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1. Introduction

This document reports Nokia’s results on the Motion Compensation Memory Analysis core experiment. Results for three cases are given:

Case 1: 4/3-tap filters for bi-predicted MBs (as proposed by Nokia in JVT-D029 [1])

Case 2: Case 1 combined with 2-tap filters for 8x4, 4x8 and 4x4 blocks (as proposed by Mitsubishi in JVT-D110 [2])

Case 3: Case 1 combined with 4-tap filters for 8x4, 4x8 and 4x4 blocks (as proposed by Sony in JVT-D080 [3], except for the 8x8 blocks)

2. Method description

Case 1 is based on Nokia’s proposal JVT-D029 [1]. The filter taps are slightly modified to guarantee full 16-bit implementation. The taps used for full-pixel, 1/4-pixel, 1/2-pixel and 3/4-pixel positions, respectively are:

[ 0, 8,  0,  0], [-1, 7,  2, 0], [-1,5,5,-1], [0,  2, 7, -1]

That is, the sub-pixel values for bi-predicted blocks are obtained by filtering with either 4-tap or 3-tap filters in two directions. The worst-case complexity of interpolation occurs when 4x4 prediction mode is chosen and motion vector points to one of the five middle sub-pixel positions. In this case he number of multiplications when using 6-tap filter is (9*4+4*4)*6 = 312. That is, interpolation of one 4x4 block requires 9*4 horizontal filter operations and 4*4 vertical filter operations and each filter operation requires 6 multiplications (and 6 loads and 6 additions). For 4-tap filter, the number of multiplications is reduced to (7*4+4*4)*4 = 176. Thus, the complexity reduction compared to the 6-tap filter is 44%. For 8x8 prediction mode the number of multiplications in the worst case is (13*8+8*8)*6 = 1008 when using 6-tap filter. Replacing this with 4-tap filter will reduce the number of multiplications to (11*8+8*8)*4 = 608. Therefore, reduction in complexity of the filter kernel is 40%.

In some systems memory traffic rather than computational complexity is a critical constraint for the decoder. Typically, in such systems a memory block is loaded from external memory into internal memory of the processor and the memory block is subsequently used for motion compensation. The proposed method reduces such memory traffic by up to 40% and 28% for 4x4 and 8x8 blocks, respectively.

3. PSNR results

Test conditions for MC Memory Analysis CE were followed, Inter ABT was used for both HHR sequences. Tables below summarize the Bjontegaard Delta PSNR / Delta Bitrate by the three cases comparing to JM 4.0d. Attached spreadsheets JVT-E083-IPPP.xls and JVT-E083-IBBP.xls contain full RD-curves and exact results for the test.

Case 1: Nokia

	
	
	IBBP
	IPPP

	
	Resolution
	PSNR[dB]
	BR[%]
	PSNR[dB]
	BR[%]

	Foreman
	QCIF
	-0.01
	0.26
	0.00
	0.00

	Container
	QCIF
	-0.05
	1.04
	0.00
	0.00

	Silent
	QCIF
	-0.01
	0.25
	0.00
	0.00

	News
	QCIF
	-0.02
	0.29
	0.00
	0.00

	Paris
	CIF
	-0.01
	0.16
	0.00
	0.00

	Mobile
	CIF
	-0.07
	1.55
	0.00
	0.00

	Tempete
	CIF
	-0.02
	0.42
	0.00
	0.00

	Bus
	HHR
	0.01
	-0.13
	0.00
	0.00

	Canoa
	HHR
	0.00
	0.09
	0.00
	0.00

	Average
	
	-0.02
	0.44
	0.00
	0.00


Case 2: Combined Nokia + Mitsubishi

	
	
	IBBP
	IPPP

	
	Resolution
	PSNR[dB]
	BR[%]
	PSNR[dB]
	BR[%]

	Foreman
	QCIF
	-0.01
	0.26
	0.01
	-0.25

	Container
	QCIF
	-0.08
	1.51
	-0.04
	0.94

	Silent
	QCIF
	0.02
	-0.40
	0.01
	-0.17

	News
	QCIF
	-0.09
	1.57
	-0.04
	0.70

	Paris
	CIF
	-0.07
	1.39
	-0.04
	0.64

	Mobile
	CIF
	-0.15
	3.34
	-0.07
	1.38

	Tempete
	CIF
	-0.09
	2.24
	-0.04
	0.97

	Bus
	HHR
	-0.06
	1.25
	-0.08
	1.48

	Canoa
	HHR
	0.02
	-0.63
	0.04
	-1.19

	Average
	
	-0.06
	1.17
	-0.03
	0.50


Case 3: Combined Nokia + Sony

	
	
	IBBP
	IPPP

	
	Resolution
	PSNR[dB]
	BR[%]
	PSNR[dB]
	BR[%]

	Foreman
	QCIF
	-0.03
	0.62
	-0.02
	0.41

	Container
	QCIF
	-0.10
	1.89
	-0.04
	0.77

	Silent
	QCIF
	-0.04
	0.68
	-0.03
	0.56

	News
	QCIF
	-0.07
	1.14
	-0.05
	0.83

	Paris
	CIF
	-0.05
	0.90
	-0.04
	0.67

	Mobile
	CIF
	-0.10
	2.15
	-0.03
	0.61

	Tempete
	CIF
	-0.04
	0.89
	-0.02
	0.47

	Bus
	HHR
	-0.03
	0.64
	-0.04
	0.77

	Canoa
	HHR
	-0.01
	0.28
	-0.01
	0.28

	Average
	
	-0.05
	1.02
	-0.03
	0.60


4. Conclusions

The compression efficiency of the three cases studied in this document are very close to that of JM’s while providing significant reductions in worst case complexity and memory bandwidth. We ask the group to consider all of these and adopt the case the group finds the best trade-off between compression efficiency and complexity.
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