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1 Introduction

In document SG16/Q6-D155, Geneva, July 2005, we proposed to include computational efficiency as an activity towards H.265.  In the present document we present some suggestions on how this activity can be developed further. We hope these ideas will be used in the discussion on how to arrive at a useful framework for assessing computational efficiency.

2 On the Accuracy of Coding and Complexity Measurements

2.1 Coding Efficiency

For coding efficiency, the ultimate design goal is subjective quality vs. bit rate. However, for simplicity reasons, objective quality (PSNR) has been a frequently used quality measure when designing previous video compression standards.  Even if PSNR is not a perfect measure of subjective quality, it has been accepted as a usable quality measure since it is much simpler and significantly less time consuming than subjective measurements.

2.2 Computational Efficiency

When it comes to computational efficiency, a good complexity measure is even more difficult to define. However, considering the importance of computational efficiency for some applications, we believe that

It is better with a non-perfect complexity measure than no complexity measure

Consequently, we should try to establish a framework that is simple enough to be useful, and not focus too much on the fact that we will not achieve a perfect method for complexity measurements.

3 The Proponent Should Provide All Results

For coding efficiency it is a well-established procedure that the proponent of a specific compression tool should prepare results that will make his proposal look as favorable as possible with respect to:

· Objective quality (PSNR) vs bit rate.

· Subjective quality vs bit rate (video demo).

For future standards, we believe it would be beneficial to have a process where it is also in the interest of the proponent to provide inputs that show how “implementation friendly” his proposal is.  

The following inputs are believed to be of interest:

· Document description of how the proposal may be implemented efficiently.

· Computational efficient source code.

· Complexity measurements and comparisons according to a predefined framework.

When assessing the computational efficiency of a specific tool, all of these inputs should be considered.

4 Complexity Measurements

For the framework to be usable it is important that the burden on the proponent is reasonable. Some possible methods for complexity measurements are discussed below:

4.1 Reference Software with Count of Basic Arithmetic Operations

For each tool that is implemented in the reference software, a count of basic arithmetic operations should also be implemented.

Pro: 
Results are easily reproducible and can be verified with 100% accuracy

Con: 
Additional effort to maintain the reference software

Con:
Not 100% representative for real implementations

4.2 Optimized Reference Software

The reference software should be reasonably well optimized for speed at all times. For each new tool accepted into the reference software, it should be in the interest of the proponent to implement his tool as efficiently as possible. The complexity of the proposed tool can be evaluated on various platforms by using the reference software and whatever analysis tool is available.

Pro: 
Common source code

Con: 
Platform dependency

Con: 
Complexity measurements might not be verifiable with 100% accuracy

4.3 Optimized Proprietary Software

The proponent should provide complexity measurements based on his proprietary optimized software. At least one other company should verify the proposed tool, but not necessarily using the same optimized software.

Pro: 
No extra effort in maintaining the reference software

Con: 
Platform dependency

Con: 
Implementation dependency

Con: 
Complexity measurements might not be verifiable with 100% accuracy.

4.4 Other Suggestions?










































































































File:VCEG-AA07.doc
Page: 1
Date Printed: 11.10.2005

