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Abstract

This document is a cross-check report of JCTVC-E358 of Motorola Mobility's proposal of luma interpolation according to the conditions specified in CE3. The RD results were found to match exactly and the encoding/decoding times were close to results reported by the proponent.
1 Description

Motorola Mobility's JCTVC-E358 proposes a 7-tap FIR filter with 6-bit coefficients for the quarter-sample interpolation. The coefficients are as follows:

[-1,  3,   -9,  57,   18, -6,   2]/64
The proposed filter was implemented using multiply-add operations .
The interpolation filter for the half-sample positions was the same as the anchor.
2 Verification
- The source code provided by Motorola Mobility was studied and compiled on Windows and Linux. Tests were conducted according to the CE3 conditions[1,3] on Linux.
- RD Performance matched exactly with the proponent's results. The table below summarizes the BD performance[4] observed during the cross-check. 

	 
	 
	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
	0.00 
	-0.07 
	-0.17 
	-0.30 
	-0.16 
	-0.17 

	Class B
	-0.09 
	-0.04 
	0.01 
	-0.26 
	-0.04 
	0.00 

	Class C
	0.13 
	0.12 
	0.11 
	0.52 
	0.11 
	0.13 

	Class D
	0.32 
	0.33 
	0.44 
	1.32 
	0.34 
	0.38 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.08 
	0.08 
	0.10 
	0.29 
	0.06 
	0.08 

	Enc Time[%]
	100%
	99%

	Dec Time[%]
	104%
	102%

	
	
	
	
	
	
	

	 
	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
	-0.22 
	-0.12 
	-0.12 
	-0.89 
	-0.05 
	0.22 

	Class C
	0.09 
	0.26 
	0.15 
	0.23 
	0.09 
	0.07 

	Class D
	0.15 
	0.38 
	0.24 
	0.80 
	0.52 
	0.55 

	Class E
	-0.38 
	-0.69 
	0.58 
	-1.26 
	-0.51 
	-0.03 

	All
	-0.08 
	-0.01 
	0.17 
	-0.26 
	0.04 
	0.22 

	Enc Time[%]
	99%
	98%

	Dec Time[%]
	100%
	101%


In RA, there is a BDBR performance loss of approximately (0.1+0.3)/2 = 0.2% and in LD there is a BDBR performance improvement of about (-0.1-0.3)/2 = -0.2%.

3 Complexity
The difference between the observed encoding/decoding times and the reported encoding/decoding times in the proposal is within noise level of our test cluster. Also, the anchor filter is implemented using shift-add and the proposed filter is implemented using multiply-add operations, which makes an accurate comparison of encoding/decoding times difficult.
4 Conclusions
- The RD performance is almost the same as the anchor (0.2-0.2)/2 ~ 0.0%. 
- In principle, the worst-case complexity of the proposed scheme is lower than that of the anchor because the proposal uses 1-tap lesser than the anchor quarter-sample filter. 
- The worst-case memory bandwidth is the same as that of the anchor because the half-sample filter still has to fetch 8 samples.
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