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Since the Geneva meeting [1], there have been intensive discussions on QP range selection, especially on the negative QP’s for high fidelity video coding. This contribution provides results of a simple lossless coding scheme based on the existing JM framework. The information can hopefully be considered as a guideline for the QP selection.

1. Introduction

Since the current transforms and quantization could cause data loss by rounding or shifting operation, the transform and quantization steps are skipped in order to achieve a simple lossless coding. To make this easy to fit into the current codec, the existing CABAC is used to code the image residuals after Intra or Inter predictions. 

2. Experimental results

2.1 Lossless Coding

The Experiments were based on JM1.7. For the lossless coding, RDOPT is on, search range is 32, number of reference frames is 5, all MB modes are enabled, and the symbol mode is CABAC. Since the lossless coding approach still uses all the possible Intra and Inter predictions, it fits naturally into I, P, and B frames. However, in this experiment, each sequence is coded as one I frame followed by all P frames; no B frame is inserted. The loopfilter is turned off for the lossless coding.

The results are listed in Table 1. Among thirteen tested sequences, the compression ratio ranges from 2.06 to 4.69; the average is 2.80. The ratio is comparable with or might be even better than the reported results for Digital Cinema archival applications.

Table 1. Compression Ratio of the Lossless Video Coding
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2.2 Comparison with JM Lossy Coding

Lossy coding results of JM1.7 were obtained to compare with the lossless coding. The coding condition is same as stated in Section 2.1 with RDOPT, CABAC, 5 reference frames, search range of 32, all MB modes, and IPPP. QP values of (–6), (-7), and (–8) were chosen for the comparison. The loopfilter is kept as it is in JM1.7. The compression ratios are shown in Table 2. Results of QP of (–10) are based on an extension of JM1.7 [2]. 

Table 2. Comparison of the Compression Ratio of JM1.7 coding and Lossless Coding
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2.3 Comments on QP Range Selection

Although data for QP less than (-10) are not available at this point, it is expected that QP less than (-10) or even (-8) would not be necessary if a lossless coding can be achieved with less complexity and similar compression ratio.

3. Discussion

3.1 Signaling Lossless Coding Mode

There are several ways of signaling the lossless coding. One is to signal it in the slice or picture level, then the whole slice will be coded as lossless, and QP and Dquant might become redundancies that could also be skipped. 

Another way is to define a special QP, such as (-9) or (-10), for this lossless coding purpose, the decision of lossy or lossless coding can then be made per MB, the possible modification needed for this option will be to protect the losslessly coded pixels from loopfilter so that they can be used for deblocking of neighboring lossy MB’s, but with their own values kept the same.

3.2 Possible Improvement 

The results presented were based on an approach staying as close as possible to the existing JM working draft. Since the characteristic of the image residual is different from that of the transform coefficients, the CABAC models can be further improved or special model can be introduced if the lossless coding option is desired for the JVT. 

In the meanwhile, experiments showed the average compression ratio for lossless coding is only around 2.0 for the 13-sequence test set when UVLC is used. There should be more room for new UVLC-based code design if it is also desired. 

Summary

We have demonstrated that a decent lossless coding performance can be achieved based on the existing JM framework by simply skipping transform and quantization steps. It is suggested that JVT consider this option for the standard. It is also suggested that QP range be selected based upon this information; a lower limit of (-8), as implemented in JM1.7, is recommended. 
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		sequence		frames coded		frame rate		frame width		frame height		bits/pel		bitrate		compression ratio

		container_qcif		100		10		176		144		12		854986		3.56

		news_qcif		100		10		176		144		12		648726		4.69

		foreman_qcif		100		10		176		144		12		1127754		2.70

		silent_qcif		150		15		176		144		12		1198590		3.81

		paris_cif		150		15		352		288		12		6280331		2.91

		mobile_cif		300		30		352		288		12		16719624		2.18

		tempete_cif		260		30		352		288		12		15996517		2.28

		coast_cif		300		30		352		288		12		14703062		2.48

		stefan_cif		300		30		352		288		12		16994762		2.15

		stefan_qcif		150		15		176		144		12		2212987		2.06

		foreman_cif		300		30		352		288		12		13359280		2.73

		bus_cif		150		30		352		288		12		15909846		2.29

		flower_30Hz_cif		250		30		352		288		12		14031168		2.60

		average														2.80






_1080715050.xls
log

		sequence		frames coded		frame rate		QP=-6		QP=-7		QP=-8		*QP=-10		lossless

		container_qcif		100		10		5.11		4.44		4.17		3.43		3.56

		news_qcif		100		10		6.62		5.88		5.55		4.71		4.69

		foreman_qcif		100		10		3.70		3.35		3.14		2.69		2.70

		silent_qcif		150		15		6.19		5.11		4.83		3.90		3.81

		paris_cif		150		15		3.95		3.54		3.32		2.82		2.91

		mobile_cif		300		30		2.62		2.46		2.33		2.08		2.18

		tempete_cif		260		30		2.82		2.63		2.48		2.20		2.28

		coast_cif		300		30		3.07		2.84		2.68		2.35		2.48

		stefan_cif		300		30		2.78		2.58		2.43		2.15		2.15

		stefan_qcif		150		15		2.51		2.35		2.23		1.99		2.06

		foreman_cif		300		30		3.69		3.33		3.11		2.65		2.73

		bus_cif		150		30		2.96		2.74		2.59		2.27		2.29

		flower_30Hz_cif		250		30		3.26		3.01		2.85		2.51		2.60

		average						3.79		3.41		3.21		2.75		2.80
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