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1 Course Syllabus

• Weeks 1-2: Introduction (16.10.03 – 23.10.03)
Topics: acoustics, digital signal processing, TTS architecture

Reading: (Dutoit, 1997, Chapters 1–3)

• Weeks 3-4: Morpho-Syntactic Processing (30.10.03 – 06.11.03)
Topics: Tokenization, PoS-Tagging, Chunking, Parsing.

Reading: (Dutoit, 1997, Chapter 4), Church (1988); Brill (1992);
Roche and Schabes (1995)

• Weeks 5-7: Phonetization and Prosody (13.11.03 – 27.11.03)
Topics: Phonetic transcription, Prosody generation.

Reading: (Dutoit, 1997, Chapters 5–6), Klatt (1987), Liberman and Church
(1992), van den Bosch and Daelemans (1993), Naval Research
Laboratory (1976) . . .

• Week 8: Concept-to-Speech Synthesis (04.12.03)
Topics: Prosody generation, interface requirements.

Reading: Youd and Fallside (1989), Pan and McKeown (1997), . . .

• Weeks 9-12: Speech Synthesis (11.12.03 – 15.01.04)
Topics: Formant-, concatenative-, articulatory-, spectral-synthesis, LPC,

PSOLA.
Reading: (Dutoit, 1997, Chapters 7–10), Black and Taylor (1994), Klatt

(1980), Holmes et al. (1964), . . .

• Week 13-14: Systems and Synthesizers (29.01.04 – 05.02.04)
Topics: rsynth, festival, mbrola, txt2pho, mary

Reading: Ing-Simmons (1994), Black and Taylor (1997); Taylor et al. (1998)

2 Administrivia

2.1 General Information

Organizer: Bryan Jurish (moocow@ling.uni-potsdam.de)
Course Web Site: www.ling.uni-potsdam.de/˜moocow/class/spsyn

Office: II.24.152
Telephone: (0331) 977-2641

Office Hours: Thursdays, 14:00 – 15:00, or by appointment

2.2 Grading Policies

Proseminar: Referat
Hauptseminar: Referat & Ausarbeitung

Students interested in presenting a Referat should arrange a topic with me, and meet
with me at least one week before the presentation to discuss the topic.
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3 Introduction

3.1 What is TTS?

• Task: Text input, spoken audio output.

• Related Tasks: Restricted-domain TTS, Concept-to-Speech Synthesis (CTS)

• Applications:

– Aids to persons with disabilities

– Automatic translation (speech-to-speech)

– Telecommunications services

– Entertainment

– etc.

3.2 Acoustics

• Speech is sound.

• Sound waves are fluctuations in (air) pressure.

• Some acoustic phenomena:

– Periodic signals

∗ Frequency (F0): pitch
∗ Amplitude (peak, peak-to-peak, RMS): intensity, volume
∗ Phase (radians, degrees, periodic fractions)
∗ Spectral envelope (timbre)

· Peaks: formants
· Troughs: antiformants

– Aperiodic signals (noise)

– Filters (low-pass, high-pass, band-pass)

– Audition (logarithmic)

• Some acoustic characteristics of speech:

– Periodic signals: vowels, sonorants

– Aperiodic signals: fricatives, transients
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3.3 Digital Signal Processing

• A digital audio signal is a stream of discrete amplitude values (samples)

– A sample represents instantaneous signal amplitude (air-pressure, voltage)
at a particular point in time (and space).

– Characteristics of a sample stream:

∗ Sampling rate (aka sampling frequency)
∗ Sample width (aka sample size, range, quantization factor)

– Phenomena:

∗ Aliasing
∗ Clipping
∗ Sample-width noise

3.4 TTS Architectures

• Symbolic NLP

– Input: Raw electronic text.

– Tasks: Tokenization, PoS tagging, morphological analysis, parsing, seman-
tic analysis, phonetification, prosody generation, etc.

– Output: narrow phonetic transcription

• Digital Signal Processing (DSP)

– Input: narrow phonetic transcription

– Tasks: Database lookup, prosody matching, parametric speech modelling,
signal generation.

– Output: audio signal.
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