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SPECOM 2019 Preface

The International Conference on Speech and Computer (SPECOM) was established by
the St. Petersburg Institute for Informatics and Automation of the Russian Academy of
Sciences (SPIIRAS) and the Herzen State Pedagogical University of Russia thanks to
the efforts of Prof. Yuri Kosarev and Prof. Rajmund Piotrowski.

In its long history, the SPECOM conference was organized alternately by SPIIRAS
and by the Moscow State Linguistic University (MSLU) in their home cities. SPECOM
2019 was the 21st event in the series, organized by Bogazi¢ci University (Istanbul,
Turkey), in cooperation with SPIIRAS and MSLU. The conference was sponsored by
ASM Solutions Ltd. (Moscow, Russia) and supported by the International Speech
Communication Association. The conference was held jointly with the 4th International
Conference on Interactive Collaborative Robotics (ICR) — where problems and modern
solutions of human-robot interaction were discussed — during August 20-25, 2019 at
Bogazici University, one of the top research universities in Turkey, established in 1863.

During the conferences three invited talks were given by Prof. Hynek Hermansky
(Julian S. Smith Professor of Electrical Engineering and the Director of the Center for
Language and Speech Processing at the Johns Hopkins University in Baltimore,
Maryland, USA and Research Professor at the Brno University of Technology,
Czech Republic), Prof. Odette Scharenborg (Delft University of Technology,
The Netherlands), and Prof. Erol Sahin (Computer Engineering Dept., Middle East
Technical University, Ankara, Turkey).

It is often argued that in in processing of sensory signals such as speech, engineering
should apply knowledge of properties of human perception—both have the same goal
of getting information from the signal. Prof. Hermansky’s talk, entitled “If You Can’t
Beat Them, Join Them,” showed examples from speech technology that perceptual
research can also learn from advances in technology. Since speech evolved to be heard
and properties of hearing are imprinted on speech, engineering optimizations of speech
technology often yield human-like processing strategies. Prof. Hermansky presented a
model of human speech communication which suggests that redundancies introduced
in speech production in order to protect the message during its transmission through a
realistic noisy acoustic environment are being used by human speech perception for a
reliable decoding of the message. That led to a particular architecture of an automatic
recognition (ASR) system in which longer temporal segments of spectrally smoothed
temporal trajectories of spectral energies in individual frequency bands of speech are
used to derive estimates of the posterior probabilities of speech sounds. Combinations
of these estimates in reliable frequency bands were then adaptively fused to yield the
final probability vectors, which best satisfy the adopted performance monitoring
criteria.

Speech recognition is the mapping of a continuous, highly variable speech signal
onto discrete, abstract representations. In both human and automatic speech processing,
the phoneme is considered to play an important role. Abstractionist theories of human
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speech processing assume the presence of abstract, phoneme-like units that sequenced
together constitute words, while many large vocabulary automatic speech recognition
(ASR) systems use phoneme acoustic models. Prof. Scharenborg, in her talk entitled
“The Representation of Speech in Human and Artificial Brain,” argued that phonemes
might not be the unit of speech representation during human speech processing and that
comparisons between humans and dynamic neural networks and cross-fertilization
of the two research fields can provide valuable insights into the way humans process
speech and thereby improve ASR technology. The present volume includes an invited
paper by Prof. Scharenborg that discusses these issues at length.

Prof. Sahin’s talk, entitled “Animating Industrial Robots for Human—Robot
Interaction,” discussed interesting interaction research for robot-assisted assembly
operations in the production lines of factories. Prof. Sahin argued that as platforms that
require fast and fine manipulation of parts and tools remain beyond the capabilities of
robotic systems in the near future, robotic systems are predicted not to replace, but to
collaborate with the humans working on the assembly lines to increase their produc-
tivity. He briefly summarized the vision and goals of a recent TUBITAK project, titled
CIRAK, which aims to develop a robotic manipulator system that will help humans in
an assembly task by handing them the proper tools and parts at the right time in a
correct manner. Toward this end, Prof. Sahin shared his group’s recent studies on the
creation of a commercial robotic manipulator platform, made more life-like by
extensions and modifications to its look and behavior.

This volume contains a collection of submitted papers presented at the conference,
which were thoroughly reviewed by members of the Program Committee consisting of
more than 100 top specialists, as well as an invited paper by Prof. Scharenborg. Each
paper was reviewed, single blind, by two to four committee members (three reviewers
on the average) and then discussed by the program chairs. In total, 57 papers were
selected by the Program Committee for presentation at the SPECOM Conference.
A total of 126 submissions were received and evaluated for SPECOM/ICR. The
conference sessions were thematically organized, into Audio Signal Processing,
Automatic Speech Recognition, Speaker Recognition, Computational Paralinguistics,
Speech Synthesis, Sign Language and Multimodal Processing, and Speech and
Language Resources. An increasing number of papers used deep neural network-based
approaches across these themes.

We would like to express our gratitude to all authors for providing their papers on
time, to the members of the Program Committee for their careful reviews and paper
selection, and to the editors and correctors for their hard work in preparing this volume.
Special thanks are due to Alen Demirel, Cem Tuncel, Bilge Yiiksel, Hasan Kiiciik of
BROS Group, our Conference Office, for their excellent work during the conference
organization.

August 2019 Albert Ali Salah
Alexey Karpov
Rodmonga Potapova
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