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Course Objectives
(Dersin Amaci)

The objective of this course is to introduce students to the fundamental
principles of speech signal processing, including speech production and
perception mechanisms and the spectral and temporal characteristics of
speech signals. The course aims to develop students’ ability to analyze
speech signals using time- and frequency-domain techniques and to apply
methods such as linear prediction, pitch detection, and voiced/unvoiced
classification. By the end of the course, students will be able to implement
basic speech analysis, compression, and coding techniques, including
waveform, voice, and transform coders, using MATLAB and PRAAT for
practical speech processing applications.

Bu dersin amaci, 6grencileri konusma isaret islemenin temel ilkeleriyle
tanistirmak; konusma Uretimi ve algisi mekanizmalari ile konusma
isaretlerinin  zamansal ve spektral ozelliklerini kavratmaktir. Ders,
ogrencilerin zaman ve frekans bolgesi yontemlerini kullanarak konusma
isaretlerini analiz edebilme ve dogrusal kestirim, perde (pitch) belirleme ile
sesli/sessiz  (voiced/unvoiced) siniflandirma tekniklerini uygulayabilme
yetkinligi kazanmalarini hedeflemektedir. Dersin sonunda 06grenciler,
MATLAB ve PRAAT’I kullanarak dalga bi¢cimi kodlayicilar, ses kodlayicilar ve
doénistm tabanli kodlayicilar dahil olmak Gizere temel konusma sikistirma ve
kodlama tekniklerini uygulayabileceklerdir.

Course Content
(Dersin igerigi)

Review of fundamentals of digital signal processing. Speech production
model (source-system model). Speech perception. Classes of speech sounds:
consonants, vowels, and formants. Spectral characteristics. Speech analysis
techniques: Short-term analysis, frames, and windows. Time-domain
analysis: Energy, zero-crossing rate, and autocorrelation. Frequency domain
analysis: Spectrograms and formant frequencies. Linear prediction analysis.
Pitch detection. Voiced/Unvoiced detection. Speech compression and
coding. Waveform coders. Voice coders. Linear predictive coders. Transform
coders. Applications in MATLAB and PRAAT.

Sayisal isaret isleme temellerinin gézden gecirilmesi. Konusma (retim
modeli (kaynak-sistem modeli). Konusma algilama. Konusma seslerinin
siniflari: Unstzler, Gnliler ve formantlar. Spektral 6zellikler. Konusma analiz
teknikleri: kisa slre analizi, cerceveler ve pencereler. Zaman alani analizi:
eneriji, sifir gecis orani ve 0zilinti. Frekans alani analizi: Spektrogramlar ve
formant frekanslari. Dogrusal 6ngoru analizi. Pitch saptama. Sesli/Sessiz
saptama. Konusma sikistirma ve kodlama. Dalga kodlayicilar. Dogrusal
Ongort  kodlayicilar. Donlisim kodlayicilar. MATLAB ve PRAAT da
uygulamalar.

Course Learning Outcomes
(Dersin Ogrenme Ciktilari)

CO1. Identify human speech production mechanisms, components, and
models. [1.2]




CO2. Describe time and frequency domain characteristics of the speech and
audio signals. [1.2]

C03. Explain the fundamentals of speech and audio coding (or
compression), speech enhancement, speech synthesis, and automatic
speech recognition. [1.2]

COA4. Apply the algorithms and methods learned to some speech processing
problems such as filtering and coding using MATLAB and PRAAT. [1.2]

CO1. insan ses liretim mekanizmasini, bilesenlerini ve modellerini tanimlar.
[1.2]

CO2. Konusma ve audio isaretlerin zaman ve frekans bolgesi
karakteristiklerini aciklar. [1.2]

C03. Konusma kodlama (veya sikistirma), konusma iyilestirme, konusma
sentezi ve otomatik konusma tanimanin temellerini agiklar. [1.2]

C04. Ogrenilen algoritma ve yéntemleri filtreleme ve kodlama gibi baz
konusma isleme problemlerine MATLAB ve PRAAT kullanarak uygular. [1.2]

ISCED Category of course
(Dersin ISCED Kategorisi)

Textbook
(Ders Kitabi)

Lawrence R. Rabiner, Ronald W. Schafer, Theory and Applications of Digital
Speech Processing, Pearson, First edition, 2011.

Other References
(Yardimci Kaynaklar)

Digital Signal Processing (4th Edition), John G. Proakis, Dimitris K. Manolakis,
2006.

COURSE PLAN (DERS PLANI)

Week Topics
(Hafta) |(Konular)

1 Introduction to Digital Signal Processing.

z Review of Fundamentals of Digital Signal Processing.

3 Fundamentals of Human Speech Production Mechanism.

4 Hearing, Auditory Models, and Speech Perception.

5 Sound Propagation in the Human Vocal Tract.

6 Time Domain Methods for Speech Processing.

7 Time Domain Methods for Speech Processing.

8 Time Domain Methods for Speech Processing.

9 Frequency Domain Representations.

10 Frequency Domain Representations.

11 Linear Predictive Analysis of Speech Signals.

12 Linear Predictive Analysis of Speech Signals.




13 Digital Coding of Speech Signals.

14 Digital Coding of Speech Signals.
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