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Abstract

This contribution is a part of TE12: it presents results of edge based prediction for intra prediction in the TMuC software version 0.7.1. Since several open issues concerning this technique have been identified, it is proposed to further evaluate the edge based prediction technique in the context of a tool/core experiment.
1 Introduction 

The edge based prediction technique for intra prediction was first presented as part of the proposal JCTVC-A114 [1] in Dresden. It was decided in Dresden to include edge based prediction into the TMuC.

2 Edge based prediction as defined in TMuC

If the edge based prediction mode is used, the DC prediction mode can be replaced by an adaptive directional prediction mode depending on the presence of an edge in the neighbouring reconstructed pixels [2].
The edge-based prediction mode consists of two steps: 

· edge detection based on the Sobel operators to determine if an edge is present and if an edge is present, its direction

· extrapolation of the reference pixels along the direction of the detected edge

If an edge intersecting with the block to be predicted is detected, the reference pixels are extrapolated along the direction of the detected edge as showed in Figure 5.
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Figure 5: Computation of the edge based prediction for intra coding
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The prediction of the pixel p(x,y) is: 
3 Results in TMuC 0.7.1

Tested configuration

The tests were performed using the version 0.7.1 of the TMuC software with #define BUGFIX51 1 in the file TypeDef.h. The configuration files defined in [3] and available on the SVN repository were used. The edge based prediction tool was turned on and off by changing the parameter EdgePredictionEnable in the configuration files (reference with EdgePredictionEnable:1, alternative setting with EdgePredictionEnable:0) as required in document JCTVC-B312 [4] that describes the settings for TE12. 
However, the anchor results are different from the anchor results provided by the group for the low complexity settings because of the use of the bug fix 51. This bug is related to edge based prediction in the version 0.7 of the software and has the effect of turning off edge based prediction for the low complexity case. Therefore, in order to show the results of edge based prediction for the low complexity configuration, it was necessary to rerun the anchor with the bug fix. The bug fix 51 does not have any influence on the high efficiency anchors. 
TE12 results

A summary of the results is provided in the tables below. For full results, please refer to the attached excel sheet JCTVC-C216-TE12-EdgeBasedPrediction-Panasonic.xls.
	 
	Intra
	Intra LoCo

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0,1 
	-0,2 
	-0,3 
	-0,1 
	-0,4 
	-0,5 

	Class B
	-0,2 
	-0,4 
	-0,4 
	-0,3 
	-0,4 
	-0,4 

	Class C
	-0,2 
	-0,6 
	-0,5 
	-0,1 
	-0,5 
	-0,5 

	Class D
	-0,2 
	-0,4 
	-0,4 
	-0,2 
	-0,2 
	-0,3 

	Class E
	0,1 
	-0,5 
	-0,3 
	0,2 
	-0,4 
	-0,2 

	All
	-0,1 
	-0,4 
	-0,4 
	-0,1 
	-0,4 
	-0,4 


Table 1: summary of results for the intra only configuration

	 
	 
	Random access
	 
	 
	Random access LoCo
	 

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	0,1 
	-0,6 
	-0,5 
	0,1 
	-0,4 
	-0,4 

	Class B
	-0,1 
	-0,4 
	-0,6 
	-0,1 
	-0,3 
	-0,2 

	Class C
	-0,1 
	-0,5 
	-0,3 
	0,0 
	-0,2 
	-0,2 

	Class D
	-0,2 
	-0,2 
	-0,3 
	0,0 
	-0,1 
	-0,3 

	Class E
	 
	 
	 
	 
	 
	 

	All
	-0,1 
	-0,4 
	-0,4 
	0,0 
	-0,2 
	-0,2 


Table 2: summary of results for the random access configuration
	 
	Low delay
	Low delay LoCo

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0,0 
	0,1 
	-0,2 
	0,0 
	0,0 
	0,1 

	Class C
	0,0 
	-0,3 
	0,1 
	0,1 
	0,0 
	-0,2 

	Class D
	-0,1 
	-0,2 
	0,6 
	-0,1 
	0,0 
	-0,2 

	Class E
	0,1 
	0,7 
	0,0 
	-0,1 
	0,4 
	-0,1 

	All
	0,0 
	0,0 
	0,1 
	0,0 
	0,1 
	-0,1 


Table 3: summary of results for the low delay configuration
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Additional results

In the configuration proposed for the TE12 experiments (results given above), a common reference where all the TMuC integrated tools are turned on is used and individual tools are turned off for comparison. Another possibility consists in turning all the tools off in the reference and turn only one tool on for comparison. The additional results below follow this second configuration, i.e. most of the intra tools are turned off in the reference. In order to be as close as possible from the intra coding of H.264/AVC, the following choices have been made:
· The tools CIP, ROT and AIS are turned off;

· The tools MDDT and adaptive scan for intra residuals are turned off, therefore using the remaining transforms and the zigzag scan for residual encoding;

· A maximum of 9 intra prediction modes are allowed for all block sizes.

The results were obtained with the TMuC software version 0.7.1 with #define BUGFIX51 1 in the file TypeDef.h. The software was modified in the following way:

· The arrays g_aucIntraModeNumAng and g_aucIntraModeBitsAng in the file TComRom.cpp were modified to use only 9 intra prediction directions for all block sizes.

· #define QC_MDDT 0 and #define DISABLE_ROT_LUMA_4x4_8x8 1 in the file TypeDef.h.
The configuration files defined in [3] and available on the SVN repository were used with the following modifications:
· CIP : 0

· ROT : 0

· AIS : 0

The edge based prediction tool was turned on and off by changing the parameter EdgePredictionEnable in the configuration files (reference with EdgePredictionEnable:0, alternative setting with EdgePredictionEnable:1).
Only two seconds of each sequence were encoded.

The graphs below give the results for the intra configuration (a positive value means a gain in coding efficiency).
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Although the results using the test configuration proposed by TE12 do not show any significant improvement from the edge based prediction technique, the last results show the potential of the technique for other test configurations. Moreover, other proposals based on the same idea, such as in [5], have showed potential for edge based prediction schemes in the KTA and TMuC softwares.

The current implementation of edge based prediction suffers a lack of harmonization with other existing TMuC intra coding tools, such as AIS, MDDT, adaptive scan for intra residual or ROT (see [2]). Such harmonization should be investigated and could contribute to improving the coding gain of edge based prediction.
4 Conclusion

The edge based prediction technique was first proposed in Dresden as part of the proposal JCTVC- A114 [1] and was introduced in the TMuC [2]. The current implementation of edge based prediction in the current TMuC software using the test configuration proposed by TE12 [4] do not show any gain.

However, an average gain of 1,8% (with maximum gain of 4,8%) have been reported using a different test configuration. Furthermore, the current implementation of edge based prediction lacks harmonization with other intra coding tools implemented in TMuC. Thus, even more gain can be expected, if better harmonization is provided.
Therefore, it is proposed to further study edge based prediction like techniques in the context of a tool/core experiment. 
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