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Introduction

A mathematically lossless coding option is critical to many applications, such as film archiving, medical imaging, scientific research, and national defense, etc..  This document is to provide latest experimental results for the lossless coding proposal presented in several earlier documents [1-4]. The basic idea of this lossless coding approach is to skip transform and quantization stage to circumvent possible losses, and apply the entropy coding mechanisms directly to the prediction residual signal. The lossless coding method was first proposed in JVT-C023 [1]. Mathias Wien of RWTH Aachen has successfully verified the method in JVT-D054 [2]. New results were presented in the San-Diego meeting as a coding option for the high fidelity profile. 
The required modification to the standard for supporting the lossless coding option is fairly simple. To skip all the transforms, operations in the following sections shall be simplified as the following.

1) in section 8.5.6 for luma DC transform, the input value cij shall be directly assigned to the output dcYij;

2) in section 8.5.7 for chroma DC transform, the input value cij shall be directly assigned to the output dcCij; and

3) in section 8.5.8 for 4x4 block transform, the input value cij shall be directly assigned to the output rij.

The lossless coding option can be signaled using one bit from the currently reserved four zero bits in the sequence parameter set. And the lossless coding option requires the deblocking filter be disabled.   
For 10-bit video data, the bit-depth for the residual is 11 (i.e. 10+1), therefore, there will not be any problem regarding data range through all decoding process.

Experiments

Experiments are based on the Samsung codec available from the FASTVDO website, which supports high-bit-depth 4:4:4 coding.

Test conditions:

· Sequences: (as selected by Dolby from its film content Kits for PExt experiments)

1) Rolling Tomatoes, 
2) Analog_TV_Noise, 
3) Street_with_trees_and_Bicycle, 
4) Man_in_restaurant, 
5) Card_Toss, and

6) Dinner_Table 
· Search range: 32

· Entropy Coding: CABAC

· RD-optimization: ON

· Number of reference frames: 3

· GOP structure: IPPP…
Lossless coding results for 10-bit RGB:

	Sequences
	1
	2
	3
	4
	5
	6
	Average

	Bitrate (Mbps)
	892
	954
	701
	656
	960
	981
	

	Comp. Ratio
	1.69
	1.58
	1.77
	1.89
	1.57
	1.53
	1.67


Lossless coding results for YCoCg-r converted from 10-bit RGB:

	Sequences
	1
	2
	3
	4
	5
	6
	Average

	Bitrate (Mbps)
	837
	990
	755
	698
	1039
	1037
	

	Comp. Ratio
	1.80
	1.52
	1.64
	1.78
	1.45
	1.45
	1.61


Lossless coding results for 8-bit RGB:

	Sequences
	1
	2
	3
	4
	5
	6
	Average

	Bitrate (Mbps)
	559
	592
	430
	394
	599
	614
	

	Comp. Ratio
	2.15
	2.03
	2.30
	2.52
	2.01
	1.96
	2.16


Conclusion

We suggest that JVT adopt the lossless coding feature into the Professional Extension.
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