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Preface

The book Kommunikaatioakustiikka by Matti Karjalainen (1946-2010) has always been
around during my research career in audio and psychoacoustics, starting from my PhD stud-
ies (1996-2001), through the periods when I was a postdoc (2001-2005), a senior researcher
(2005-2012), and now during my tenure track professorship (2012-). I first used the book as
a reference, as it summarized many relevant topics and provided good pointers on where to
find more information. I have also been teaching the corresponding course at Aalto University
(the university formerly called Helsinki University of Technology), first during Matti’s sab-
batical years, then sick leaves, and regularly after his passing away. It was my and many other
people’s opinion that the book was great, but it did not have a counterpart written in English.
Matti himself knew this, and he worked on a translation, a of which he completed about 30%
in 2002, including the preface that follows.

For a long time 1 thought that I should finish Matti’s work, as it would benefit people in the
fields of audio and speech. However, I also understood that it would be quite a hard job. The
final motivation came from my university, which stated that all MSc-level teaching should have
course material in English as well, starting from autumn 2015. So, in autumn 2013, I decided
to complete the book. To ensure that I would really do it, I proposed the book to Wiley, since I
understood that I needed a deadline. I also thought that international distribution would benefit
the propagation of the book. The book project meant a period of 10 months where I worked so
much that I felt that my hands were stuck permanently to my laptop.

The book grew by about 30% from the original Finnish book, as I added quite a bit more
material on audio techniques and updated many parts of the book. Consequently, the subject
matter of the book might be too large for a single-semester course. Teachers are encouraged
to leave some chapters out, as the whole book might be too much information to be digested
in one go. I shall be updating the companion web page of this book with sound examples and
other material to help teachers of such courses.

The book covers many fields within acoustics, and without great help from many profes-
sionals in the field, the book would be less detailed and less complete. First of all, I received
very kind help in translating and updating the text from my PhD students Marko Takanen
(Chapter 13), Teemu Koski (Chapter 19), and Olli Rummukainen (Section 11.7). Juha Vilkamo
and Marko Takanen also provided text and figures from their PhD theses. The following profes-
sionals have read and commented on, or otherwise helped with, the project: Paavo Alku, Brian
C. J. Moore, Mikko Kurimo, Ville Sivonen, Nelli Salminen, Ilkka Huhtakallio, Cleopatra Pike,
Catarina Hiipakka, Alessandro Altoé, Mikko-Ville Laitinen, Sgren Bech, Archontis Politis,



xxii Preface

Olli Santala, Sascha Disch, Tapio Lokki, Lauri Savioja, Hannu Pulakka, Richard Furse, Unto
K. Laine, Vesa Vilimiki, Javier Gomez Bolanos, Cumhur Erkut, Damian Murphy, Simon
Christiansen, Jesper Ramsgaard, Bastian Epp, Athanasios Mouchtaris, Nikos Stefanakis,
Antti Kelloniemi, Kalle Koivuniemi, Ercan Altinsoy, Lauri Juvela, Symeon Delikaris-Manias,
Tapani Pihlajamiki, Antti Jylhd, Tuomo Raitio, Martti Vainio, Gaétan Lorho, Mari Tervaniemi,
Antti Kuusinen, Jouni Pohjalainen, Christian Uhle, Torben Poulsen, Davide Rocchesso, Nick
Zacharov, and Thibaud Necciari. Luis R. J. Costa worked on removing the worst Finglishisms
in the book, making them into more readable English expressions.

L, of course, hope that the book is successful, and new editions come out in time. With that in
mind following the tradition started by Brian C. J. Moore in his Introduction to Psychology of
Hearing, 1 would hereby like to open a similar contest. A prize of a box of Finnish chocolate
confections will be awarded to the reader who spots the most errors in this edition, and writes
to me to point them out. Game on!

I hope you will enjoy reading the book, and that you will find it beneficial in your research
work and studies.

Ville Pulkki
Otaniemi, Espoo, Finland
May 2014



Preface to the Unfinished
Manuscript of the Book

The origins of this book date back to 1980 at the Helsinki University of Technology (HUT).
I started lecturing the course ‘CoMMUNICATION AcousTics’ (in Finnish), based on a collection
of material from previous lecturers, in the tradition of engineering psychoacoustics influenced
by some US and German textbooks.

The first encounter with principles on how we perceive sound was a very inspiring one,
not only because of the need to traverse through a vast amount of experimental results on the
functioning of hearing and gradually structure the underlying principles, but also because of
having to start to generate ideas on how this could be simulated by computational means. This
knowledge has gradually developed in various research projects, and the present course on
‘COMMUNICATION ACOUSTICS’ is a much more mature version than the first one.

Finishing a Finnish textbook for the course after 18 years was the proper time to look at the
possibility of rewriting and extending it into an English version. This task was motivated by
finding that there was no modern textbook covering the wide field of communication by sound
and voice, especially from the point of view of engineering psychoacoustics. To fill a bit of this
gap, this book was written. Sabbatical leave during 1999-2000 from my HUT duties allowed
me to do most of this writing.

The importance of engineering psychoacoustics has been growing rapidly since the late
1980s. There are several reasons for this. The rapid development of digital audio is one of the
most important driving forces. Audio coding and related questions of sound quality showed
engineers and scientists how essential knowing the principles of human auditory perception is.

Not only hearing-related knowledge and know-how but also knowledge of a wide variety
of other disciplines involving sound and voice are needed to work succesfully in advanced
research and development. Three cornerstones, in my view, are essential for such success:
(physical) acoustics, auditory perception, and (digital) signal processing. The first tells us how
physical systems behave, the second how we behave when capturing sound and its content,
and the last is the primary tool to implement modern sound technology.

This textbook is written mainly for engineering-oriented readers as a general tutorial to a
wide range of topics important in R&D on modern sound technology. On the other hand, it
is written with the objective of providing this knowledge to a much wider audience as well.
The reader may focus on the subtopic of interest, in most cases without having to digest all
the prior material in full detail. Also, formal theories from mathematics are not extensive and
may be skipped, at least in the first reading. One important function of the book is to provide



XXiv Preface to the Unfinished Manuscript of the Book

pointers to relevant literature on each subtopic. In this sense, it may also have a modest role as
a handbook of references.

As I have already said, the scope of the book is wide, and it tries to be comprehensive but not
deep in every subject. The first chapters present an overview of acoustics, signal processing,
speech, and audio. These are more like introductions to the most important concepts. Read-
ers who are familiar with them may skip them. To some degree, understanding these topics
and concepts is necessary in the rest of the book. The main part of the book is related to the
human auditory system, its function and properties, as well as to modelling for research and
applications.

I have been lucky in having help and support from many people. My students have provided
feedback on my lectures and the Finnish version of this book.

This is the first English version of the book, and I hope, in addition to proving useful to as
many readers as possible, that readers are willing to provide feedback to help me improve this
book in the future.

Matti Karjalainen
Fiskars, Finland
January 2002
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