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Appendix 1: Other supported features

This appendix describes features that are supported by the CDCM software but were not enabled for the generation of the bitstreams submitted to the JCfP.
1.1 Single pass encoding

Multiple pass encoding may be disabled through configuration settings in the software.

Single pass encoding is achieved by the following

· disabling AIF

· fixing the motion precision to 1/4th pel for CS1 and 1/8th pel for CS2, and 

· disabling adaptive frame type selection and use I, P and B pictures according to the GOP structure. 

When compared to multiple pass encoding, the encoding time reduction with single pass encoding is 24% for CS1 and 46% for CS2 (Beta Anchor). However, on individual sequences multiple-pass encoding brings additional BD-rate gains of up to 5.35% for CS1 and 4.75% for CS2 (Beta Anchor). Averaged over the entire test set, gains are 1.37% for CS1 and 2.79% for CS2.
1.2 Customizable Quantization Matrixes

The quantization process can be customized or designed to provide the best subjective quality by the use of quantization matrixes.  The customizable quantization matrixes include two types of matrixes:

· Scaling Matrixes

· Offset Matrixes
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The scaling matrix contains a set of values that controls the quantization step size for each frequency components of a transform block.  The usual practice to design a scaling matrix is to assign smaller values for lower frequency components and higher values for higher frequency component which results in smaller quantization step sizes for lower frequency components as compared to the quantization step sizes for higher frequency components.

The offset matrix, on the other hand, contains a set of values that controls the shift in the inverse quantized representation values for each frequency components of a transform block.  The smaller the offset matrix value, the closer the first representation values are shifted towards the value of zero.  By adjusting the first representation values (level = 1 or -1) closer to the value of zero when the quantization step size is large, the smallest values of the transform block can be more accurately represented.  Similar to the design of the scaling matrix, the offset matrix is usually designed to assign smaller values for lower frequency components and higher values for higher frequency components.

Both quantization scaling matrixes and offset matrixes allow the flexibility to design and customize the inverse quantization process to produce the best subjective quality.

1.2.1 Subjective Results Of Quantization Matrixes
	CDCM + QM (P frame) R2 Frame 376 30989 bits
	CDCM (P frame) R3 Frame 376 35700 bits
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	P01S13R3C1 JM (P frame) Frame 376 40272 bits


	CDCM + QM (Intra) Frame 384 103670 bits
	CDCM (Intra) R2 Frame 384 106679 bits
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	P01S13R3C1 JM (Intra) Frame 384 106920 bits


	CDCM + QM (Intra) R3 Frame 288 136362 bits
	CDCM (Intra) R3 Frame 288 137359 bits
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	P01S14R4C1 JM (Intra) Frame 288 171656 bits


1.3 Position of deblocking filter

Note that it is possible to place the deblocking filter before NDF to enhance the sharpness of the image and improve objective performance. However this tends to introduce more blockiness at low bitrates and was hence not used to generate bitstreams.
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Quantization Offset Matrix Value controls the shift in representation values for each frequency component.


Quantization Scale Matrix Value controls the quantization step size for each frequency component.


Inverse quantized values



