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Attempts at correlation between DSCQS
and objective measurements

D. Abraham (TDF-C2R)

Which role does picture quality play
in the new competitive world of
multi-channel digital television
services? In order to suggest an
answer to this and other questions,
RAI Research Centre — in collabor-
ation with TDF-C2R — is committed to
studies which relate to the quality
evaluation of compressed digital
video sequences.

This Article collects together the
preliminary results obtained within the
framework of the ACTS Project,
QUOVADIS, and briefly describes the
future planned studies to be carried
out within the ACTS Project,
TAPESTRIES.

mmm 1. Introduction

M. Ardito (RAI)
L. Boch (RAI)

A. Messina (Politecnico di Torino)
M. Stroppiana (RAI)

the standardization of audio-video compression
techniques. In order to exploit this new technolo-
gy, many new types of services have been planned
such as video-on-demand (VoD), pay-per-view
(PPV) and thematic channels.

While the technical feasibility of these new digital
services has undoubtedly been demonstrated, the
biggest question that still hangs over this scenario
is the acceptance of multiple new services by the
viewer: will there be enough people who are will-
ing to part with good money in order to make these
services profitable for the operator?

Various different factors will determine whether
or not these new services are successful, includ-

ing:

— the interest of the viewer in the channel con-
tent;

M. Visca (RAI)

Original language: English
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Today, it is possible to provide direct-to-home _
(DTH) reception of a large number of digital tele- This article is adapted from a
vision channels — thanks to the development of the commercial competition between differengaper presented by the Authors

. .. .. . at the EBU/IAB Seminar “Made
very effective digital transmission techniques and operators.

to Measure”, November 1996.

the starting price of these new services;
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It is easy to maintain that only “what” you trans- service had begun. Similarly, it would be unrea-
mit — and at “which price” — are the important is- sonable to resort to subjective assessments every
sues, not the technical quality of the images. Yettime a new coder was purchased.
although the economic considerations will surely
play a vital role in the success of these new serGiven the aforementioned, there is clear need for
vices, the importance of the picture quality shoulda means of using objective measurements to eval-
not be underestimated as the viewer will almosuate the picture quality in digital television sys-
certainly take this into account when making atems. To date, a precise method of measuring the
choice between the available new services. picture quality isot available but we could accept

a less precise method — provided the measure-
The technical quality offered by these digital mentscould be computed in real time at the output
services will depend on the bit-rate used to delivepf the encoder. During this first phase of using ob-
them. If it is too high, the transmission costs (due

to the need for increased bandwidth) will be great
without offering a visible improvement in the pic-
ture quality; converselyhe use of too low a value
for the bit-rate (thereby degrading the picture
quality) may turn away some viewers, to the detri-
ment of the provider.

A television programme coded at 15 Mbit/s is un-
doubtedly better than one coded at 2 Mbit/s, bu
the relationship between bit-rate and perceiver
quality is not linear; there is no expert who would
maintain that the quality of a picture sequence
coded at 8 Mbit/s is twice that of the same se
guence coded at 4 Mbit/s. Conversely, ther@

linear relationship between the bit-rate used an
the transmission cost; if you double the bit-rate
(and hence double the bandwidth requirement)
the transmission cost is generally twice as great.

Another factor to be considered is that different
programme categories require different bit-rates
For example, Sport sequences require a highe
bit-rate than that used for the encoding of Tele:
teaching, not only because of their different fea-
tures (motion portrayal, colour saturation etc.)
but also because of the different picture quality
expected of them.

In an attempt to resolve these dilemmas, studie
have been carried out to determine the optimun
range of bit-rates to be used for a particular ser
vice. Two important questions arise:

1. How far can the bit-rate be increased, raising
also the transmission cost, in order to obtain a
quality difference that can be perceived by the
viewer?

2. How far can the bit-rate be decreased, with the
risk of dissatisfying the viewer, in order to save
on the transmission cost?

Theseare very difficult questions to answer, main-
ly because of the number of variables involved.
Although we can perform many subjective assess
ments when defining a new digital television ser-
vice, it would be totally unrealistic to use panels of
observers to monitor the picture quality after the

Abbreviations

ACTS Advanced Communications
Technologies and Services

CCD Charge-coupled device

CCETT Centre Commun d’Etudes de Télé-
diffusion et de Télécommunications

(France)

DCT Discrete cosine transform

DSCQS Double-stimulus continuous quality
scale

ETSI European Telecommunication
Standards Institute

FIR Finite impulse response

IRT Institut fir Rundfunktechnik GmbH

(German broadcast engineering
research centre)

ISO International Standards
Organisation

ITU International Telecommunication
Union

MOSAIC Methods for Optimization and
Subjective Assessment in Image
Communications

MP@ML Main Profile at Main Level
MPEG (ISO) Moving Picture Experts Group
QoS Quality of service

QUOVADIS
QUality Of Video and Audio for DIgi-
tal television Services

RAI Radiotelevisione Italiana

S/ Spacial information

SSCQE Single-stimulus continuous quality
evaluation

Tl Temporal information

TAPESTRIES

The Application of Psychological
Evaluation to Systems and Technol-
ogies in Remote Imaging and Enter-
tainment Services

TDF TéléDiffusion de France
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jective measurements, we would still continue tommm 3, Aftempts at correlation

use subjective assessments in order to satisfy our-
selves that the picture quality is acceptable.

The next part of this Article collects together the|p

between DSCQS and
objective measurements

order to investigate the effectiveness of objec-

preliminary results obtained in the framework oftive measurements when evaluating and monitor-

ACTS ProjectQUOVADIS whose goal is to find

ing the picture quality, the work was carried out in

a correlation between objective evaluation andnree steps:

subjective assessment of picture quality, in order
to be able to monitor a digital television service.1.
The final part of the Article briefly describes the
work planned by RAI in the framework of ACTS
ProjectTAPESTRIESw~hose goal is to suggest an
answer to the two important questions given
above. With thematic channels particularly in?2:
mind, these studies will take advantage both of
objective measurements and of the réingle-
Stimulus methodology for subjectiv@ontinuous
Quality Evaluation, referred to as SSCQE (see
Section 4and also the Article commencing on

page 12[1]).

= 31

mmm 2 Main goals of the

Subjective assessments were carried out on a
number ofpicture sequences. The main goal of
these studies was to obtain subjective results
that would be used in the third step.

Objective measurements were developed and
subsequently performed on the same set of pic-
ture sequences assessed in step 1.

3. The results of the subjective assessments (step

1) and the objective measurements (step 2)
were studied and correlated.

Subjective assessments

QUOVADIS project
The main objective of the ACTS QUOVADIS

project is to demonstrate that Quality of Service

(QoS)has to be taken into account before the gre
advent of digital television in Europe — for the

The subjective assessments were performed on
fifteen different picture sequences, each 10 seconds
long, using theboubleStimulus method with the
scores represented on ti@ontinuous Quality

ale — a methodology referred to in ITU-R Rec-
ommendation BT.500-7 [2] as DSCQS.

benefit of not only the viewers but also the busi-
ness partners (i.e. the service providers, networR! léast twenty assessors were used for each test.

operators and equipment manufacturers).

Thd he sequences were selected from three different

project encompasses the study of practical conliPraries:

cepts, processes and technical meaessare the

nine sequences chosen from live material shot

QoS in digital television operations which involve —
multiple providers in a multinational environ-

ment. Another important goal of this project is to—
offer recommendations to the appropriate stan-

by the RAI Production Centre, Turin;

three sequences taken from the test material
used for the MPEG tests;

dardization bodies.

three sequences obtained by down-conversion

The project, which focuses on digital television en- of HDTV material.

coded by the MPEG-2 standard, involves a consor-

tium of eleven partners (see the text panel below)!N€ sequences from RAI were shot using digital
component CCD cameras, recorded on analogue

Betacam machines and subsequently transferred
to digital D1-format tapes. The chosen sequences
covered the two main programme categories of
Sport and News/Documentary.

QUOVADIS Consortium

TDF-C2R, France (Prime contractor)
CCETT, France

EBU, Switzerland

Fondazione Ugo Bordoni, Italy

The original sequences were processed by the
MPEG-2 software encoder, available at the RAI
Research Centre, and were assessed one-by-one.

IRT, Germany The results of these subjective assessments are
Matra Communication, France shown inTable 1 The numbers in tHEablerepre-
RAI, Italy sent the scores (on the continuous quality scale)

Retevision, Spain

Rohde & Schwarz, Germany
Telmat, France

Teracom, Sweden

obtained by each sequence during assessment at
three different bit-rates: 4, 6 and 9 Mbit/s. The
lower the number, the less noticeable is the im-
pairment and, hence, the less critical is the se-
quence to digital compression.
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Table 1

Results of subjective
assessments
performed by RAI and
TDF in the framework
of the ACTS
QUOVADIS project.

Figure 1
Test-points for the
objective measure-
ment of picture

DSCQS score (%) gory, with_the exception of the sequence called
Sequence Husky which was already impaired (33.24% on
bbreviati 4 6 9 i i i it-
(abbreviation) Mbitis | Mbitis | Mbit's the continuous quality scale) at the highest bit
rate used (9 Mbit/s). In fact, except for this
Canoe (can) 52,55 | 33.73 | 2.59 particular sequence, good picture quality — sub-
Cyclists 1371 | 541 | 529 jectively transparent to the original video
guality —was obtained by all the live News/Doc-
Lve | juve-parma | 40.94 | 22.06 | 4.65 umentary sequences: their impairment scores
(football) (juv)
Sport were generally less than 12%, even when coded
Pallacanestro 10.96 | 1.75 3.63 at only 4 Mbit/s.
(basketball)
Rugby 39.27 | 29.55 | 10.05 The Sport category included material that was sat-
Dorelli 725 | 625 | 1.42 isfactorily encoded at 9 Mbit/s (DSCQS scores of
i less than 11%) but which was severely impaired
Live
News/ Husky (hus) 4047 | 4141 | 33.24 whenencoded at 6 Mbit/s (scores of between 22%
Docu- | Limone Pie- 8.17 8.33 2.29 and 34%)_
mentary monte
San Salvario 22,09 | 11.18 | -3.05 In general, the picture content of News is very
(sa) diverse: it can also include material derived from
Baruffa 20.74 | 13.43 | 8.65 other categories such as Documentay, Sport,
Basket (bas) 4568 | 18.20 | 6.88 Drama, Entertainment and Educational pro-
: grammes, as well as from Out-door Events. Never-
?:Aolb”ed& ) 25.04 | 11.36 | 8.40 theless, the picture quality expected by the viewer
o alendar (mob) for News is certainly less than that expected of the
'S | olympic Sea | 32.22 | 18.09 | 9.74 other aforementioned programme categories. At
Renata & 2392 | 884 | 11.04 present, the precise level of quality expected by the
Butterflies viewer for the News category is not known.
Tamburini (tam) | 21.04 | 13.00 | 5.78

As a general guide, it seems that a bit-rate of
There were nine live sequences, grouped togethé Mbit/s (equivalent to PAL picture quality) or

in the following two categories: less can be used for News services. At least 8 or
9 Mbit/s must be considered for Sport pro-
grammes, tguarantee good picture quality across
the full range of sports offered by broadcasters.

News/Documentary: Dorelli, Husky, Limone
Piemonte and San Salvario.

Sport: Canoe, Cyclists, Juve—Parma (football L
match), Pallacanestro (basketball in Turin) and™ 3-2. Objective measurements

Rugby.
gby Objective measurements can be divided into those

Referring toTable 1 the least critical live mat- made to detect theource criticality and those

quality. erial belonged to the News/Documentary cateWhich give some information correlated to the
picture quality.
Q;:;ﬂgg'rgta“rgggrggg‘r‘;‘é‘jﬁth In the case of source criticality, the measurements
those measured at test-point 1 can be aimed at, for example, evaluatingspe-
tial andtemporalinformation in each frame, and
@ @ the average and standard deviation ofrtimgion
: : ‘ vectors
| | |
| | | In the case of picture-quality measurements, we
e = Decoder have to consider that , on the one hand, the picture
quality may depend on the encoder used. With the
MPEG-2 MP@ML encoder, we can take into ac-
+ — count thequantizer_scaleand other parameters
\/_\4 available in thelPEG-2 bit-stream; it should also

The objective measurement obtained at

test-point 3 is only possible if the encoder
and the decoder are both available in the
same place, as it requires the original pic-
tures and the encoded/decoded pictures.

24

be possible to extend this same methodology to
other coders such as the ETSI version. On the
other hand, there are parameters suchiliag
and/orblurring effectwhich may be measured in-
dependently of the compression system used.
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Different strategies can be devised to define objecthe standard deviation of motion vectors takes
tive measurements that correlate with the assesséuto account — better thafl — the information
picture quality. As shown iRig. 1, four different about removable temporal redundancy. Studies
test-points can be used to make the objective meaarried out by RAI provide interesting results on
surements. this matter.

In the framework of the present work at RAI, wel 3.2.2. Objective measurements of

have taken into account various parameters of the picture quality
source material (test-point 1) and of the MPEG-2 _
bit-stream (test-point 2). Picture-quality measurements can be performed

by taking into account, on the one hand, only those
o parameters that are accessible from the bit-stream
® 321 Source criticality measurements o on the other hand, by merging these ones with

. . . the parameters which relate to source criticality.
Digital video can be characterized by parameters P 4

which indicate the spatial and temporal informa-
tion that determines how easy or difficult the sig-

nal is to compress. The MPEG-2 video bit-stream includes several en-

coding parameters that must be delivered to the
One method of computing both the spatial infor-MPEG-2 decoder in order for it to decode the com-
mation @), using Sobel filters, and the temporal pressed signal correctly. Theantizer_scalethe
information {T1) is given in [3]. It applies the fol- motion vectors and the coding modes are available
lowing formulas: in each macroblock. Some parameters are immedi-
ately available from the MPEG-2 bit-stream, while
others must be computed.

a) MPEG-2 bit-stream parameters

1) SIin) = STD[/[Sobelh YGi.jn) [P +

The quantizer_scalecontributes to the scaling
[Sobel, Y(i,j,n)|? } factor of the DCT coefficients, and therefore it is
] o ) . related to the quantizing noise introduced by the

cal positions of the pixels, arBbbel  DCT coefficients is performed by adapting the
andSobe} are the horizontal and verti-  visibility threshold matrix, so that it also takes
cal FIR values of the filter. into account the sensitivity of the eye at different

spatial frequencies. What is not taken into ac-
(2) TI(n) = STD{Y(i,j,n) — Y(i,j,;n—1)]  count by theguantizer_scalés the sensitivity of

the eye to visual stimuli in picture areas with dif-

where: nandn—1indicate the current frame ferent activities. This aspect — which relates to
and the previous one. eye-masking of the stimulus — could be taken into

N . _account by the criticality of each macroblock: for
The 0\_/erall spaua_l mforma_tlon and temporal in-example, a parameter could be computed inside
fqrmatlo_n concerning the picture sequence can b e encoder and used to move the major part of
given either by theiaveragevalues or by their e coding noise to picture areas where the per-

maximunwvalues in each frame. In reference [3], ception of noise and coding artefacts is assumed
the maximum values were used. to be limited.

The spatial and temporal information defined atThequantizer_scalés a function of both the criti-
test-points lnd 2 inFig. 1 are related to the activ- cality of each macroblock and the “buffer full-
ities of the video sequences, but they give no inness”. Pobably, the effect of the buffer fullness is
formation regarding the spatial and temporal restronger than that of the criticality; in any case, by
dundancies that could be removed by dooking atthe changes in tq@antizer_scalgit is
compression algorithm such as MPEG-2. On theiot possible to separate the effects caused by the
other hand, we expect that the coding difficulty ofcriticality and those caused by the buffer fullness.
a sequence depends on the residual spatial and

temporal information after motion compensationThe maximum values of thquantizer_scale

and DCT, and therefore the above parametemneasured on B-frames, have been correlated with
could provide only a first approximation of the the results of the subjective assessments. The
coding difficulty. In fact, these parameters couldscores given by the assessors were based on the
only be used to rank the video sequences correctlyicture quality of a complete 10-second sequence,
if they presented the same percentage of temporgdking into account not only those impairments
redundancy that can be removed by the MPEG-ghat affected the complete sequence but also those
video encoder. thatimpaired just a part of it. An impairment must
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Figure 2

DSCQS results
compared with the
maximum values of
the parameter
quantizer_scale,
measured on
B-frames. Also
shown are: the
second-order curve
that minimizes the
square differences,
and the standard
deviation of the
random variable
which indicates the
dispersion of the
DSCQS values.
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last quite a long time — several frames — in ordeparameters and subjective assessments relies on

for it to be perceivable by an assessor. Taking intthe DSCQS results. In the case of continuous

account these considerations, the maximum valuevaluation using a Single Stimulus method (i.e.

of thequantizer_scal@arameter has been defined SSCQE — se&ection 4and the article beginning

as the maximum value found over at least six B-on page 12[1]), the correlation between subjec-

frames. tive quality and objective measurement would
probably begperformed on a frame-by-frame basis,

It is useful to know the subjective picture quality or using a few frames at a time. If that were the

that corresponds to the measured objective pargase, then the difficulties concerning the defini-

meter. Consequentlfig. 2 shows the relation- tion and evaluation of the maximum values for

ship betweemuantizer_scal@nd DSCQS score. quantizer_scaleould be overcome.

A second-order curve, computed using the Least

Square method, is also shown, together with thét is important to note that the results of subjective

standard deviation of the random variable whichassessments usually give rise to a standard devi-

indicates the dispersion of the DSCQS results. ation of 10 — 20, and that the reported DSCQS
values provide an estimate of the picture quality,

Regarding the maximum value aefuantizer_  Wwith a 95% Confidence Factor.

scale the results obtained using the procedure just

described seem to indicate that: b) Parameters from the MPEG-2 bit-stream and

— if the maximum value is lower than 30, it is the Source material

very likely that the coding process will be near- the analysis of the results has shown that the spa-
ly transparent (i.e. a DSCQS score of less thag) information must be considered not directly in
12. 5%); relation to the quality, but indirectly.

— if the maximum value is higher than 60, it is_ o )
very likely that a DSCQS score of higher thanThis fact has been highlighted by looking at the
30% occurs: spatial information on a frame-by-frame basis, i.e.

SI(n). An example is given by the sequence called
— if the maximum value is in the range 30 — 60, itHusky, which got very bad DSCQS scores even at
is difficult to foresee the picture quality pre- the highest bit-rate (9 Mbit/s); in particular, it was
cisely; in this case it is only possible to stateeasy to notice very important impairments (distor-
that the DSCQS score is probably in the rangdion and block effects) for two or three seconds be-
12.5% to 30%. forethe end of the sequence. In fact, the objective
parameteiSI(n) suddenly decreased at that point
When considering the method used to detect than the sequence while the average valuguzin-
maximum value ofgquantizer_scaleit is worth  tizer_scale remained quite constant over the
noting that the correlation between objectivewhole sequence.
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Subsequentlyhequantizer_scalealues were di-
vided bythe spatial activity values (sEa&y. 3) and
the resulting values of this new parameter, here re- 35% to 40% is present.

ferred to ag100 X ¢_s)/S} were correlated with
the results of the subjective assessments, in a simiooking atFigs. 2and4 together, it can be seen

lar manner to that describedSection 3.2.2.a

likely that the coding process will be nearly (j.e. juv6 andcan6respectively), were quite dif-
transparent (i.e. a DSCQS score of less thaferent from their DSCQS scores while thgif0

12.5% is present);

— if the maximum value is in the range 5 — 10, it
is very likely that a DSCQS score of between

12.5% and 25% is present;

4000

3000

2000

1000 -

Numerical value of objective parameters

— if the maximum value is higher than 15, it is
very likely that a DCCQS score of higher than

that some sequences are better suited to being

evaluated by one of the two parameters just
The results (sefig. 4) obtained using this new described, while other sequences align more
parameter seem to indicate that:

closely with the other one.

For example, the
] ] ) o guantizer_scalevalues for the two sequences
— if the maximum value is lower than 5, it is very jyve-Parma and Canoe, both coded at 6 Mbit/s

X q_s)/S? values were very close to their

quencesnob4andcan9

DSCQS scores. The converse was true for se-

Thesepreliminary considerations allow us to fore-

— if the maximum value is in the range 10 — 15, itsee that merging of these two parameters (and
is very likely that a DSCQS score of betweenprobably others) may give even better correlation
25% and 35% is present;

results.
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Maximum value of the parameter (100 X q_s)/SI2

Figure 3

The objective
parameters SI2(n),
quantizer_scale, and
quantizer_scale
divided by Si2for the
sequence Husky,
coded at 4 Mbit/s .

Figure 4

DSCQS results
compared with the
maximum values of
the parameter

(100 X q_s)/SI?,
measured on
B-frames. Also
shown are: the
second-order curve
that minimizes the
square differences,
and the standard
deviation of the
random variable
which indicates the
dispersion of the
DSCQS values.
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Table 2

Video bit-rates and

resolutions used by
RAI for the SSCQE
subjective assess-

ment tests.

28

mmm 4. Can SSCQE improve the periment on eight 1-minute sequences. The work
correlation? consists of three steps:

In the previousSection correlation was found be- 1. software co-decoding of the sequences accord-
tween (i) certain computed parameters of a digital ing to the MPEG-2 standard, and making mea-
video bit-stream and (ii) the subjectively-assessed surements otheir encoding quality parameters
quality of the associated picture sequences. Never- as defined irBection 3.2.2

theless, correlation was not always satisfactory
some sequences, suchcas4 did not follow the
average behaviour. These anomalies may have oc-
curred because we tried to correlate objective mea-
surements with the results obtained with DSCQS,
which proved not to be the best choice for assessing finding a correlation between the temporal be-

Eji]gitally—encoded sequences. In fact, as noted in haviour of objective and subjective data.

as. making subjective assessments of the same se-
quences used by the single-stimulus method-
ology (but with the length of each sequence
shortened from five minutes to one minute.)

The categories, bit-rates and resolutions of the
The most fundamental drawback of DSCQS is 1-minute sequences used in this experiment are
the use of 10-second test sequences. This is use- given inTable 2
ful for images exhibiting a single impairment

level, but with scene-dependent images it is not = i
possible to include all the possible quality fluc- 4.1.  Category quality versus

tuations in any test. Secondly, to simply lengthen bit-rate. Does a law exist ?

the test sequence, so that a greater quality . . . L
variation range is incorporated, does not solve ~ TWO important questions were raisedSection 2

the problem, as memory-based biases are about the bst bit-rate to employ for different cate-
introduced where the assessor is influenced pri- gories of material (e.g. Sport, Movies, Fiction).
marily by the quality of the most recent pictures. RAIl Research Centre is trying to suggest an an-
swer to these questions for a particular scenario:
With these considerations in mind, a new methodthe thematic channel.
ology — theSingle Stimulus ContinuousQuality
Evaluation (SSCQE) [3] — has been developed byAn experiment has been planned whereby the same
the MOSAIC partners (see the article starting orcategories, bit-rates and resolutions giveiahle
page 12[1]). Basically, this method consists of 2 —in the form of a hypothetical “bouquet” of pro-
using a panel of observers to assess continuousfgammes — will be investigated. The sequences
the picture guality of the material under investiga-will be 15 minutes long and will be encoded by
tion. hardware devices.

It is reasonable to suppose that stronger correldaAe are aware that it is impossible to define
tion could be found between objective parametersclosed” categories of material, because in every
and continuously-assessed picture quality, than ithematic channel you will find every kind of se-
the case between the computed parameters and ty@ence; for example, on a Movie channel, a film
DSCQS impairment scores discusse8eaction 3  based oithe life of an athlete could contain a lot of
Sport action; similarly, on a Sport channel, there
Following on from this thought, RAI Research are likely to be interviews carried out in a studio
Centre — within the framework of the ACTS environment. We feel it is of primary importance
TAPESTRIES Project — isow carrying out an ex- to investigate if a programme material from a par-

Category 2 Mbit/s 3 Mbit/s 4 Mbit/s 4 Mbit/s 6 Mbit/s 8 Mbit/s
Half Res. Half Res. Half Res. Full Res. Full Res. Full Res.

Sport X X X X
Film X X X X
Fiction X X X X
Documentary X X X X
Music X X X X
News X X X
Cartoons X X X X
Tele-teaching X X
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ticular category can be encoded in an optimunThis experiment — in the framework of the ACTS
way, taking account of both the expected qualityTAPESTRIES project — will be carried out on
and the technical parameters, irrespective of thboth audio and video sequences using the first
channel in which it will be broadcast. stage of the new SSCQE methodology.
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particular the aspects which relate to compression systems and their suitability for new services. E

Mr Ardito is Chairman of the EBU Production Management Commit
(PMC), which co-ordinates the studies of new television product
systems and promotes the necessary standardization.

Mr Laurent Boch (left) received a degree in Electronic Engineering fi@olitecnico di Torindn 1990.

His thesis was on the vector coding of DCT coefficients for video compression, carried out at RAl Research
Centre which he joined in 1992. His fields of interest include vic~~

coding and compression.

Mr Boch patrticipates in the activities of EBU Project Group P/BRR’
(which deals with the distribution of compressed video in the studio)
is also involved in the activities of three European ACTS projects (C
QUOVADIS and TAPESTRIES). Currently, his main involvement i
the objective evaluation of video quality.

Mr Alberto Messina(right) graduated in Electronic Engineering froRolitecnico di Torindn October
1996. His thesis, entitled “Definition, calculation and analysis of objective parameters on picture q
of MPEG-2 video coding”, was prepared at the RAlI Research Centre in Turin. He is presently ca
out studies at the Polytechnic — in co-operation with RAI Research Centre — on objective quality m
ments for compressed pictures.

Dr Mario Stroppiana (left) received a doctorate in Mathematics from the University of Turin in 1970.
Since 1968, he has worked at RAI Research Centre in Turin and was involved for many years with model-
ling and computer simulations of analogue transmission broadcasting channels. Since 1985, his interests
have moved towards digital signal processing, coding and quality eval-

uation.

Dr Stroppiana was involved in the European EUREKA and RACE
jects and currently participates in two ACTS projects (DVP and QL
VADIS).

Mr Massimo Viscaright) obtained a degree in Electronic Engineerin
from the Politecnico di Torino in 1992. In 1994, he joined RAI Reset
Centre in Turin, working in the “Advanced Production Technique
department.

Mr Visca is currently involved in studies concerned with the perceived quality of compressed imag
in studies on the correlation between objective image quality measurements and subjective quality
ments. He is a participant in the European ACTS project, TAPESTRIES.
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During the experiment, two scenarios will be in-RAl is carrying out studies on these matters, using
vestigated: assessment methodologies which take advantage

. ) ] of the new techniques already devised by the
— different categories will be assessed at thACE MOSAIC project [4].

same bit-rate, in order to ascertain if there is a

rearl] d_|ffe|re_nce b_etweedn_them i frfom bodt_h A\ioreover, broadcasters will need tools that are
technical viewpoint and in terms of encoding gpje to perform continuous monitoring of the new
criticality; digital services. For this task, real-time objective

— for each single category, the variation in qualitymeasurementsre nee.ded. It_should be p055|bl_e to
caused by increasing the bit-rate and, hencélccept a lower precision with these evaluations
the relationship between achievable subjectivéha’,‘ is achievable by using time-consuming sub-
quality and bit-rate, will be investigated. Jective assessments.

This investigation should help to give a prelimi- The preliminary results have been most encourag-

nary answer to the two important questions raise¢hg and RAI is now in the process of developing

in Section 2 new methods for carrying out objective measure-
ments.

mmm 5 Conclusions

Broadcasters are interested in the commercidl Bibliography

feasibility of specialized thematic channels which

address specific sectors of the market. Neverthe-[1] Alpert, Th. and Evain, J.-P.: Subjective qual-

less, this new business opportunity raises many ity evaluation — The SSCQE and DSCQE

questions, mostly based on the acceptance by the ~Mmethodologies _

viewer of lower picture quality which could reflect EBU Technical Review No. 271 (Spring 1997).

negatively on the effectiveness of the service itself. (5] |Ty.R Recommendation BT.500-7:
Methodology for the subjective assess-

Do the specific characteristics of various types of ment of the quality of television pictures.

programmes — for example, Sport, News, Films

and Cartoons — offer the possibility of optimizing [3! \Eiﬁjaeﬂegbﬁ};g;iﬁf 'IC':h gc]%gg?of?r'éls fm .

the bit-rate? To suggest an answer to this ques- :

tion, a big effort in subjective assessment is re- ?%PLEVJ(%%'LZT&;% 104, No 11, pp 742 -

quired; the traditional assessment methodologies ' '

such as DSCQS will not be the best solution for [4] MOSAIC Handbook

the testing of digitally-encoded sequences. RACE R2111, page 7, January 1996.

George T. Waters honoured in Las Vegas

George T. Waters (right), Director of the EBU Technical
Department, was this year’s recipient of the Award of
Honour presented by the National Association of Broad-
casters (NAB) at their annual convention in Las Vegas
during March. Dr Waters is the first European to be
honoured in this way.

In presenting the award, Mr Lynn Claudy (left) — the
Vice-President of NAB Science and Technology — said
that, after more than forty years in broadcasting, Dr
Waters was well known and widely respected through-
out the community for his world-wide understanding of
broadcasting matters.

The citation on the award reads: George T. Waters for
leadership in international co-operation and technical
liaison on broadcasting matters.
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