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Abstract
This contribution reports the simulation results and cross verification of a subset Tool Experiment 6.a as described in JCTVC-B306.  This contribution documents the findings based on the study and simulation conducted using the software provided by Huawei and Microsoft. 
1 Line based intra prediction (Huawei & Hisilicon)

1.1 Observations

The following are the observations on the software provided by Huawei.  The software was successfully compile in both linux and windows environment.  On a limited set of class D, 49 frames, low complexity intra only coding, the same output as the TMuC 0.7 was obtained when the -0 LIP flag was set in the parameters.  With the -1 LIP flag set in the parameters, the software was able to encode and decode without mismatch.  
The high efficiency coding configuration was also checked but the results were wrong as the parameter sym != 0 was not fully supported.  This was confirmed by Huawei.
Analysis of the algorithm show that additional prediction modes searched were added to the intra prediction where line based and rectangular block sizes of 16x1, 1x16, 2x8 and 8x2 was tested.  It was also noted that the sample prediction creation method used was different from the unified intra prediction method found in TMuC 0.7.
It should be noted that the source code modification were made without adding macros to revert the changes easily.
1.2 Results
The summary results for the Huawei proposal for the low complexity intra only coding conditions are shown in Table 1 and Figure 1 below.  An overall average gain of approximately 1% in BD-rate was obtained.  The full data is available in the excel sheets attached to this contribution.
Comparing to the data provided by Huawei, we obtain matching data in most test points but not all.  For the test points which differ, the difference was found to be small.  This may be attributed to the difference in the operating systems used in the simulation environment.

The encoding and decoding time were also recorded.  The data obtained here show a slight increase in encoding and decoding time.  This is consistent with the expectation for the changes that were introduced.  
Table 1: Results of line base intra prediction
	 
	Intra LoCo

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

	Class A
	-0.4 
	-0.1 
	-0.4 

	Class B
	-0.6 
	0.3 
	-0.2 

	Class C
	-1.3 
	0.0 
	-0.3 

	Class D
	-1.3 
	-0.3 
	-0.4 

	Class E
	-0.9 
	-1.0 
	-0.9 

	All
	-0.9 
	-0.2 
	-0.4 

	Enc Time[%]
	106%

	Dec Time[%]
	102%
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Figure 1: Plot showing BD-Rate gains (-ve BD-rate) for the line-based intra prediction
2 JCTVC-A118 (Microsoft)

2.1 Observations

The software provided was compiled successfully in the Windows environment.  However, it did not compile in the linux environment and therefore full simulations were not done.  Further analysis of the package revealed that 

1) one of the files TComLIC.H should be renamed TComLIC.h, 
2) the following line “$(OBJ_DIR)/TComLIC.c \” has to be added to build/linux/lib/TLibCommon/makefile 
before it could be compiled.  However due to the slight delay, available resources were allocated to other tasks and the simulation was deferred.  Simulations are still being carried out.  Thus far we have confirmed that on a limited set of class D, 49 frames, intra only coding, the same output as the TMuC 0.7 was obtained when the LIC : 0 flag was set in the configuration file for high efficiency and low complexity cases.  It was also confirmed that the simulation results for class C and class D produced the very similar results as what was presented by Microsoft.  For the test points which differ, the difference was found to be small.  This may be attributed to the difference in the operating systems used in the simulation environment.

In this proposal, 1x4, 4x1, 1x8, 8x1, 1x16 and 16x1 block structures were used.  It was also found that the prediction sample creation method comprises of 3 parts: template matching, local training and filter selection.
2.2 Results
The summary results for the Microsoft proposal for the high efficiency and low complexity intra only coding conditions are shown in Table 2 below.  An overall average gain of approximately 2.1 to 3.3% in BD-rate was obtained for class C and class D.  Other results are still pending.
Table 2: Results of line base intra prediction

	 
	Intra
	Intra LoCo

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

	Class A
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	-2.7 
	-1.1 
	-1.3 
	-3.3 
	-1.1 
	-1.2 

	Class D
	-2.1 
	-0.9 
	-0.9 
	-2.7 
	-0.8 
	-0.8 

	Class E
	
	
	
	
	
	

	All
	
	
	
	
	
	

	Enc Time[%]
	
	

	Dec Time[%]
	
	


Comments
There are two basic elements that are being proposed in this tool experiments.  The first is the line based or rectangular prediction units and the second being the different methods for prediction sample creation.
These should be studied separately and if feasible the same method of sample creation as the unified intra prediction be used in future experiments.
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