	ITU - Telecommunications Standardization Sector

STUDY GROUP 16 Question 6

Video  Coding Experts Group (VCEG)

Redmond, WA, USA, 19-23 July, 2004
	Document  VCEG-W11r1
Filename: VCEG-W11r1.doc

Generated: 22 July ’04


	Question:
	Q.6/SG16 (VCEG)

	Source:
	Gisle Bjontegaard,
Arild Fuldseth,
Philip Pedersens vei 22
1366 Lysaker, Norway
	Tel:
Fax:
Email:
	+47 67125125
+47 67125234
gbj@tandberg.no
afu@tandberg.no

	Title:
	Subjective testing of coding improvements

	Purpose:
	Proposal.


_____________________________
1 Background

In the process of defining H.264 we have developed good tools for measuring objective coding performance.  Normally the relation between luma PSNR and bitrate was reported.  The most used comparisons have been:

· Rate distortion curves where QP varies over a range

· Avsnr calculated values which give average PSNR or bitrate differences between two rate distortion curves

This resulted in very accurate objective comparisons.  

On the subjective side we have used “viewing sessions” where each proponent has demonstrated the video quality.  This has been done in an informal way and the aim has typically been to show that there is some consistency between objective and subjective performance.  

In our opinion it would be preferable if such viewing sessions also could result in quantitative results.

Rigorous methods for subjective evaluations have been developed and are available.  However, it is considered to be too time consuming to run such tests related to every proposal.  The purpose of this document is to define a “light” version of subjective testing that:

· Takes about the same time to run as the viewing sessions used in the H.264 development

· Give reasonably good quantitative measure of subjective quality compared with a referance

2 A proposal for simple subjective testing

2.1 Side-by-side display

We have considered and tested display of up to 4 sequences on the screen simultaneously and asked assessors to order the sequences as best, second best, third best etc.  The feedback is that assessors find it frustrating to compare more than two sequences at a time.  We therefore propose side-by-side display where:

· The sequences run synchronized at full or reduced framerate

· The display should roughly maintain the aspect ratio and occupy as much as possible of the screen

2.2 What to test

The main mode is to show the proposed method on one side and a reference with approximately the same bitrate on the other side.  This will hopefully give the answer to which is best.  Still there is no answer to how much better one sequence is compared to the other.  We foresee that such information can be obtained in two ways:

· Run a second test with the proposed method compared with the reference at a different bitrate (QP)

· Run a second test with the reference method at 2 different bitrates (QPs)

We prefer the last method.

2.3 Assessment sheet

For the test session the proponent shall have prepared a sheet of paper listing the tests.  After the assessors have ticked off their preferences, the sheet may look like this:

	Test
	Left
	Right

	1
	(
	

	2
	(
	

	3
	
	(

	….
	
	

	n
	(
	


where the assessors are asked to tick off which side looks best for each test.

2.4 Test session

The test session shall be arranged in small groups so that each assessor has roughly the same viewing conditions.  

· No prior information of what is displayed on each side

· The session must be “silent”.  No comment from the proponent or the test group on what to look for etc.

2.5 Data processing

The available data are the assessment sheets and information from the proponents of what was shown in each test.

It is proposed that a group consisting of a few persons is assigned to do the data processing.  The actual processing is very simple.  For each test, run through the assessment sheets and calculate:

· Number_of_marks/number_of_assessors  (resulting in a number in the range 0-1)

The result sheet will look like this:

	Tested feature/

sequence
	Score (0-1)
	N(assessors)

	Method A
	
	

	Sequence 1
	0.71
	23

	Sequence 1
	0.65
	23

	…
	
	

	Sequence n
	0.80
	23


Score = 0 indicate that all assessors preferred the reference whereas score = 1 indicate that all assessors preferred the method to be tested.  Score = 0.5 indicate an even spread of preferences.

For testing reference coding at different bitrates, it should be possible to establish a rough relationship between score and difference in bitrate.  Assume that subjective test would result In a relationship between increased bitrate and score like this:

	
	Score

	Reference tested against Reference - 10% bitrate
	0.65

	Reference tested against Reference - 20% bitrate
	0.80


The score of 0.71 from the previous table can then be interpreted as:

Corresponding to a reduction in bitrate between 10 and 20 %

It is proposed that the results should be included in the meeting report as the outcome of the subjective viewing session.

2.6 Comments

It may be useful if proponent would do such testing in their labs (as they would probably do anyway) and include the results in the document.  Still we think it is useful to perform the test in the meeting as a double check and with a different group of assessors.

In addition to the procedure described here, it may of course be useful to show decoded sequences where the content is identified for the viewers.  This should be done after the blind testing.

3 A first test of the methods

In documents VCEG-W09 and VCEG-W10 some modifications to the H.264 method are proposed.  Subjective results with these methods will be shown according to the above descriptions.  We hope the group will find it useful to go through the procedure to produce quantitative results.

4 Conclusions

A very simple method for subjective testing of video coding results has been described.  A test of the method can hopefully be done.

Based on this we hope that the group will adopt a method for simple subjective assessment resulting in numeric score values.

5 Example of testing

At the meeting we performed a test related to the features described in W09 and W10.  The side-by-side demos were displayed via the conference room projector.  The assessors were located in front of the theater and as much in the middle (sidewise) as possible.  The results are shown in the table below.

Notice that for “Simple-interpol” the QP is adjusted to give the same bitrate as the reference.  (The bitrate difference reported in W09 is eliminated).

	Tested feature/sequence
	Score (0-1)
	N (assessors)

	QP=31, more bits
	
	

	Container          +22.8%
	0.67
	12

	Foreman           +15.5%
	0.82
	11

	News                +14.7%
	0.40
	10

	Silent                +17.2%
	0.82
	11

	Mobile              +24.8%
	0.50
	12

	Average score +18.9 %
	0.64
	

	Simpl-interpol
	
	

	Container
	0.64
	11

	Foreman
	0.45
	11

	News
	0.75
	12

	Silent
	0.67
	12

	Mobile
	0.33
	9

	Average score
	0.57
	

	Simple chroma filter
	
	

	Foreman
	0.45
	11

	News
	0.42
	12

	Paris
	0.27
	11

	Mobile
	0.40
	10

	Average score
	0.39
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