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Abstract

This contribution is an independent verification of the methods and results described in JCTVC-H0464 and JCTVC-H0490 on reducing the implementation complexity of chroma intra LM prediction mode. The methods described in these documents were found to match the source code provided by the proponents. The complexity reduction is clear from both the documents and source code.
1 Introduction

Contributions JCTVC-H0464 and JCTVC-H0490 both propose to reduce the implementation complexity of chroma intra LM prediction mode, a method in which the intra chroma samples are predicted from reconstructed luma and chroma samples using a linear model (LM). JCTVC-H0464 proposes to reduce the number of multiplication operations used to compute the LM weights by down-sampling the reference luma and chroma samples. JCTVC-H0490 proposes to reduce the size of a look-up table used to implement the division operator by inverse multiplication.
2 Analysis of Proposals

2.1 JCTVC-H0464

JCTVC-H0464 proposes two variants. The first variant is to down-sample when the luma block size is greater than 4x4. The second variant is to down-sample when the luma block size is greater than 8x8. Down-sampling the prediction samples obviously reduces the complexity when the down-sampling process is less complex than the prediction process. There is an additional benefit in that the down-sampling process smoothes the prediction and thus increases its robustness to noise.
2.2 JCTVC-H0490

JCTVC-H0490 proposes two variants: reducing the look-up table to 32 and 56 entries, respectively. The proposal provides a complexity reduction because of the smaller table size. The impact is more significant for hardware implementations than software. The worthiness of this proposal depends upon the BD-rate impact since its complexity reduction is relatively modest.

3 Experimental Results

Simulations were run using software provided by the proponents. The different variants are enabled with macros defined in TypeDef.h. All simulations were run on a single Linux workstation equipped with an Intel i7-930 quad-core hyper-threaded processor. Eight processes were run concurrently.
3.1 JCTVC-H0464

Table 1: Results for down-sampling for block sizes greater than 4x4
	
	All Intra HE

	
	Y
	U
	V

	Class A (8bit)
	0.02%
	0.05%
	0.15%

	Class B
	0.00%
	0.06%
	0.13%

	Class C
	0.00%
	-0.01%
	0.03%

	Class D
	0.00%
	0.08%
	0.02%

	Class E
	0.00%
	0.00%
	-0.06%

	Overall
	0.00%
	0.04%
	0.05%

	 
	0.00%
	0.04%
	0.06%

	Class F
	-0.01%
	0.00%
	0.07%

	Enc Time[%]
	95%

	Dec Time[%]
	99%


Table 2: Results for down-sampling for block sizes greater than 8x8
	
	All Intra HE

	
	Y
	U
	V

	Class A (8bit)
	0.00%
	0.00%
	0.05%

	Class B
	-0.01%
	0.00%
	0.05%

	Class C
	0.00%
	0.00%
	0.02%

	Class D
	0.00%
	0.04%
	-0.01%

	Class E
	0.00%
	-0.04%
	-0.01%

	Overall
	0.00%
	0.00%
	0.02%

	 
	0.00%
	0.01%
	0.02%

	Class F
	0.00%
	-0.11%
	-0.05%

	Enc Time[%]
	95%

	Dec Time[%]
	95%


3.2 JCTVC-H0490

Table 3: Results for look-up table with 32 entries
	
	All Intra HE

	
	Y
	U
	V

	Class A (8bit)
	0.01%
	-0.03%
	-0.03%

	Class B
	0.00%
	0.00%
	0.01%

	Class C
	0.00%
	-0.01%
	0.00%

	Class D
	-0.01%
	0.01%
	-0.04%

	Class E
	0.00%
	-0.01%
	-0.01%

	Overall
	0.00%
	-0.01%
	-0.01%

	 
	0.00%
	-0.01%
	-0.01%

	Class F
	-0.01%
	-0.01%
	0.00%

	Enc Time[%]
	94%

	Dec Time[%]
	92%


Table 4: Results for look-up table with 56 entries
	
	All Intra HE

	
	Y
	U
	V

	Class A (8bit)
	0.01%
	-0.03%
	0.01%

	Class B
	0.00%
	-0.01%
	0.02%

	Class C
	0.00%
	-0.03%
	-0.01%

	Class D
	0.00%
	0.01%
	0.00%

	Class E
	0.00%
	0.02%
	0.01%

	Overall
	0.00%
	-0.01%
	0.00%

	 
	0.00%
	-0.01%
	0.00%

	Class F
	0.00%
	-0.01%
	0.03%

	Enc Time[%]
	94%

	Dec Time[%]
	93%


3.3 Conclusion
The BD-rate results agree with those given in JCTVC-H0464. The running times here show a decrease compared to the anchor, whereas the results in JCTVC-H0464 do not show a decrease. This could be an anomaly of the simulation environment. The complexity results from studying the algorithms should be given higher weight.

4 Patent rights declaration(s)
Zenverge does not have any current or pending patent rights relating to the technology described in this contribution.

Page: 2
Date Saved: 2011-12-09

