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Abstract
This contribution reports cross-verification results of constrained intra prediction scheme for flexible-sized prediction units described in JCTVC-D094. Cross-verification task has been successfully completed, and it is confirmed that the BD-rate results match those provided by proponent and that encode/decode runtime measurements are similar to those of proponent. It is recommended that the JCTVC-E203 CIP is integrated into HM ver 3.0 and that CIP enhancement is further studied.
1 Introduction

In Daegu meeting, AVC-style Constrained Intra Prediction (CIP) described in JCTVC-D086 [1] was adapted in HM design. Since the AVC-style CIP does not account for flexible-sized prediction units of HM design, it requires every reference sample to be intra-predicted. Thus it does not fully exploit available neighboring reference samples. 
JCTVC-D094 [2] and JCTVC-E203 [3] investigates the characteristics of the AVC-style CIP and proposes to fill unavailable inter-coded samples one basis of using partially available intra-coded reference samples. This contribution reports cross-verification results of the JCTVC-E203 CIP.
2 Software analysis and results
Through the inspection of HM-dev-r597-based software provided by Panasonic, it was confirmed that luma and chroma reference sample values of inter-coded blocks are replaced with values calculated from those of adjacent intra-coded blocks in accordance with the description of JCTVC-D094.
The HM-dev-r597-based software was successfully compiled by Microsoft Visual C++ 2008, and its 64-bit encode and decode executables were tested on Windows-based computing platform below.
	Computing platform
	Usage

	Windows 7 64-bit Professional

Intel Xeon 3.33GHz and Memory 32GB
	Up to 12 processes for encoding and decoding ran at the same time.


In order to see the performance of JCTVC-D203, its results are compared to HM-dev-r597 results using AVC-style CIP (ConstrainedIntraPred=1). Simulation was conducted according to the RA and LC common test coding conditions described in JCTVC-D600 [4] except the CIP parameter.
Table 1 shows the summary of the results. Attached Excel sheet, 20110307-HM-2.0-NEC-dev597-AnchorCIP1-vs-PanasonicCIP1.xls, contains the detailed results. It was confirmed that BD-PSNR/Rate values are the same as those of provided by proponent and that encode/decode runtime measurements are similar to those of proponent.
	Table 1 - JCTVC-D203 CIP vs AVC-style CIP
　
	　
	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
	-0.04 
	-0.24 
	-0.11 
	-0.10 
	-0.18 
	-0.66 

	Class B
	-0.15 
	-0.27 
	-0.32 
	-0.32 
	-0.50 
	-0.45 

	Class C
	-0.29 
	-0.39 
	-0.48 
	-0.48 
	-0.74 
	-0.89 

	Class D
	-0.25 
	-0.28 
	-0.24 
	-0.37 
	-0.59 
	-0.56 

	Class E
	　
	　
	　
	　
	　
	　

	All
	-0.18 
	-0.29 
	-0.29 
	-0.32 
	-0.50 
	-0.63 

	Enc Time[%]
	100%
	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
	-0.06 
	-0.11 
	-0.15 
	-0.11 
	-0.30 
	-0.25 

	Class C
	-0.07 
	-0.13 
	-0.09 
	-0.17 
	-0.34 
	-0.33 

	Class D
	-0.03 
	0.22 
	-0.62 
	-0.09 
	-0.26 
	0.08 

	Class E
	-0.13 
	-0.68 
	-0.12 
	-0.11 
	0.27 
	0.02 

	All
	-0.07 
	-0.14 
	-0.25 
	-0.12 
	-0.20 
	-0.14 

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	100%
	100%


3 Remarks
The AVC-style CIP does not account for flexible-sized prediction units of HM design, and it does not fully exploit available neighboring reference samples. It seems that the JCTVC-E203 CIP is a kind of bugfix of current HM CIP design. The JCTVC-E203 CIP shows consistent BD-rates improvements relative to the AVC-style CIP without affecting encoder/decoder runtimes; it is recommended that the JCTVC-E203 CIP is integrated into HM ver 3.0 and that CIP enhancement is further studied.
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