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1. Summary

In this contribution, we evaluate the improved CABAC entropy coding method with regard to interlaced source material. Our simulation results show that CABAC significantly improves the rate-distortion performance for the specified set of test sequences. We observed average BD bit-rate savings of 11%, or equivalently, BD PSNR gains of 0.45 dB in comparison to the UVLC entropy coding method. 

2. Experimental Results

The performance of the improved CABAC entropy coding method [1] was analyzed for the set of interlaced sequences specified in VCEG-N85 [2]. Only the sequences with half horizontal resolution have been used. The improved CABAC entropy coding was integrated into the TML-9.0 software. Comparisons are made against the UVLC entropy coding.

The common test conditions as specified in VCEG-N85 [2] and VCEG-N81 [3] are followed with some exceptions that will be explained below. The interlaced sequences have been coded using field pictures. (Each interlaced picture has been decomposed into two field pictures.) The following sequence structures have been adopted:

25 Hz sequences:

IB|BB|BB|PB|BB|BB|PB|BB|BB|PB|BB|BB|   IB|BB|BB|PB|BB|BB|PB|…

30 Hz sequences:

IB|BB|BB|PB|BB|BB|PB|BB|BB|PB|BB|BB|IB|BB|BB|   IB|BB|BB|PB|…

An Intra field is inserted every 500 milliseconds. Multi-frame prediction has not been used for the experiment. Thus, just one field picture is used as reference for motion compensation. This encoding option is not realistic; but if B-pictures are inserted, the TML-9.0 software cannot be configured in a way that both fields of an interlaced frame can be used as reference for motion compensation. Nevertheless, the obtained coding gains for the improved CABAC entropy coding method should be realistic for the regarded type of sequences. Motion compensation is always performed with ¼ pixel accuracy. The motion search is conducted in a range of [-32…32]x[-32…32] pixels. RD-optimisation is always enabled.

The quantizer value QP is held constant for all I- and P-pictures of a sequence. Quantizer values of QP=28, 24, 20, and 16 are used. The quantization parameter for B-pictures is set to QP(B)=QP(P)+2, where QP(P) is the quantization parameter for I- and P-pictures. Rate-distortion curves for all sequences are plotted in the accompanying Excel document. In Fig. 1-5, the obtained bit-rate savings are depicted over the quantization parameter QP. In addition table 1 shows the average PSNR gains and the corresponding average bit-rate savings [4] that are obtained if the improved CABAC is used as entropy coding method instead of the UVLC.
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The presented results show that CABAC significantly improves the rate-distortion efficiency for the specified set of interlaced sequences. On average, about 11% of the bit-rate can be saved. 
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[image: image13.wmf]Rubgy (HHR, 25Hz, 220 interlaced frames)
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[image: image14.wmf]Mobile & Calendar (HHR, 30Hz, 259 interlaced frames)
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[image: image15.wmf]Football (HHR, 30Hz, 259 interlaced frames)
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Figure 1: Bit-rate saving of the improved CABAC entropy coding in comparison with UVLC entropy coding for the sequence “Canoe” in half horizontal resoltuion





Table 1: Average PSNR gains and bit-rate savings


Sequence�
Format�
# of frames�
PSNR gain�
Rate saving�
�
Canoe�
352x576 interlaced, 25 Hz�
220�
0,44 dB�
10,24 %�
�
Formula 1�
352x576 interlaced, 25 Hz�
220�
0,43 dB�
12,18 %�
�
Rugby�
352x576 interlaced, 25 Hz�
220�
0,40 dB�
  9,35 %�
�
Mobile�
352x480 interlaced, 30 Hz�
259�
0,55 dB�
13,35 %�
�
Football�
352x480 interlaced, 30 Hz�
259�
0,41 dB�
  9,95 %�
�
Average�
�
�
0,45 dB�
11,01 %�
�
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Figure 2: Bit-rate saving of the improved CABAC entropy coding in comparison with UVLC entropy coding for the sequence “Formula 1” in half horizontal resoltuion
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Figure 3: Bit-rate saving of the improved CABAC entropy coding in comparison with UVLC entropy coding for the sequence “Rugby” in half horizontal resoltuion
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Figure 4: Bit-rate saving of the improved CABAC entropy coding in comparison with UVLC entropy coding for the sequence “Mobile” in half horizontal resoltuion
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Figure 5: Bit-rate saving of the improved CABAC entropy coding in comparison with UVLC entropy coding for the sequence “Football” in half horizontal resoltuion
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