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Abstract
This contribution is a verification report of Core Experiment 6.g on number of intra prediction directions. As described in JCTVC-C606, five test cases are verified using all intra conditions, and bit increase in BD-rate compared to the anchor are reported as follows: 

(Test #1) using only 17 instead of 34 modes for 8x8

  0.424% and 0.848% for high efficiency and low complexity conditions respectively.

(Test #2) using only 17 instead of 34 modes for 16x16

  0.239% and 0.394% for high efficiency and low complexity conditions respectively.

(Test #3) using only 17 instead of 34 modes for 32x32

  0.152% and 0.091% for high efficiency and low complexity conditions respectively.

(Test #4) using only 9 instead of 34 modes for 32x32

  0.235% and 0.115% for high efficiency and low complexity conditions respectively.

(Test #5) using only DC prediction mode instead of 3 modes for 64x64

  0.012% and 0.015% for high efficiency and low complexity conditions respectively.

  It is proposed by the contributor that only DC prediction mode instead of 3 modes for intra 64x64 should be supported in the next version of the HEVC test model.

1 Experimental Conditions

1.1 Software

We modified HM-2.0 by limiting the number of intra prediction directions according to Table 1. For test #5, intra prediction mode is not signaled for 64x64 block as there is only DC prediction mode. The software patch used in this CE is attached to this contribution.
Table 1: Performance Tests for different combinations of number of intra prediction directions

	Block

size
	Number of Intra Prediction Directions

	
	Reference
	Test

	
	
	#1
	#2
	#3
	#4
	#5
	
	
	
	
	
	

	4x4
	17
	17
	17
	17
	17
	17
	
	
	
	
	
	

	8x8
	34
	17
	34
	34
	34
	34
	
	
	
	
	
	

	16x16
	34
	34
	17
	34
	34
	34
	
	
	
	
	
	

	32x32
	34
	34
	34
	17
	9
	34
	
	
	
	
	
	

	64x64
	3
	3
	3
	3
	3
	1
	
	
	
	
	
	


1.2 Test Sequences, Bit Rates and Coding Conditions

Test conditions are the intra-only configuration on both High Efficiency and Low Complexity conditions and test sequences as defined in JCTVC-D600[1], using the reference configuration files also provided in [1]. Our tests are conducted on Linux OS with the same CPU/Memory equipped PCs.
2 Test Results

The summary of test results is shown in Table 2, and detailed test results for test #1 to #5 are shown in Table 3-7 respectively.

	Table 2. The summary of the test results

　
	　
	　
	　
	　
	　
	HE
	LC

	　
	4x4
	8x8
	16x16
	32x32
	64x64
	BDrate
	Enc Time
	BDrate
	Enc Time

	Reference
	17
	34
	34
	34
	3
	
	
	
	

	Test#1
	17
	17
	34
	34
	3
	0.424 
	98.46%
	0.848 
	96.41%

	Test#2
	17
	34
	17
	34
	3
	0.239 
	99.01%
	0.394 
	97.33%

	Test#3
	17
	34
	34
	17
	3
	0.152 
	99.29%
	0.091 
	97.71%

	Test#4
	17
	34
	34
	9
	3
	0.235 
	98.68%
	0.115 
	96.45%

	Test#5
	17
	34
	34
	34
	1
	0.012 
	98.32%
	0.015 
	99.03%


Table 3. test #1 results
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Table 4. test #2 results
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Table 5. test #3 results
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Table 6. test #4 results
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Table 7. test #5 results
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3 Analysis
According to the test results, all test patterns except #5 show some bit increase in terms of BD-rate. According to the test #5 result, using only DC prediction mode for 64x64 performs almost the same as reference with 1-2% complexity reduction for encoding.
4 Conclusion

For 64x64 block size, limiting number of intra prediction mode from 3 to 1 does not affect coding performance but gives small encoder complexity reduction. We propose that only DC prediction mode instead of 3 modes for intra 64x64 shall be supported in the next HEVC test model.
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