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Summary

This report illustrates the results of the verification test made to evaluate the performance of MPEG-4 video Content Based Coding tool.

Introduction

The visual part of the MPEG-4 standard will provide a toolbox containing tools and algorithms bringing solutions to a number of functionality and covering a wide range of bitrate.

It was recognised that the verification tests should first address functionality and applications that are potentially of great interest for users as content based coding certainly is.

This document describes the test procedures and the results of the content based coding test. The test was carried out in the FUB laboratory.

Test Conditions

The MPEG-4 Content Based Verification Test testing the Object Based functionality vs. the Frame Based was performed according to the conditions specified in the table here below.

MPEG4 frame based vs MPEG-4 Object Based: Content-Based Test


Low bit rate
High bit rate

Sequences
News, Children, Coastguard
Singer, Dancer, Stefan

Resolution
CIF (352x288)
CIF (352x288)

Bit rate
256 kpbs
384 kbps
512 kbps
768 kbps
1.15 Mbps

Input frame rate
10 Hz
10 Hz
25 Hz
25 Hz
25 Hz

Period of I
1st VOP only
1st VOP only
1st VOP only
1st VOP only
1st VOP only

Period of P
M=1
M=1
M=1
M=1
M=1

Rate control
MPEG-4
MPEG-4
MPEG-4
MPEG-4
MPEG-4

Table 4: Coding conditions for the Content-based Test

Source Material (Test Sequences)

Display format

The decoded video sequences were displayed in CIF format and inserted in the center of a mid grey ITU-R BT.601 frame (see Figure 1).
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Figure 1 -  Example of display format used for the test

Test Method

The "Content Based Coding" functionality of the MPEG4 VM was subjectively assessed using the DSIS (Double Stimulus Impairment Scale) test method. The DSIS test method has been designed in ITU to test video signal in which quality range was broad. In a DSIS test session the subjects are requested to compare an original (not impaired) sequence and immediately after the same sequence coded by the system under test.

Laboratory set-up at FUB

The subjective assessment environment consists of four different rooms. The first and the second rooms are the “listening/viewing room” where tests are performed, the third one is the “audio technical room” containing a digital audio recorder and the other equipment necessary to perform audio tests and the fourth one is the “video technical room” containing the DVTR two video disks  and the other equipment necessary to perform tests video and audio visual tests.

[image: image2.wmf]listening/viewing

rooms

video technical

room

audio technical

room

monitor

lamp


FUB’s audio/video subjective assessment laboratory

The equipment

Test sequences were recorded on four D1 tapes and displayed to the observers on two Sony BVM 20E1/E grade A professional studio monitor using a D1 BTS/Philips DVTR controlled by the IQ++ platform including hardware and software and described in the previous section. The monitor were calibrated using a Sony custom probe and the standard Pluge signal.

Votes were collected using the IQ++ sliders.

Six groups of 3 non-expert observers were participated to the test, organised into 2 sessions. Observers were different for 50 and 60 Hz tests. Prior to the test, subjects were screened for visual acuity by using a Monoyer Optometric Table. Besides, test for normal colour vision were performed using Ishihara’s tables. These tables are designed to detect colour blindness or strong colour vision deficiencies; that is to say, to check ability of the observers in discriminating colours. The subject who is not able to pass the test is discarded.

All the viewing conditions were compliant with the ITU-R B.T. Rec. 500.

The software

The software platform, called IQ++, has been developed and commercialised by CCETT in the framework of the RACE/MOSAIC project. It allows processing of the results of subjective evaluations based on the most used methodologies described in ITU-R Rec. B.T. 500. The high level of modularity in the conception of IQ++ allows easy update and build-up of new test methods, which may be as an adaptation of existing methods, or the result of brand new research in methodology.

IQ++ is composed of three modules: the ‘Test Preparation’ module, the ‘Test Driver’ module and the ‘Result Processing’ module, running on Windows’95.

“Test Preparation” Module

This module deals with the building-up of a test, from:

· The selected method (if known, otherwise a new one can be created)

· The list of test conditions(algorithms, codecs),

· The list of images or video sequences.

From this data the software produces the test, creating in particular, the random list of different cells. ( This list must be compliant with the rules associated to the chosen test method).

This module also produces a file which is able to drive a VTR for the automatic editing of a video tape, according to the test characteristics.

Finally, this programme provides the possibility to manipulate the test frameworks. These frameworks describe the test method and are abstractions of the tests themselves.

Standardised methods are provided in the form of predefined test frameworks, but the user can edit these structures to create his own modifications. This module is capable of managing these new methods in the same way it does the standardised methods. A personal library of methods can easily be built.

“Test Driver” Module

This module allows to drive a test using the information from the previous module.

The test structure, based on key-concepts such as session, presentation and results [3], gives the user broad flexibility. It is therefore possible carry out the test several times for different observers, e.g. multi results test. It is possible also to split a test into several sessions and to carry it out, session by session, for different groups of observers, e.g. multi session test, or to repeat the same test for the same observers, e.g. multi-presentation test. The combination of these different functionality can provide a solution for all possible configurations.

During the test the VTR is set on the position “remote control” and it is fully controlled by the IQ++ software, but the test can also run asynchronously, if the playing system has not a remote control with the appropriate protocol. 

“Results Processing” Module

This module deals with the processing of the results 

The format of the input data file is compliant with the last developments of the recommendations 500. This obviously means that the output data file format of the previous module “test driver” is also compliant.

The “Results Processing” module allows the processing of raw data and the presentation of the results in the simplest possible manner, notably owing to the use of graphs. This module is very easy to be used because, for example, it is based mainly on contextual menus. It allows different form of processing to be associated to the same test. Each form of processing is itself composed of a series of operations. Parameters are included in each operation, such as scale range modifications, thresholding, etc.

From raw data the user is able to choose the “by default” form of processing, based on the type of test, if standardised, or to generate the processing list himself by selecting different operations.

The results are displayed by a piece of external graphic software. The current software used Microsoft Excel, but it is possible to create a link with other software.

The experimental design of the test

Instructions to the subjects

Before starting the tests the subjects are properly instructed on the task they are supposed to do.

To avoid any possible bias, the instruction are read from a printed paper (see example in Appendix).

In this way all the subjects receive the same instructions.

The training phase

A subjective assessment test must include a Training phase, during which the subjects try a short test session that reproduces the same condition of the real test.

When the training section is finished, the experimenter should check eventual errors and answer to the subjects question, if any.

Test organisation

The test has been organised into to different session, the Low Bit Rate and the High Bit Rate one.

Any session was made up of all the possible combinations of sequences and coding conditions; further more 5 dummy combinations have added at the beginning of each session, to allow the stabilisation of the opinions of the subject. The votes collected during the stabilisation phase has been discharged.

Test Results

The result are reported in the tables and in the graphs here below.

Bit rate

News
Children
Coast G.
General


Mean
4,389
3,444
3,278
3.704

384 OB
S.D.
0,778
1.097
1.364
1.192


C.I.
0.359
0.507
0.630
0.318


Mean
4.167
3.667
3.056
3.630

384 FB
S.D.
0.857
1.188
1.259
1.186


C.I.
0.396
0.549
0.582
0.316


Mean
4.389
2.333
3.167
3.296

256 FB
S.D.
0.850
1.188
0.857
1.283


C.I.
0.393
0.549
0.396
0.342


Mean
4.333
2.944
2.611
3.296

256 OB
S.D.
0.767
1.474
0.850
1.298


C.I.
0.354
0.681
0.393
0.346


Mean
4.319
3.097
3.028
3.481

Table 1 - Results of the Low Bit Rate test session

Bit rate

Dancer
Singer
Stefan
General


Mean
4.778
4.944
4.222
4.648

768 OB
S.D.
0.732
0.236
1.215
0.872


C.I.
0.338
0.109
0.561
0.233


Mean
4.833
4,889
4.167
4.630

1150 OB
S.D.
0.514
0.471
0.985
0.760


C.I.
0.238
0.218
0.455
0.203


Mean
4.833
4.944
3.722
4.500

768 FB
S.D.
0.383
9.236
1.274
0.947


C.I.
0.177
0.109
0.589
0.253


Mean
4.722
4.667
4.111
4.500

1150 FB
S.D.
0.752
0.687
1.367
1.005


C.I.
0.347
0.317
0.632
0.268


Mean
4.889
4.833
3.667
4.463

512 FB
S.D.
0.471
0.514
1.455
1.077


C.I.
0.218
0.238
0.672
0.287


Mean
4.778
3.944
3.444
4.056

512 OB
S.D.
0.428
1.056
1.423
1.172


C.I.
0.198
0.488
0.658
0.313


Mean
4.806
4.704
3.889
4.466

Table 2 - Results of the High Bit Rate test session
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Graph 1 – Results of the Low Bit Rate test session
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Graph 2 – Results of the High Bit Rate test session
Analysis of the test results

The two test sessions clearly demonstrated that the Object Based functionality is provided by MPEG-4 with no overhead or loss in terms of visual quality, respect to the Frame Based functionality.

In fact the tables and the graphs show that, for both the High and the Low bit rate tests, there is no statistically significant difference among any Object Based case and the relevant Frame Based ones.

conclusions

The verification test of the Content Based Coding showed that MPEG-4 is able to provide the Content Based functionality without introducing any overhead in terms of visual quality.

Appendix
Double Stimulus Impairment Scale (DSIS) Method Instructions

Dear observers,

Thank you for participating in this test. In the DSIS tests, a series of pairs of sequences will be displayed on the monitor. This figure describes what you will see and hear during a DSIS test session:
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Your task is to evaluate the differences in quality among the test sequences in each pair. You do that by marking one box on the following rating scale:
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Each evaluation must reflect your opinion of the global quality of the whole sequence. Therefore, only vote after the end of the second sequence and base your evaluation on the entire duration of each sequence.

Do not hesitate to rate a sequence either at the top or bottom of the scale, if that is how you believe it should be rated.

During each pair presentation you will see as first the “original” sequence (i.e. the sequence not affected by any impairment), that you have to take as reference in your judgement; then you will see the sequence under test. After the second image of the pair “N” will have been displayed, you will see on the monitor the message «VOTE N». This will help you know which rating scales to use.

During the tests do not talk with other assessors or comment on the sequences you have seen.

Before recording your vote, always check to be sure you are using the correct scale.

Finally, it is important that you keep your concentration throughout the test session.

Now try this evaluation procedure in a practice session. You will see a series of pairs of sequences using the exact same timing as will be used during an actual test session. This will allow you to become familiar with the timing of the test and to practice using the rating scales.

If you have any questions, please ask them now. 
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DSIS_B

		Test Name		Test DSIS (22/02/99) :

		Vote Type		DSIS

		Laboratory		FUB/ISCTI		FUB/ISCTI		FUB/ISCTI

		Results Name		DSIS_B		DSIS_2		DSIS_3

		Viewers Nbr		6		6.00		6.00

																		Mean		Mean-C.I.		Mean+C.I.

		Presentation Nbr				1.00										768 OB		4.65		4.42		4.88

		Test Condition Nbr				6.00										1150 OB		4.63		4.43		4.83

		Program Segment Nbr				3.00										768 FB		4.50		4.25		4.75

		Effective Observations Nbr				18.00										1150 FB		4.50		4.23		4.77

		C.I. Constant				1.96										512 FB		4.46		4.18		4.75

		Beta 2				5.76										512 OB		4.06		3.74		4.37

		Presentation number				1.00

						dancer		singer		stefan		GENERAL

		768 ob		Mean		4.78		4.94		4.22		4.65

				S.D.		0.73		0.24		1.22		0.87

				C.I.		0.34		0.11		0.56		0.23

		1150 ob		Mean		4.83		4.89		4.17		4.63

				S.D.		0.51		0.47		0.99		0.76

				C.I.		0.24		0.22		0.46		0.20

		768 fb		Mean		4.83		4.94		3.72		4.50

				S.D.		0.38		0.24		1.27		0.95

				C.I.		0.18		0.11		0.59		0.25

		1150 fb		Mean		4.72		4.67		4.11		4.50

				S.D.		0.75		0.69		1.37		1.00

				C.I.		0.35		0.32		0.63		0.27

		512 fb		Mean		4.89		4.83		3.67		4.46

				S.D.		0.47		0.51		1.46		1.08

				C.I.		0.22		0.24		0.67		0.29

		512 ob		Mean		4.78		3.94		3.44		4.06

				S.D.		0.43		1.06		1.42		1.17

				C.I.		0.20		0.49		0.66		0.31

		GENERAL		Mean		4.81		4.70		3.89		4.47

				S.D.		0.55		0.69		1.30		0.99

				C.I.		0.10		0.13		0.25		0.11
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DSIS_A

		Test Name		Test DSIS (22/02/99) :

		Vote Type		DSIS

		Laboratory		fub/iscti		FUB/ISCTI		FUB/ISCTI

		Results Name		DSIS_A		DSIS_2		DSIS_3

		Viewers Nbr		6		6		6

		Presentation Nbr				1

		Test Condition Nbr				4

		Program Segment Nbr				3

		Effective Observations Nbr				18

		C.I. Constant				1.96

		Beta 2				2.147

		Presentation number				1

						new		kids		coastguard		GENERAL																		GENERAL

		384 ob		Mean		4.38889		3.44444		3.27778		3.7037										Mean								3.7037		0.317835		3.385865		4.021535

				S.D.		0.777544		1.09664		1.36363		1.19163																		3.62963		0.316424		3.313206		3.946054

				C.I.		0.359207		0.506621		0.629963		0.317835										C.I.								3.2963		0.342237		2.954063		3.638537

		384 fb		Mean		4.16667		3.66667		3.05556		3.62963										Mean								3.2963		0.346137		2.950163		3.642437

				S.D.		0.857493		1.18818		1.25895		1.18634										S.D.

				C.I.		0.396142		0.54891		0.581607		0.316424										C.I.										Mean		Mean-C.I.		Mean+C.I.

		256 fb		Mean		4.38889		2.33333		3.16667		3.2963										Mean								384 OB		3.70		3.39		4.02

				S.D.		0.849837		1.18818		0.857493		1.28312										S.D.								384 FB		3.63		3.31		3.95

				C.I.		0.392604		0.54891		0.396142		0.342237										C.I.								256 FB		3.30		2.95		3.64

		256 ob		Mean		4.33333		2.94444		2.61111		3.2963										Mean								256 OB		3.30		2.95		3.64

				S.D.		0.766965		1.47418		0.849837		1.29774										S.D.

				C.I.		0.35432		0.681036		0.392604		0.346137										C.I.

		GENERAL		Mean		4.31944		3.09722		3.02778		3.48148

				S.D.		0.801871		1.32325		1.11295		1.24625

				C.I.		0.185223		0.305654		0.257078		0.166202
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