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Summary


The purpose of this experiment is to evaluate the performance of the optional “Advanced INTRA Coding” method adopted by H.263+ for prediction in INTRA coded blocks. A comparison of the methods employed by H.263+ and MPEG4 video VM 5.1 is provided, where rate distortion curves are used to measure the efficiency for each distinct method.


The main differences between the two methods to be compared are the prediction type, DC coefficient quantizer, and VLC table for quantized DC coefficient coding. To isolate the effect of each distinct feature, the following experiments were performed:





Experiment�
Prediction Type�
DC Quantization�
DC Coding�
�
1 (MPEG4)�
Implicit (quantized)�
DC//8�
DC-VLC�
�
2 �
Implicit (quantized)�
DC/2QP�
DC-VLC�
�
3 (8)�
Explicit (quantized)�
DC//8�
DC-VLC�
�
4 (2QP)�
Explicit (quantized)�
DC/2QP�
DC-VLC�
�
5 (H.263+)�
Explicit (reconstructed)�
DC/2QP�
AC-VLC�
�
Experiments 1 to 4 were part of the improved INTRA coding core experiments, document LBC-97-061 (Nice, France February 1997). 


Experiment 1 is essentially how MPEG4 video VM5.1 implements INTRA prediction of quantized DCT coefficients using Graham’s implicit prediction, DC quantizer of 8, and DC and AC VLC tables as defined in VM5.1.


Experiment 5 is how H.263+ implements INTRA prediction of reconstructed DCT coefficients, computing prediction based on the value of neighboring reconstructed and clipped coefficients, and using identical quantizers and VLC tables for both AC and DC coefficients. For details on the method, please refer to the Annex I of H.263+ (draft 12).


The conclusion of this experiment is that the method adopted by H.263+ performs no worse than the other predictors tested. 


In the rate-distortion sense, quantization by 2QP usually performs slightly better than the currently adopted method, but incurs in additional computational cost of performing the prediction of quantized coefficients instead of reconstructed coefficients. 


The H.263+ method performs marginally better than the MPEG4 method for high quantizer values. For low quantizer values, particularly for values less than 8, the current method may require more than 8 bits to represent escape sequences. In these experiments the escape values were clipped to eight bits, causing a degradation of PSNR values. One suggestion for improvement is to adopt 12 bit escape codes whenever advanced INTRA coding is enabled. Extended escape sequences is one of the features supported by Annex T.


Following the experimental results obtained for several sequences are presented and compared. The results obtained without Advanced INTRA coding are also plotted for reference.


Experimental Results
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