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1 Introduction

After the conclusion of formal subjective tests in response to the Digital Cinema Call for Proposals (N4066), expert evaluations may be conducted in the context of the experimentation phase of the development of a new standard for Digital Cinema. This document begins the investigation to a set of formal methodologies for rigorous expert evaluation of proposed video coding technologies.   It is anticipated that this methodology will be applied to tests in the context of core experiments, to tests to complete initial evaluation of proposed technologies, and to future verifications.
2 Background

2.1 The MPEG Technology Investigation Process

MPEG investigation of new visual coding technologies involves first formal subjective tests of proposed technologies, to determine the relative quality (or coding efficiency, at fixed quality) of proposals.  Promising technologies identified in these tests are evaluated against requirements, and a phase of experimentation ensues which results in the creation of a verification model and a series of experiments (called core experiments) to evaluate and develop component technologies and test new proposals.  

2.2 Collaborative Development and Core Experiments

Core experiment test methodologies vary, and are usually defined after the initial evaluation of the technologies.  After the initial proposed technologies are initially evaluated, and subject to a formal WG11 Work Item, many questions invariably remain about individual technologies, systems, and new proposals.  It is often convenient to adhere to standard methods for core experiment tests, but when necessary new test methodologies are developed.  As an example, new proposed technologies (layered coding) proposed to MPEG-4 were tested in formal subjective tests to identify visual quality improvements of the technology relative to spatial scalability. 

3 Experimental Goals

The goal of a formal subjective visual test is typically to evaluate the impact of a proposed technology relative to a reference technology.  An experiment should be designed to test the hypothesis that Technology A is Visually Superior to Technology B and that Technology B is Visually Superior to Technology A.   In the case of Digital Cinema the quality criterion is perceptibility of visual error.

It is anticipated that unusual conditions in the video should be recorded for subsequent evaluation (need ATSC reference here)

It may be desired to perform a quantitative analysis of multiple technologies.  This analysis could be a comparison of bitrates at which each technology meets a given quality criterion.

It may be desired, for a given technology, to identify a range of bit rates at which a given quality criterion is satisfied.

4 Proposed Methodology

All proposals should adhere to standard visual subjective evaluation “Rules”, including randomisation techniques, training methods, number of viewers, controls, adaptation periods, recording techniques, and blind testing.

4.1 Equivalent Content Critical Evaluation

High quality displays (for example, professional monitors) should be considered in addition to cinematic systems to test content in otherwise normal playback.  It is hoped these monitors may provide visibility for artefacts concealed by current generation cinematic projector.

4.1.1 Test 1, High Intensity Projector Viewing

Projection area is decreased to increase illumination.  Group size is necessarily decreased.

4.1.1.1 Evaluation Criterion

Ultimately tests will judge a quality criterion likely to be perceptibility of visual difference (relative to uncompressed material).  This criterion may be measured directly or indirectly.

4.1.1.2 Display

4.1.1.3 Material Selection

4.1.1.4 etc

4.1.2 Test 2, Studio Monitor Viewing

Projector is replaced by a progressive studio monitor.

4.1.3 (More tests to be suggested)

4.2 Enhanced Content Critical Evaluations

Various enhancement processing may be used to improve the visibility of various artefacts.   Video processing used to obtain enhanced content should be well understood and documented, and designed to avoid artefacts, or at least artefacts not easily distinguishable from those under test. 

4.2.1 Slow and Still Test

Video playback is modified using various “trick” modes including slow forward, single step, and still frame, perhaps in combination with split screen viewing, or manual full-frame alternation of frames of reference and “under test”.

It is likely this technique will require interactivity of the rate by the test subject.

4.2.2 Zoom Test

Imagery is modified by zoom, either by upsampling or optical means. 

It is likely this technique will require interactivity of the zoom factor and zoom region by the test subject.

4.2.3 Critical Region Highlight

Regions containing potential artefacts are pre-identified using various techniques (objective visual models, results from previous expert test viewing logs, or other means).  These regions are accentuated by (for example) outlining, recentering, etc.

4.2.4 (more tests to be suggested)

4.3 Selection of Experts

It is recognized that expert evaluators may bias the results when testing their own technology; therefore, it is encouraged to select experts to avoid this possibility.

4.4 Training Material

It is viewed as important to train for specific artefact types, to be determined after initial refinement of the technologies under test.  It is recommended to do this training on other sequences than those under test.

5 Verification of the Methodology

While we strive to be innovative and responsive to desires for new test methodologies, these methodologies must be validated prior to actual use.  Whenever possible it is desirable to validate these methodologies by comparison against existing standard test methods. 

6 Development Process

It is hoped that feedback to this document be analysed and incorporated into a complete (but unvalidated) set of test methodologies in the July meeting.  Validation tests and experiments may follow immediately.

6.1 Schedule

	Date
	Item

	July 2001
	First version of Expert Methodology

	July-October 2001
	Validation
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