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Abstract
In this CE report test results for candidate selection, motion compensation are reported. Twenty associations have been registered in CE3 and eleven proposed tools have been evaluated on the common condition with cross-verification after all.  Detailed results will be reported by proponents.

1 Introduction
The description of core experiment (CE) 3 on motion compensation [1] was made in previous Torino meeting. There are eleven tools in CE3 description.  The goal of this Core Experiment (CE) is to further investigate following aspects of motion compensation in HM:
· Simplification of interpolation MC and reduction of reference frame memory access bandwidth;
· Improve the trade-off between coding performance and complexity by MC optimization;
· Study complexity in terms for computations number and memory band-width with actual hit-ratio measurement ;
· Study possible reduction of the worst case of memory band-width;
· Study accuracy of MV resolution for HM. 
Tested solutions for motion compensation techniques will be evaluated according to BD-rate gain, developed for this CE complexity measurement and subjective picture quality. 
2 Document lists
2.1 Coding efficiency improvement

2.1.1 Fixed length filter
	Tool 1
	JCTVC-G775
	CE3: 7Q6H taps interpolation filters test by Samsung

	
	JCTVC-G695
	CE3: Cross-check report for Samsung’s interpolation filter 6H+7Q (JCTVC-G775)

	Tool 2
	JCTVC-G427
	CE3: Non-uniform tap length filtering (tool 2)

	
	JCTVC-G393
	CE3: Cross check for Toshiba's proposal JCTVC-G427 (tool 2)

	Tool 3
	JCTVC-G778
	CE3: 7 taps interpolation filters for quarter pel position MC from Samsung and Motorola Mobility

	
	JCTVC-G636
	CE3: Cross-Verification of Samsung/Motorola’s interpolation filter variant A

	
	JCTVC-G059
	CE3: Cross-Verification of Samsung/Motorola’s interpolation filter variant B (JCTVC-Gxxx)

	Tool 3
	JCTVC-G696
	CE3: Fixed interpolation filter tests by Motorola Mobility

	
	JCTVC-G820
	CE3: Cross-check for Motorola Mobility proposals on interpolation MC by Samsung.

	Tool 4
	JCTVC-G697
	CE3: Joint sub-pixel interpolation filter tests for bi-predicted motion compensation by Motorola Mobility

	
	JCTVC-G820
	CE3: Cross-check for Motorola Mobility proposals on interpolation MC by Samsung.

	Tool 6
	JCTVC-G058
	CE3: Interpolation using different-length horizontal and vertical filters

	
	JCTVC-G821
	CE3: Cross-check for eBrisk proposals on fixed (JCTVC-G058) and adaptive (JCTVC-G063) interpolation filter by Samsung

	Non-CE
	JCTVC-G698
	On Chroma interpolation filter

	
	JCTVC-G824
	Non CE3: Cross-check for Motorola Mobility proposals on Chroma interpolation filter by Samsung

	Non-CE
	JCTVC-G699
	Motion vector scaling for non-uniform interpolation offset

	
	JCTVC-G825
	Cross-check for Motorola Mobility proposals on MV scaling by Samsung

	Non-CE
	JCTVC-G062
	non-CE3: 7-tap quarter-pel luma interpolation filter with accurate phase shift


2.1.2 Adaptive interpolation filter

	Tool 5
	JCTVC-G258
	CE3: LCU-based adaptive interpolation filter

	
	JCTVC-G379
	CE3:Cross-check report of LCU-based adaptive interpolation filter (JCTVC-G258)

	Non-CE
	JCTVC-G259
	Non-CE3:Modifications of LCU-based adaptive interpolation filter

	
	JCTVC-G347
	Cross-check report of NTT's interpolation filter approach (JCTVC-G259)

	Tool 6
	JCTVC-G057
	CE3: An Adaptive Interpolation Filtering Technique

	
	JCTVC-G395
	CE3: Cross check for eBrisk's proposal JCTVC-G057 (tool 6)

	Tool 6
	JCTVC-G063
	CE3: Adaptive interpolation using different-length horizontal and vertical filters

	
	JCTVC-G821
	CE3: Cross-check for eBrisk proposals on interpolation MC by Samsung.


2.1.3 Adaptive resolution

	Tool 9
	JCTVC-G535
	CE3: Experimental Result on Tool 9 (Picture Adaptive 1/8-pel Motion Compensation Method)

	
	JCTVC-G137
	CE3 : Cross-check of Panasonic’s Picture Adaptive 1/8-pel Motion Compensation : Test2b (F472)

	
	JCTVC-G672
	CE3: Crosscheck for Panasonic's Picture Adaptive 1/8 MC in JCTVC-G535

	Tool 10
	JCTVC-G277
	CE3: Progressive Motion Vector Resolution

	
	JCTVC-G178
	CE3: Cross-check report for Tool 10 on Progressive MV Resolution

	
	JCTVC-G189
	CE3: Cross-verification result of Tool 10

	
	JCTVC-G534
	CE3: Cross-check report of Tool 10 (Progressive MV resolution) by Panasonic

	Tool 11
	JCTVC-G727
	CE3: Adaptive resolution on motion vector difference

	
	JCTVC-G342
	CE3: Cross-verification of Qualcomm’s adaptive motion vector resolution (JCTVC-G727) by Intel

	
	JCTVC-G671
	CE3: Crosscheck for Qualcomm's Adaptive MVD Resolution in JCTVC-G727

	Non-CE
	JCTVC-G600
	Non-CE3: Adaptive Motion Vector Resolution based on the PU Size


2.2 Memory bandwidth reduction

	Tool 7
	JCTVC-G390
	CE3: MC boundary filter (tool 7)

	
	JCTVC-G428
	CE3: Cross-check report for Sony's tool 7 (JCTVC-G390)

	Tool 8
	JCTVC-G391
	CE3: Tap length reduction for small block (tool 8)

	
	JCTVC-G250
	CE3: Cross-check of JCTVC-G391 on MC memory band-width reduction (tool8) from Sony

	Tool 1
	JCTVC-G780
	CE3: The worst case memory band-width reduction by 2D->1D interpolation replacement (from Samsung).

	
	JCTVC-G394
	CE3: Cross check for Samsung's proposal (tool 1)

	No-CE
	JCTVC-G392
	Non-CE3: Report on a restriction for small block

	
	JCTVC-G429
	Non-CE3: Cross-check report of Sony proposal on restriction for small block (JCTVC-G392)

	Non-CE
	JCTVC-G770
	Non-CE3: A restriction of motion vector for small block size

	
	JCTVC-G898
	Non-CE3: Cross check for Toshiba's proposal (JCTVC-G770)

	
	JCTVC-G931
	Non CE3: Cross-check for memory band-width reduction from Toshiba (G-770) by Samsung


2.3 Related topics

	JCTVC-G131
	PU-size dependent motion compensation filtering order

	JCTVC-G884
	Verification of JCTVC-G131 on interpolation filter order

	JCTVC-G736
	On luma/chroma interpolation precision

	JCTVC-G693
	Cross-check of Qualcomm's proposal on interpolation precision (G736)

	JCTVC-G307
	Bi-prediction restriction in small PU

	JCTVC-G289
	Cross-verification of Sharp’s proposal JCTVC-G307 on Bi-prediction restriction in small PUs

	JCTVC-G415
	MC Complexity Reduction for Bi-prediction

	JCTVC-G874
	Cross-check MC Complexity Reduction for Bi-prediction (JCTVC-G415) from ETRI

	JCTVC-G438
	On complexity reduction of bi-prediction for identical motion

	JCTVC-G095
	Virtual motion compensation memory bandwidth verifier (VMBV)


3 Summary results
See attached Excel sheet.
4 Conclusions
In CE3, eleven proposed tools and several related non-CE tools have been tested and their performances have been verified.  The following comments have been concluded at this moment.
1) Regarding coding efficiency on common condition, the best performance is tool 4 (G697).  On the condition with low delay P, adaptive resolution tools, tool 9 (G535), 10 (G277) and 11 (G727) are better performance.
2) Tool 1 (G775) and tool 3 (G698) 6H7Q filters have some potentialities of reduction of complexity and 8H7Q filters (G778, G427 and G062) have some potentialities of coding efficiency improvement.  Horizontal 8H7Q and vertical 6H7Q (G058) achieves a balanced result
3) AIF, tool 5 (G258) and tool 6 (G057, G063) can improve the subjective quality when SAO is off.
4) Regarding reduction of memory bandwidth, tool 7 (G390) shows better reduction values. Non-CE contributions, G329 and G770 are non-normative technologies. Tool 1 (G780) is a normative technology currently; however it seems to be possible to change to a normative method potentially.
5) Fast MV prediction technologies of adaptive resolution, tool 10 (G277) and 11 (G727) have some benefits. 
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