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Abstract
This contribution reports CE9 results on 1) Disabling spatial MVP scaling process for 4x4 PUs. (SP01); 2) Disabling spatial MVP scaling process for 8x8, 8x4, 4x8, 4x4 PUs. (SP02), 3) Fixed the ref_idx to zero for temporal MVP derivation of merge-skip mode. (SP03), and 4) Disabling the temporal MVP from merge mode but retaining it in skip mode. (SP14). No loss is observed for SP01, minor loss is observed in SP02 (0.1% in RA-HE and  RA-LC, 0.0% in LB-HE and LB-LC) and in SP13 (0.0% in RA-HE, 0.0% in RA-LC, 0.2% in LB-HE and 0.3 in LB-LC), and noticeable loss can be reported in SP14 (0.3% in RA-HE, 0.2% in RA-LC, 0.5% in LB-HE and 0.5% in LB-LC). It is therefore recommended to disable the spatial MVP scaling for 4x4 PUs in the AMVP list construction process.
1 Introduction
This contribution reports the evaluation results on the following simplification tools:

· Disabling spatial MVP scaling process for 4x4 PUs. (SP01)
· Disabling spatial MVP scaling process for 8x8, 8x4, 4x8, 4x4 PUs. (SP02)
· Fixed the ref_idx to zero for temporal MVP derivation of merge-skip mode. (SP03)
· Disabling the temporal MVP from merge mode but retaining it in skip mode. (SP14)

2 Test Settings and Conditions

The simulations of this document have used HM3.0 software, the simulation platform is LSF equipped with Intel(R) Xeon(R) CPU X5570@2.93GHz 64 bits Linux machines, the common test conditions and reference configurations specified in [1] are followed.
3 Experimental results

The test results are summarized in Table 1. No loss is observed when the spatial MVP scaling is disabled for 4x4 PUs.  

	Tests
	RA-HE (%)
	RA-LC (%)
	LB-HE (%)
	LB-LC (%)

	SP01
	0.0
	0.0
	0.0
	0.0

	SP02
	0.1
	0.1
	0.0
	0.0

	SP03
	0.0
	0.0
	0.2
	0.3

	SP14
	0.3
	0.2
	0.5
	0.5


Table 1, BD-Rate and encoding time comparison relative to HM3.0 anchor
The detailed results are provided in Table 2 to Table5, and in attached spreadsheets.

	 
	 
	Random access
	 
	 
	Random access LC
	 

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

	Class A
	0.0 
	0.0 
	-0.1 
	0.0 
	0.0 
	0.0 

	Class B
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	Class C
	0.0 
	-0.1 
	0.0 
	0.0 
	-0.1 
	0.1 

	Class D
	0.0 
	0.1 
	0.0 
	0.0 
	0.0 
	-0.2 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	Enc Time[%]
	107%
	105%

	Dec Time[%]
	113%
	113%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LC

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

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0 
	0.1 
	-0.2 
	0.0 
	-0.2 
	-0.2 

	Class C
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 
	-0.2 

	Class D
	-0.1 
	-0.1 
	0.2 
	0.0 
	-0.2 
	-0.2 

	Class E
	0.0 
	0.3 
	0.8 
	0.0 
	0.2 
	0.6 

	All
	0.0 
	0.1 
	0.2 
	0.0 
	-0.1 
	-0.1 

	Enc Time[%]
	100%
	106%

	Dec Time[%]
	97%
	118%


Table 2.  BD-rate increase relative to HM3.0 anchor when spatial MVP scaling is disabled for 4x4 PUs (SP01) . 
	 
	 
	Random access
	 
	 
	Random access LC
	 

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

	Class A
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 
	0.1 

	Class B
	0.0 
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 

	Class C
	0.1 
	0.1 
	0.1 
	0.2 
	0.1 
	0.2 

	Class D
	0.2 
	0.3 
	0.1 
	0.2 
	0.2 
	0.1 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.1 
	0.1 
	0.0 
	0.1 
	0.1 
	0.1 

	Enc Time[%]
	107%
	102%

	Dec Time[%]
	108%
	108%

	 
	Low delay
	Low delay LC

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

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0 
	0.0 
	-0.1 
	0.0 
	0.0 
	-0.2 

	Class C
	0.1 
	0.0 
	0.0 
	0.1 
	0.0 
	0.0 

	Class D
	-0.1 
	0.3 
	0.6 
	0.0 
	0.0 
	0.2 

	Class E
	0.0 
	0.1 
	0.3 
	0.0 
	0.1 
	0.8 

	All
	0.0 
	0.1 
	0.2 
	0.0 
	0.0 
	0.2 

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	100%
	106%


Table 2.  BD-rate increase relative to HM3.0 anchor when spatial MVP scaling is disabled for 8x8 PUs and below (SP02) . 
	 
	 
	Random access
	 
	 
	Random access LC
	 

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

	Class A
	-0.1 
	0.0 
	0.0 
	0.0 
	-0.1 
	-0.2 

	Class B
	0.0 
	-0.1 
	0.0 
	0.0 
	0.0 
	0.0 

	Class C
	-0.1 
	0.0 
	-0.1 
	0.0 
	0.0 
	0.0 

	Class D
	0.0 
	0.1 
	-0.1 
	0.0 
	-0.1 
	-0.1 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	-0.1 

	Enc Time[%]
	103%
	101%

	Dec Time[%]
	103%
	99%

	 
	Low delay
	Low delay LC

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

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.1 
	0.2 
	-0.3 
	0.3 
	0.8 
	0.9 

	Class C
	0.1 
	0.2 
	0.1 
	0.1 
	0.5 
	0.4 

	Class D
	0.3 
	0.1 
	0.6 
	0.4 
	1.1 
	1.1 

	Class E
	0.2 
	-0.1 
	-0.1 
	0.2 
	1.4 
	0.9 

	All
	0.2 
	0.1 
	0.1 
	0.3 
	0.9 
	0.9 

	Enc Time[%]
	99%
	101%

	Dec Time[%]
	95%
	101%


Table 4.  BD-rate increase relative to HM3.0 anchor when ref_idx is fixed to zero for TMVP derivation of merge/skip mode (SP03) . 
	 
	 
	Random access
	 
	 
	Random access LC
	 

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

	Class A
	0.2 
	0.2 
	0.0 
	0.2 
	0.2 
	0.1 

	Class B
	0.3 
	-0.1 
	-0.2 
	0.2 
	0.0 
	0.1 

	Class C
	0.2 
	0.0 
	0.1 
	0.1 
	0.1 
	0.1 

	Class D
	0.4 
	0.0 
	0.1 
	0.2 
	0.0 
	0.0 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.3 
	0.0 
	0.0 
	0.2 
	0.1 
	0.1 

	Enc Time[%]
	104%
	100%

	Dec Time[%]
	107%
	104%

	 
	Low delay
	Low delay LC

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

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.5 
	-0.2 
	-0.7 
	0.7 
	0.3 
	0.2 

	Class C
	0.5 
	0.1 
	0.1 
	0.5 
	0.3 
	0.2 

	Class D
	0.5 
	-0.3 
	0.3 
	0.5 
	-0.1 
	0.3 

	Class E
	0.2 
	-0.1 
	-0.5 
	0.5 
	0.2 
	0.6 

	All
	0.5 
	-0.1 
	-0.3 
	0.5 
	0.2 
	0.3 

	Enc Time[%]
	101%
	102%

	Dec Time[%]
	100%
	104%


Table 5.  BD-rate increase relative to HM3.0 anchor when temporal MVP is disabled for merge mode but retained  in skip mode (SP14)
4 Conclusions and recommendations
Since spatial MVP scaling is expensive both in area and cycles, and there is no loss observed by disabling it for 4x4 PUs, it is therefore recommended to disable the spatial MVP scaling for 4x4 blocks in the AMVP list construction. Such a simplification will benefit both software and hardware implementation since processing 4x4 blocks is bottleneck on decoder side.    
5 References

[1]
F. Bossen, “Common test conditions and software reference configurations,” JCT-VC Document, JCTVC-E700, Geneva, April 2011. 
[2]
T. Wiegand, B. Bross, W.-J. Han, J.-R. Ohm, G. J. Sullivan, “WD3: Working Draft 3 of High-Efficiency Video Coding,” JCT-VC Document, JCTVC-E603, Geneva, April 2011.
6 Patent rights declaration(s)
Texas Instruments, Inc. may have IPR relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation |ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

































































































































































































































































































































































































Page: 5
Date Saved: 2011-06-25

