%
	97%

	Dec Time[%]
	95%
	98%


Table 6 Rate-distortion results for experiment 5

	 
	 
	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
	0.6 
	0.7 
	0.3 
	0.5 
	0.5 
	0.5 

	Class B
	0.1 
	0.1 
	0.0 
	0.1 
	0.1 
	0.1 

	Class C
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Class D
	0.3 
	0.1 
	0.1 
	0.3 
	0.0 
	0.1 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.3 
	0.2 
	0.1 
	0.2 
	0.1 
	0.2 

	Enc Time[%]
	99%
	100%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	

	 
	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
	0.2 
	0.0 
	0.0 
	0.1 
	0.0 
	0.3 

	Class C
	0.2 
	0.4 
	0.3 
	0.2 
	0.1 
	-0.2 

	Class D
	0.1 
	-0.1 
	0.0 
	0.2 
	0.0 
	0.1 

	Class E
	-0.1 
	-0.4 
	0.0 
	-0.2 
	-0.2 
	0.3 

	All
	0.1 
	0.0 
	0.1 
	0.1 
	0.0 
	0.2 

	Enc Time[%]
	100%
	99%

	Dec Time[%]
	100%
	100%


2.2 Processing Times

Tables 2-6 report the encoding and decoding times for Mediatek’s JCTVC-E050.

The encodings were executed on a Linux computing cluster consisting of machines with various computing performance and memory configurations. The encoder executable was built using GCC version 4.1.2. The differences in encoding times between our measurements and Mediatek’s are likely attributable to the variation in execution times on our computing cluster. Overall, our encoding times are similar to those from Mediatek’s.
The decodings were executed on CPUs with equal processing capabilities and memory configurations. The decoding times are similar compared to the decoding times from Mediatek.

3 Source Code Evaluation

The implementation is consistent with JCTVC-E050.
4 Conclusion

The cross-verification matches the rate-distortion results reported in Mediatek’s contribution (JCTVC-E050) for the five experiments. The encoding and decoding times are similar to Mediatek’s.
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