7PrefaceThis work was carried out at the Laboratory of Acoustics and Audio Signal Processing inthe Helsinki University of Technology (HUT) (Espoo, Finland) during the years 1993—1995. I am deeply grateful to my supervisor, Prof. Matti Karjalainen, for constant helpand friendship during all phases of my work and also for organizing financial support formy research.I have had the possibility to conduct part of this study at CARTES (Espoo, Finland). Iam grateful to Mr. Otto Romanowski (director of CARTES), Ms. Sini Sormunen, Mr.Harri Kaimio, Mr. Jan G. Liljestrand, Mr. Tuomo R�nkk�, Mr. Erkka Suominen, Mr.Juuso Voltti, and other people I have met in CARTES, for a pleasant and inspiring atmo-sphere.I have also spent more and more time working at the Acoustics Laboratory inOtaniemi, and I want to thank the personnel of this slightly overcrowded laboratory forbeing friendly every day. Especially I want to thank our secretary, Ms. Lea S�derman,for her kind help in practical issues, and Mr. Jyri Huopaniemi and Mr. Martti Rahkila fortheir assistance in questions associated with computer networks and file formats. Jyriread the manuscript of this thesis and gave me several useful comments. I wish to thankMr. Timo Kuisma with whom I had fruitful discussions on the nature of deinterpolation.We also worked together on two conference papers. Lic. Tech. Toomas Altosaar hasproof-read many of my conference papers and has helped me to improve my Englishwriting. I am deeply indebted to him for this. At the Acoustics Laboratory, I have hadmany interesting discussions with experienced scientists, such as Dr. Paavo Alku, Mr.Juha Backman, and Dr. Unto K. Laine, which I gratefully acknowledge here. Paavo readthe manuscript and helped me with his insightful comments. My special thanks go to Mr.Tommi Huotilainen, with whom I share an office room at the Acoustics Lab, for being atough opponent in the game of squash.I wish to thank the pre-examiners of my thesis, Assoc. Prof. Olli Simula (Laboratoryof Computer and Information Science, HUT) and Assoc. Prof. Julius O. Smith(CCRMA, Stanford University, California, USA) for their positive feedback and pro-found comments. I am especially happy that I have had the opportunity to discuss inter-esting issues related to physical modeling of musical instruments with Dr. Smith severaltimes during the years 1991—1995 all over the world (e.g., in Finland, Sweden,Denmark, Japan, Italy, USA, Canada, and the Internet).I would like to express my gratitude to Prof. Timo I. Laakso (SEMSE, University ofWestminster, London, U.K.) who has played an important role in this study: with him Ihave written numerous papers that are related to this thesis. Furthermore, Timo gave mevaluable comments on my manuscript thus helping me to improve my text.I also want to thank Prof. Iiro Hartimo (Laboratory of Signal Processing andComputer Technology, HUT) who read an early version of my manuscript and gave meuseful feedback. Mr. Luis Costa worked hard to find language deficiencies and typingmistakes in the manuscript. I want to thank him for his diligence. I learned a lot from hiscomments.Dr. Jean—Marc Jot (IRCAM, Paris, France) and I had some inspiring e-mail discus-sions on time-varying digital filters. Mr. Stephan Tassart (IRCAM, Paris, France) hasamused me with theoretically interesting questions related to Lagrange interpolation. I

8have had some friendly debates with Mr. Maarten van Walstijn (Royal Conservatory, theHague, the Netherlands) via e-mail, and also in Ferrara, Padua and Venice, about frac-tional delays and conical waveguides. I want to express my gratitude to these fine per-sons for their interest in my work.I have had the possibility to write a journal paper with Prof. Tapio �Tassu� Takala(Laboratory of Information Processing Technology, HUT). I thank him for fluent co-operation and friendship. I wish to thank my coauthor Dr. Jonathan Mackenzie (SEMSE,University of Westminster, London, U.K.) for innovative co-operation. Mr. RamiH�nninen (Laboratory of Information Processing Technology, HUT) has recently startedimplementing a woodwind instrument model that employes fractional delay techniquespresented in this work. Discussions with him have helped me to understand how to betterdescribe some of the filter structures. My sincere thanks go also to Mr. Sami Linnainmaa(HUT) for his clever comments on the Thiran allpass filter. I am grateful to Mr. MarttiVainio and Mr. Olli Salmensaari for their help in getting hold of some interesting refer-ences that appeared to be difficult to find.I thank my good friend, mathematician, poet, and rock musician, Timo Kojonen, fortrying to weed out inaccurate mathematical notations in my work and especially for greatcompany in the evenings. I would also like to thank my fianc�e Miia Jaatinen for love andunderstanding also when I have been under pressure. Luckily enough, she is still notshowing any particular interest in digital signal processing, and has always been success-ful in making me think of issues other than work or this thesis.Finally, my warmest thanks go to my parents, Anneli and Pekka V�lim�ki, who haveconstantly encouraged me to study as much as possible, and given me the opportunity todo so.The financial support of the Academy of Finland, the Finnish Cultural Foundation,and the Jenny and Antti Wihuri Foundation is acknowledged.Westend, EspooNovember 30, 1995Vesa V�lim�ki