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Outline

o Present state of multimedia quality
assessment methods

o Future trends of guality assessment
research

e Multimodality
e Multiparty
e Wideband

o Examples of NTT’s studies on
multimedia quality assessment for
audiovisual communication services
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Relevant ITU-T/R Recommendations
on Multimedia Quality Assessment

o Multimedia quality assessment is at a
reasonably advanced stage.

Quality assessment method

Media —— ——
Subjective Objective
_ P.563, P.862,
Audio P.800, BS.562 8S 1387
Video P.910, BT.500 J.144
Multimedia P.911, P.920 J.148, P.931
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W EXisting Subjective Multimedia Quality
Assessment Methods (P.911)

o Multimedia quality Is assessed In a
similar way to individual audio/video
gualities.

e Absolute Category Rating (ACR)
e Degradation Category Rating (DCR)
e Pair Comparison Method (PC)

e Single Stimulus Continuous Quality
Evaluation (SSCQE)

o Assessment paying attention to the
cross-modal influences iIs important.

e |nteractions between differing quality
levels in different modalities
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W EXisting Subjective Multimedia Quality
Assessment Methods (P.920)

o Several category judgment scales are
used to evaluate multimedia quality.

e QOverall audiovisual quality

e |ndividual audio/video qualities
e Effort needed to interrupt

e Communication difficulty

e Acceptability of communication

o Communication quality depends on
tasks used In conversational test.

o Assessment considering interactivity
and usability iIs also important.
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Existing Concept Model of Objective
Multimedia Quality Evaluation (J.148)

ITU-T B Basic components of an objective
multimedia quality model are defined.

| Auditory > Ad
Auditory quality —»
source [ Aq(Va)
> Multimedia
Differential | | _ quallt)_/ Multlm_edla
delay Integration guality
_> .
: function
Visual > VQ(ACI)
source Visual —>
—p )
quality L > Vg
Task
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Examples of Multimedia Quality
Evaluation Model

ITU-T K& ITU-T P.911 Annex
e MOS,,,=C;MOS,MOS,+C,

o Other multimedia quality evaluation
models have been proposed. 7]
e MOS,,;=C,MOS,+C,MOS,+C,MOS,MOS,+C,

v Constants vary with tasks (audiovisual
contents, service environments, etc.).

MOS,,,: MOS for multimedia
MOS,: MOS for audio

MOS,: MOS for video

C: Constant
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Framework for Conducting
Quality Assessment Research (8]

Media
A
Future
S | y Quality research field
= ntermedia assessment for
: £ | synchronization _ _
Conventional | 2 [ °mu|tlm0dallty//
research field § Intermedia emultiparty
quality balance -wideband
e
=

Interdestination
synchronization

Interdestination
quality balance

Single mediu/

Wideband

N:N Communication

Bandwidth (Multiparty)  style
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Key Words for Future Trends of
Multimedia Quality Assessment (1/3)

§i0hg © Multimodality

e Combination of multiple media such
as audio, video, text, graphics, fax,
and telephony in the communication
of information

e Key points of quality assessment
v Intermedia synchronization
v Intermedia quality balance
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Key Words for Future Trends of
Multimedia Quality Assessment (2/3)

§i0hg o Multiparty

e Communication style extending from
1:1 to N:N (e.g., Instant messaging,
teleconferencing, and distributed
collaboration services)

e Key points of quality assessment
v Interdestination synchronization
v Interdestination quality balance
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Key Words for Future Trends of
Multimedia Quality Assessment (3/3)

ITU-T ES Wideband

Telecommunications applications
naving more bandwidth available for
nigher-quality multimodal services

Key points of quality assessment

v Psychological factors: We need to assess
the richness of high-quality services not
only on a one-dimensional scale, like MOS,
but also on a multi-dimensional scale.

ITU-T VICA Workshop
22-23 July 2005, 1TU Headquarters, Geneva

11



Examples of NTT’s Studies on Quality
Assessment for “Multimodality” (1/3)

o Interactive multimodal quality model
considering conversational delay [°]
> MOS,=(C,MOS);+C;)(CsMOSg+C,y)
e MOSL=C.exp(-D/Cg)+C,

v Constants C., C,, and C, depend on
conversational task.

5 o
S 2.
O 4 RE-0.94 MOS,,: MOS for overall quality
= o F MOS,,,,: MOS for multimedia
g3 2% MOS,: MOS for response
£ | o D: Delay
G C: Constant

1
1 2 3 4 5
Subjective MOS,,
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Examples of NTT’s Studies on Quality
Assessment for “Multimodality” (2/3)

o Influence of differential delay is
different when D,>D,, or D,<D,,.[1°!

@0
-
o

400

200

One-way delay for video: D,, [ms]

600 -

D, 100 ms  D,: 300 ms
Dy: 300 ms | D,z 300 ms Acceptable quality

uglify can’be improved
by synchronizing

_— region for response

Subjects: 4 experts
Task: Free conversation

0

200 400 600 800

One-way delay for audio: D, [ms]
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Examples of NTT’s Studies on Quality
Assessment for “Multimodality” (3/3)

o Opinion model for audiovisual
communication services Is how being
discussed in ITU-T SG12. [11]

[ Video codec — 4
Video size/resolution —» O
. . Video coding bit rate —»| & &
Video quality ] yigeq packet loss rate —| ¥~ Q
parameters Video delay % :
Video jitter = . :
) g o Multimedia
) - ° quality
Audio codec —»| O @©
Audio echo —| &
Audio quality | Audio packet loss rate —»| ‘&S 'S
parameters | Audio delay —»| O 8
Audio jitter g
. (q0]
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Examples of NTT’s Studies on Quality
Assessment for “Multiparty” (1/2)

o Quality imbalance is one of the
multiparty quality degradation factors.

Three-point audiovisual
communication

R
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Point 1

ﬁverall audiovisual
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Examples of NTT’s Studies on Quality
Assessment for “Multiparty” (2/2)

o Overall quality is strongly affected by

the inferior quality at another point. 2]

Overall audiovisual
quality: MOS;

5

Higher quality

MOS, ,

Higher quality
MOS,

o Other-point audiovisual quality depends

on conversation task or roles.
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Examples of NTT’s Studies on Quality
Assessment for “Wideband” (1/3)

o Interactive multimodal quality can be
evaluated using a multi-dimensional
scale of psychological factors. [11]

Video quality Perceptual Psychological
parameters —» quality indices factor indices

Video codec

Video size/resolution CParameter A) C Factor X )

Video coding bit rate
Video packet loss rate

Video del . .
V:dggjiitg, CParameter B) Y C Factor Y ) - |V|U|tlm_ed|a
quality

Audio quality
parameters —» CParameter C) C Factor Z )

Audio codec

Audio echo

Audio packet loss rate
Audio delay

Audio jitter, ...
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Examples of NTT’s Studies on Quality
Assessment for “Wideband” (2/3)

o Psychological factors were extracted by
using the semantic differential (SD)
technique and factor analysis. 3]

e Subject’s impression of an audiovisual
communication service was evaluated
on the basis of 25 pairs of bipolar
adjectives on a seven-grade comparison
scale.

Example of scale

Extremely Rather Slightly Neutral Slightly Rather Extremely
| | | | - | |
Slow Fast

ITU-T VICA Workshop
22-23 July 2005, 1TU Headquarters, Geneva 18




Examples of NTT’s Studies on Quality
Assessment for “Wideband” (3/3)

o Multimedia quality was formulated as a
function of two psychological factors
expressing an aesthetic feeling and a
feeling of activity. [13. 14]

Perceptual Psychological
) ) guality indices factor indices
Video quality >
parameters ——(( Blurring ) _ _ =
Video coding bit rate: BR Agsthetic feeling CDU
Video frame rate: FR ( Jerkiness ) f,(BR,PLRy,PLR,) S
Video packet loss rate: PLR, 5 5 _g’ q__'
Video delay: D ] N
’ (" pistortion ) Feeling of 25
Audio quality activity =
parameters ——»{(  Delay ) f,(BR,PLR,, FR,D) E
Audio packet loss rate: PLR,
Audio delay: D (Lack of sound)
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Conclusions

Multimedia quality assessment is at
an advanced stage.

Perceptual guality assessment
methodologies for multimedia
communications systems of the next
generation are being discussed.

Three important characteristics of
upcoming services have been
revealed by recent studies on
multimedia quality evaluation
models:

e Multimodality, multiparty, and
wideband.
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