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1 Introduction

The JVT met with MPEG to discuss complexity analysis and decided to establish an AHG on complexity analysis with co-chairs Jan Bormans and Mike Horowitz using one reflector for both WG11 and JVT.  This report covers H.26L complexity reduction work adopted in and performed since the JVT meeting in Fairfax, Virginia in May of this year. The report is organized into 3 sections.  Section 2 contains a summary of contributions related to H.26L complexity minimization adopted at the Fairfax meeting.  Section 3 contains a summary of complexity related activities occurring since Fairfax including an announcement of complexity related contributions registered for the Klagenfurt meeting.

2 Summary of Complexity Related Contributions Adopted in Fairfax

Three contributions related to H.26L complexity were adopted at the Fairfax meeting. This section contains a brief summary of each.

2.1 Complexity Reduction and Analysis for Deblocking Filter [JVT-C094]

This contribution proposed 3 modifications to the JM 1.9 deblocking filter.  The modifications were reported to yield on average a 23% faster implementation for media processors while providing equivalent or better subjective quality.  Complexity analysis was performed for both the simplified and original filters and subjective test results were presented.  It was reported that the estimated 48 cycle worst-case execution path was cut to 20 cycles. A demo using Foreman yielded slight preference for the proposed method.  Tempête was deemed difficult to judge.  Modification 1 (removal of recursiveness in “default” filter) and modification 3 (simplified switching for Bs=4, which is for an I-macroblock boundary) were accepted.

2.2 Bounding the complexity of arithmetic decoding [JVT-C038]

This proposal analyzed the worst-case complexity of arithmetic decoding and concluded that the worst-case complexity can be 40-50 times higher than the average complexity. A modification of the arithmetic coding core was proposed to reduce the worst-case complexity.  The proposal was accepted subject to cross verification and CABAC not being in the Baseline Profile.

2.3 Fast Arithmetic Coding for CABAC [JVT-C061]

This contribution contained a proposal for a new arithmetic coding core engine to speed up the arithmetic coding and decoding processes. Compared to the arithmetic coder in WD2 the proposed arithmetic coder reportedly leads to only minor increases of the bit rate, on average about 0.5%, while a speed-up of approximately 24% of the CABAC decoder (for bit parsing, context modeling and symbol decoding) and of approximately 5% of the total decoding time was reported.  This proposal was accepted. Cross verification was encouraged. 

3 Complexity Related Activities Since Fairfax

This section contains a summary of complexity reduction activities and communications that have taken place since the Fairfax meeting in May.  The section is divided into three subsections, one summarizing the activity of this AHG, a second summarizing complexity related reflector activity since Fairfax and the last highlighting complexity related contributions registered for the Klagenfurt meeting.

3.1 AVC Complexity Study
With respect to the Complexity Analysis of AVC/JVT Codec Reference Software, the main effort during the past period was on the memory centric tool-by-tool complexity analysis of the AVC codec JM 2.1 (M8547). This study continues the work of the Jeju and Fairfax contributions M8028 and M8378 with the same focus on data storage and transfer costs (since these are the dominant factors in visual multimedia systems). 

The main differences with respect to the previous work are:

· The use of a tool-by-tool exploration approach for proper AVC complexity analysis and as a basis for its profiles and levels definition.

· The use of JM 2.1 (instead of JM 1.1 and JM 1.7) as reference software.

· The use of both QCIF and CIF test sequences  (previously only CIF was considered). 

A tool-by-tool analysis is presented for PSNR, bit-rate, access frequency and peak memory usage. The effect of the different tools on INTRA coding is also addressed. The memory complexity measurement is completed with speed performance figures. Simulation results are provided showing that the proper use of AVC tools allows for the same performances of the most complex configuration (“everything on”) at the expense of an acceptable complexity increase vs. the simple one. 
3.1 Reflector Activity

There was surprisingly little communication on the complexity minimization AHG reflector: 

owner-jvt-complexity-list@imec.be.

One private communication to one of the authors for information regarding decoder complexity was made.  In response, a referral was made to JVT-C152 which satisfied the request.

3.2 Contributions Registered for Klagenfurt

Judging by title alone the authors have assembled a list to highlight contributions that may have relevance to the complexity reduction effort.  To ensure that a relevant contribution is listed in this report in the future, please email a notification to the authors.

JVT-D016     Prop.      [Song+]        
Complexity Reduction of Adaptive Motion Interp. filter

JVT-D025     Prop.      [Karczewicz+] 
Analysis and Simplification of Intra Prediction

JVT-D026     Prop.      [Zhou]        

Intra Prediction with Simplified Prediction Modes

JVT-D034     Prop.      [Au]           

Complexity reduction for CAVLC

JVT-D037     Prop.      [Joch]         

Loop Filter Simplification and Improvement

JVT-D051     Prop.      [Suzuki+]      
Simplification of adaptive MV coding for very low bitrate

JVT-D064     Prop.      [Wenger+]        
Reasonable Limits

JVT-D069     Prop.      [Chen+]          
Algorithm for fast fractional pixel motion search

JVT-D080     Prop.      [Sato+]          
Adaptive MC Interpolation for Complexity Reduction

JVT-D088     Info.      [Tabatabai+]     
Verif. for JVT-C038 (Arith coding complexity bound)

JVT-D110     Prop.      [Sekiguchi+]     
Block-Adaptive Motion Comp. for complexity Reduction

JVT-D114     Info.      [Bossen]         
Add. Results JVT-C038 (Arith coding complexity bound)
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