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The telephony network broadly changed during the last decades with the intensive
introduction of Voice over Internet Protocol (VoIP) technology and third generation
mobile networks. These networks enable new transmission paradigms that affect the
perceived quality of speech signals. The perceived characteristics of a speech sig-
nal transmitted by a VoIP network differ from the characteristics of a speech signal
transmitted by a traditional analog telephony network: new impairments are intro-
duced (e.g. packet losses), or traditional ones are exacerbated (e.g. echo). However,
enhancements have been also introduced in VoIP and new mobile networks. For
instance, WideBand (WB) and Super-WideBand (S-WB) transmissions both signif-
icantly improve speech quality.

In this book, instrumental measurement methods for the perceived quality of
transmitted speech are described. Such methods simulate the speech perception pro-
cess employed by human subjects during auditory experiments. The measure stan-
dardized by the International Telecommunication Union (ITU), called “Wideband-
Perceptual Evaluation of Speech Quality” or WB-PESQ, is not able to quantify all
of these perceived characteristics on a unidimensional quality scale, the Mean Opin-
ion Score (MOS) scale. Recent experimental studies have shown that subjects make
use of several perceptual dimensions to judge on the quality of speech signals. In
order to represent the signal at a higher stage of perception, a new model, called
“Diagnostic Instrumental Assessment of Listening quality (DIAL)”, has been de-
veloped. It includes a perceptual and a judgment model, which simulates the whole
quality judgment process. Except for strong discontinuities, DIAL predicts very well
the speech quality of different speech processing and transmission systems, and it
outperforms the Wideband-Perceptual Evaluation of Speech Quality (WB-PESQ).

The work presented in this book was carried out at three different places: (i) the
Quality and Usability Lab, Technical University of Berlin, Germany (ii) the Re-
search and Development department of France Télécom, Lannion, France, and (iii)
the Ecole Nationale d’Ingénieurs de Brest, France. It would not have been possi-
ble without the help of many supporters. Especially, this work has been performed
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within the framework of a collaboration between two companies, Orange (former
France Télécom) and Deutsche Telekom AG. I would like to thank all persons who
have given their support:

· the head of the Quality and Usability Lab, Prof. Dr.-Ing. Sebastian Möller, for
his support at both professional and personal levels and his ongoing availability
and guidance,

· Dr. Valérie Gautier-Turbin and Dr. Vincent Koehl for supporting my work and
for their constructive review of the manuscript,

· Vincent Barriac, Prof. Dr.-Ing. Alexander Raake, Marcel Wältermann, and Dr.-
Ing. Kirstin Scholz for many fruitful discussions,

· my friends and colleagues Rachid Guerchouche, Virginie Durin, Julien Faure,
Leatitia Gros, Adrien Leman, Anne Battistello, Emilie Geissner-Koehl, Marie-
Neige Garcia, Jens Ahrens, Matthias Geier, Lu Huo, Camille Dekeukelaere, Fa-
bien Tencé, Matthieu Aubry, Nicolas Marion and Kristen Manac’h, for their as-
sistance, advices, encouragements and great research atmosphere,

· the managers Pierre Henry, Pierre Chevalier and Klaus-Jürgen Buss for enabling
this collaboration,

· the secretaries, Irene Hube-Achter and Nicole Bouteiller, for their grateful sup-
port in all administrative (or not) steps,

· the laboratory assistants, Ulrike Stiefelhagen and Martine Apperry, for their tech-
nical supports in running numerous auditory tests,

· Dr. Chistophe d’Alessandro for reviewing the manuscript and providing impor-
tant corrections,

· all colleagues within the ITU-T Study Group 12, Catherine Quinquis, Akira
Takahashi, Ludovic Malfait and especially the winners of the ITU-T POLQA
project, Dr. John Beerends, Dr.-Ing. Christian Schmidmer and Dr.-Ing. Jens
Berger,

· Jennifer Lefebvre and Marie-Paul Friocourt for proofreading draft material and
providing comments and suggestions,

· my music bands, Dimopulos Quartet and Century,

· my mother, Anne-Marie Wascat, for her encouragements,
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· my partner, Natacha Lefebvre, for her understanding and ongoing support through-
out these years. This work would not have been possible without you.

To all students who try to get a doctoral degree; don’t drop out, you will pass!

Brest, France
December 15, 2010 Nicolas Côté
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