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1. Introduction

The mandate of this Ad-Hoc Group is to review the proposals in the test model, encoder optimization category. JM-REMD (JM Reference Encoding Method Development) AHG has been continuing activity improving the result of rate control from Klagenfurt meeting as well as looking for efficient motion estimation & rate control algorithm. Currently following 6 contributions, excluding this report, are listed in the Awaji document registration list. Three of the contributions belong to motion estimation category and the other three belong to rate control category. 

Table 1. Contributions in the Encoder Optimization Category at Awaji meeting

	Doc. No.
	Author(s)
	Title

	JVT-F Awaji Meeting

	JVT-F010
	
	AHG report : Reference encoding method development

	JVT-F011
	Xiang Li et. al.
	Fast integer pixel motion estimation

	JVT-F017
	Zhibo Chen et. al
	Fast integer pel and fractional pel ME for JVT

	JVT-F019
	Zhengguo Li et. al.
	Adaptive rate control for JVT

	JVT-F031
	Gang Li
	Verification of results for adaptive rate control for JVT

	JVT-F079
	Lee et. al.
	Cross check result of JVT-F017

	JVT-F086 
	Siwei Ma et. al.
	Proposed draft description of rate control on JVT standard


2. Motion Estimation Contributions

While JVT-F017 is the fast motion estimation algorithm on both integer and fractional pel algorithm, JVT-F011 is the one on integer pel search only. Comparison of both proposals is summarized in Table 2. JVT-F011 reported that it achieved the reduction of total encoding time to less than 20% of the original encoding time in terms of speed-up ratio, which is impossible on the basis of the analysis of the computational percentage of motion estimation relative to the total encoding time (70%). And the quantization parameter used in the simulation ranges from 16 to 28 which appears to be too small. Authors of JVT-F011 stated that the test result presented in the contribution contains incorrect values, and that the contribution will not be presented at the meeting. Consequently it appears that JVT-F011 is out of consideration as a proposal at this meeting.

JVT-F017 includes test results on HD sequences (Jet, Harbor), high motion sequences (Bus, Stephan) and interlaced sequences (Stephan) as well as the sequences defined in VCEG-N81. Test results with B-frames are also presented in the contribution. It is reported that speed-up by integer pel motion estimation algorithm achieved 90% reduction of the integer pel search time while the speed-up by fractional pel algorithm achieved more than 30% reduction of the fractional pel search time. It also reported that PSNR drop is less than 0.1 dB in any case. The greatest PSNR drop is in Foreman sequence (QCIF, 10fps) which is 0.1 dB. Even 0.2 dB increase in PSNR value was reported for Stephan sequence (CIF, 10fps, B-frames were used). Rate control feature was used for HD sequences to produce bitstream with bitrate of 12 Mbps and the search range was set to 48 for these sequences. PSNR drop is 0.02 dB for Jet sequence which contains highest motion in HD sequences defined in ISO/IEC JTC1/SC29/WG11 MPEG02/ W5125. Refer to JVT-F017.xls for detailed description of the test results.

China National Body Comments (Subject 2 of JVT-F087) requests to include the fast motion estimation algorithm to speed up the reference software.

Table 2. Comparison of proposal in Motion Estimation category

	
	JVT-F011
	JVT-F017

	JM version
	JM 4.0
	JM 5.0

	Reference SW
	Not present
	Uploaded late

	Coverage
	Integer pel
	Integer & Fractional Pel 

	Test Sets
	Refer to JVT-F011
	VCEG-N81 & more

HD sequences (2)

High motion seq. (2)

Interlaced seq. (1)

	Speed Up (CAVLC)
	1 Ref. F.
	2.47
	1.88 (46.81 %)

	
	5 Ref. F.
	5.97
	3.36 (70.26 %)

	Performance Loss

(1 Ref. Frames)
	BD-BRS
	0.45 [%] 
	0.8 [%]

	
	BD-SNR
	-0.027 [dB]
	-0.031 [dB]

	Performance Loss

(5 Ref. Frames)
	BD-BRS
	0.64 [%]
	0.65 [%]

	
	BD-SNR
	-0.039 [dB]
	-0.037 [dB]

	Cross Verification
	None
	JVT-F079
Reports better result than JVT-F017 (10~20%)

	IPR Statement
	Not present
	2.2.1

	Comment
	Source code absent

Test results contain incorrect values.

Authors will not present the contribution.
	S/W verification is required.

	Current Status
	JVT-F011 is out of consideration at this meeting.


3. Rate Control Contributions

JVT-E069 was requested to prove its performance and feasibility of implementation through the AHG activity at Geneva meeting. According to the AHG activity performance of JVT-E069 was verified. JVT-F086 was proposed as the proposed text of JVT-E069, while the JVT-F019 is a new proposal for the rate control. JVT-E069 shows average of 0.13 dB improved PSNR performance relative to constant QP cases. PSNR improvement is up to about1.2 dB at silent sequence (IPP case). Software for JVT-E069 was uploaded at Geneva meeting and is based on JM 3.9. And it was stated that the implementation version on JM 5.0 have been used by AHG-CE for AHG activity.

JVT-E019 reported the PSNR performance to be 0.25 dB superior to constant QP case at some test sequences defined in JVT-F019. JVT-F019 also reported test results both on CBR and VBR cases. Reference software was uploaded late. 

Table 3. Comparison of proposals in Rate Control category

	
	JVT-F019
	JVT-F086

	JM version
	JM 5.0
	JM 5.0

	Reference SW
	Uploaded late
	Refer to AHG-CE activity

	Algorithm
	-
	Parameter tuning 

(JVT-D30, JVT-E069)

	Test Sets
	News, Foreman, Weather, Children, Container, Coastguard & Carphone
	VCEG-N81

	Cross Verification
	JVT-E031
	AHG activity

(REMD & CE)

	IPR Statement
	2.2.1
	2.2.1

	Comment
	S/W verification is required
	Refer to the decision of Geneva meeting.

	Current Status
	


4. Comments & AHG opinion

At the Geneva meeting, we reached the consensus that the priority of current activity of AHG : reference encoding method development is definitely below the other process considering the schedule of standardization process. On the basis of the principle, we strongly recommend that all the decisions for these proposals should be made on the condition that it does not harm the progress of other standardization process. 

Meanwhile, JVT-F021 and JVT-F087 request that request to produce a text for the test model to help the development of reference encoding method. Revised AHG report may be uploaded after finalizing the experts’ opinion.
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