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Foreword 

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the 
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the 
development of International Standards through technical committees established by the respective organization to deal with 
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other 
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In 
the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3. 

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by 
the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires 
approval by at least 75 % of the national bodies casting a vote. 

In exceptional circumstances, the joint technical committee may propose the publication of a Technical Report of one of the 
following types: 

— type 1, when the required support cannot be obtained for the publication of an International Standard, despite repeated 
efforts; 

— type 2, when the subject is still under technical development or where for any other reason there is the future but not 
immediate possibility of an agreement on an International Standard; 

— type 3, when the joint technical committee has collected data of a different kind from that which is normally published as 
an International Standard (“state of the art”, for example). 

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether they can be 
transformed into International Standards. Technical Reports of type 3 do not necessarily have to be reviewed until the data they 
provide are considered to be no longer valid or useful. 

Attention is drawn to the possibility that some of the elements of this Technical Report may be the subject of patent rights. ISO 
and IEC shall not be held responsible for identifying any or all such patent rights. 

ISO/IEC TR 14496-7, which is a Technical Report of type 3, was prepared by Joint Technical Committee ISO/IEC JTC 1, 
Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.  

ISO/IEC 14496 consists of the following parts, under the general title Information technology — Coding of audio-visual 
objects: 

— Part 1: Systems 

— Part 2: Visual 

— Part 3: Audio 

— Part 4: Conformance testing 

— Part 5: Reference software 

— Part 6: Delivery Multimedia Integration Framework (DMIF) 

— Part 7: Optimized reference software for coding of audio-visual objects 

— Part 8: Carriage of MPEG-4 contents over IP networks 
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Introduction 

This part of ISO/IEC 14496 was developed in response to the growing need for optimized reference software that provides 
both improved visual quality and faster execution while compliance is preserved. The goal is to provide non-normative tools 
that are essential for implementations of the normative parts of the ISO/IEC 14496 specifications. For example, Part 5 of the 
ISO/IEC 14496 specifications uses a full search motion estimation which is theoretical optimum in coding efficiency but 
impractical for commercial implementation. In the past, the industry needs to create its own encoding tools for its target 
products. In this part, we provide a well-tested set of encoding tools that can enhance the performance but should not be 
standardized. The following recommended tools would be up to the individual organization to decide if it wishes to adopt or 
adapt these tools for its specific needs. This part provides significant reduction in the time-to-market and provides a reference 
benchmark for commercial ISO/IEC 14496 compliant products. 
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Information technology — Coding of audio-visual objects —  

Part 7: 
Optimized reference software for coding of audio-visual objects  

1 Scope 
This part of ISO/IEC 14496 specifies the encoding tools that both enhance the execution and quality for the coding of visual 
objects as defined in the ISO/IEC 14496-2. The tool set is not limited to visual objects but at this point all the recommended 
tools are visual encoding tools. There are three tools that have been described in this Technical Report. 
 

z Fast Motion Estimation 
z Fast Global Motion Estimation 
z Fast and Robust Sprite Generation 
 

These tools have been demonstrated as robust tools with source codes for both MoMusys and Microsoft implementations. In 
the current implementations, there is single software that includes all tools existed in the ISO/IEC 14496-2. This is obvious 
inefficient in terms of code size and execution speed. To address this issue, there is on-going efforts lead by National Chiao 
Tung University  to enable compilation switches so that only selected tools as defined by the profiles and levels are included. 
Such level of optimization is still performed at high level programming language. This particular effort will appear in the 
future amendment of this Technical Report. The platform specific optimization is currently not addressed by this part. 

 

2 Fast Motion Estimation 

2.1  Introduction to Motion Adaptive Fast Motion Estimation 

The optimization of fast motion estimation is essentially a multi-dimensional problem.  The key dimensions concerned in this 
problem are:  Rate, Quality (PSNR), Speed-up (or Computational Gain), Algorithmic Complexity, Memory Size and Memory 
Bandwidth (see Figure 1).  There always exists a trade-off among all these five key dimensions. Therefore, it is highly 
desirable to have an adaptive fast motion estimation core algorithm with scalable structure, which can be adaptively optimized 
with respect to all or selected aspects for various coding environment and requirements.  Since the rate control is used to fix the 
bit-rate, the optimization problem is reduced by one dimension to four dimensions.   
 
Motion Vector Field Adaptive Search Technique (MVFAST) [1] is a generic algorithm of the family of motion-adaptive 
fast search techniques, originally proposed by Kai-Kuang Ma and Prabhudev Irappa Hosur from Nanyang Technological 
University (NTU), Singapore. The MVFAST offers high performance both in quality and speed and does not require memory 
to store the searched points and motion vectors. The MVFAST has been adopted by MPEG-4 Part 7 in the Noordwijkerhout 
MPEG meeting (March 2000) as the core technology for fast motion estimation. 
 
A derivative of MVFAST, called Predictive MVFAST (PMVFAST) [2], is considered as an optional approach that might 
benefit in special coding situations. PMVFAST incorporates a set of thresholds into MVFAST to trade higher speed-up at the 
cost of memory size, memory bandwidth and additional algorithmic complexity.  In PMVFAST, the threshold values are 
adjusted based on the 54 test cases specified by MPEG-4. However, the coding performance and sensitivity of PMVFAST 
using these thresholds for the video sequences and encoding conditions outside the MPEG-4 test set has not been studied and 
verified.  
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