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Abstract

This document is a cross-check report on Sony's proposal JCTVC-F431 on complexity reduction of chroma intra prediction by reconstructed luma samples. Simulations run by the cross-checker verified that the BD-rate results match exactly with those provided by the proponent. The source code is also studied to verify the accuracy of Sony’s proposal description. The cross-checker verified that the software implementation conforms to the scheme described in the proposal document. The cross-checkers concluded that the cross-check is successfully completed.
1 Introduction

This document is a cross-check report on Sony's proposal JCTVC-F431 [1] on complexity reduction of chroma intra prediction by reconstructed luma samples.

2 Software analysis 
Software implementation based on HM3.0 was received from Sony. Through the inspection of the source codes, it was verified that the software implementation conforms to the scheme described in the proposal document. In source code review, it was observed that during the conversion of 10-bit to 8-bit samples, the most significant 8 bits of 10 bits is used directly in Reduction B and Reduction C schemes.
Simulations were run on the computing platform of Intel Core i7 980 @ 3.33GHz, 12GB RAM using Linux Ubuntu 10.10 operating system. All intra settings (Intra_HE and Intra_LC) were generated according to the common test conditions in JCTVC-E700 [2].
3 Test conditions and simulation results

Simulations were conducted based on common test conditions defined in JCTVC-E700 [2]. All Intra test cases were tested using the following test conditions. 

Anchor:
HM-3.0
Case 1:
HM-3.0 + disabled JCTVC-E266 [3]


LM_CHROMA

0
Case 2:

HM-3.0 + Reduction A + Reduction B
LM_CHROMA

1
SUBSAMPLE

1

TEN2EIGHT_NE 
1

TEN2EIGHT_CR 
0
Case 3:

HM-3.0 + Reduction A + Reduction B + Reduction C

LM_CHROMA

1
SUBSAMPLE

1

TEN2EIGHT_NE 
1

TEN2EIGHT_CR 
1

Experimental results are shown in Tables below. It was observed that the results obtained by Panasonic match exactly with those provided by Sony. 
	Intra
	Intra
	Intra LoCo

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

	Class A
	1.2 
	18.8 
	8.3 
	1.3 
	21.2 
	10.8 

	Class B
	0.7 
	7.1 
	3.7 
	0.8 
	7.9 
	4.3 

	Class C
	1.0 
	6.6 
	7.5 
	1.2 
	6.9 
	7.8 

	Class D
	0.6 
	4.7 
	4.7 
	0.8 
	5.1 
	4.9 

	Class E
	0.0 
	1.9 
	2.8 
	0.2 
	4.5 
	5.0 

	All
	0.7 
	8.1 
	5.5 
	0.9 
	9.3 
	6.5 

	Enc Time[%]
	100.2%
	102.3%

	Dec Time[%]
	 93.5%
	 92.7%


Figure 1: Test results summary for Case 1
	Intra
	Intra
	Intra LoCo

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

	Class A
	0.1 
	0.9 
	-1.0 
	0.4 
	2.9 
	0.2 

	Class B
	0.1 
	0.7 
	-0.2 
	0.4 
	1.8 
	0.7 

	Class C
	0.1 
	0.2 
	0.2 
	0.4 
	0.9 
	0.8 

	Class D
	0.0 
	0.0 
	0.1 
	0.2 
	0.4 
	0.3 

	Class E
	0.0 
	0.0 
	0.4 
	0.2 
	1.9 
	0.9 

	All
	0.1 
	0.4 
	-0.1 
	0.3 
	1.6 
	0.6 

	Enc Time[%]
	101.6%
	102.3%

	Dec Time[%]
	 99.1%
	 99.3%


Figure 2: Test results summary for Case 2

	Intra
	Intra
	Intra LoCo

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

	Class A
	0.1 
	0.9 
	-1.0 
	0.4 
	2.9 
	0.2 

	Class B
	0.1 
	0.8 
	-0.1 
	0.4 
	2.0 
	0.7 

	Class C
	0.1 
	0.2 
	0.2 
	0.3 
	1.0 
	0.9 

	Class D
	0.0 
	0.1 
	0.0 
	0.2 
	0.5 
	0.5 

	Class E
	0.0 
	0.0 
	0.4 
	0.2 
	1.9 
	1.1 

	All
	0.1 
	0.4 
	-0.1 
	0.3 
	1.7 
	0.7 

	Enc Time[%]
	101.4%
	103.1%

	Dec Time[%]
	 99.0%
	 99.0%


Figure 3: Test results summary for Case 3
4 Conclusions
It was verified that the software implementation conforms to the scheme described in the proposal document, JCTVC-F431. Simulations run by the cross-checker verified that the BD-rate/BD-PSNR results match exactly with those provided by the proponent. As compared to the simulation results reported in Sony's proposal JCTVC-F431, a slight increase in encoding time is observed. But the cause of the increase could be the difference in the order of simulation used to generate the anchor for the cross check results. Similar increase was observed in other simulations. Therefore, the cross-check is successfully completed.
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