
Linguistics 478/578: Speech Technology

Speech technology includes computer speech recognition and computer speech synthesis. This hands-on
course begins with a review of basic phonetics and speech signal processing and then goes through the basic
logic and methodologies for speech synthesis and recognition. Programming expertise is not required, but
most assignments will have programming options for those interested.

Be forewarned that there is a significant math component to the course. In addition, there is significant use
of (free and platform-independent) software that you’ll need to install on your own computer.

Instructor

Name: Mike Hammond
Email: hammond at u dot arizona dot edu (reliable)
Phone 621-5759 (unreliable)
Office: Douglass 308
Hours: Wed. 9:00–11:00, and by appointment

Texts

Holmes, John & Wendy Holmes. 2001. Speech synthesis and recognition. London: Taylor and Francis. 2nd
edition.

Rodman, Robert D. 1999. Computer speech technology. Boston: Artech House.

Course Website

https://faculty.sbs.arizona.edu/hammond/ling578-sp20/

Requirements

Homework 14%× 6 = 84%
Final homework 16%

There are seven assignments over the course of the term and a final larger assignment. The lowest regular

homework score—or missing score—will be dropped; the final assignment cannot be dropped. All assign-
ments will have additional separate components for students enrolled in 578. Most assignments will allow
students to select different options for a question depending on their programming skills/interests.

Software

We will be making extensive use of the following free software. Please download, install, and confirm they

are working in the first week of classes. You will also need to install some additional (free) python modules,
but more on that later.
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Praat http://www.praat.org (free)

Docker https://www.docker.com/products/docker-desktop (free)

Schedule

Week Date Topic Reading Due

1 1/14 no class

1/16 Overview

2 1/21 Phonetics R ch.1, HH ch.1
1/23

3 1/28 Acoustics R ch.2 HW#1
1/30

4 2/4 Speech signal coding HH chs.2,4
2/6

5 2/11 Synthesis R ch.4, HH ch.6 HW#2
2/13

6 2/18 More synthesis HH ch.5
2/20

7 2/25 Text-to-speech HH ch.7 HW#3
2/27

8 3/3 Front-end analysis HH chs.8,10
3/5

3/10 Spring break

3/12 Spring break

9 3/17 Front-end analysis HW#4
3/19

10 3/24 HMMs HH ch.9, R ch.3
3/26

11 3/31 HMMs HW#5
4/2

12 4/7 Neural nets
4/9

13 4/14 Neural nets HW#6
4/16

14 4/21 Language modeling HH ch.12
4/23

15 4/28 Language modeling HW#7
4/30

16 5/5 TBA
5/7 no class

17 5/12 no class final HW

Readings are to be done before class on the day of the week for which they are listed. Be aware that due
dates are real. Assignments are due by the beginning of class on the day they are assigned and late work

will not be accepted. Assignments can be turned in by email, but must be emailed before the beginning of
class and can only be submitted as pdf. (Msword/doc/docx files or screencaps from your phone will not be
accepted.)

Boilerplate

Disabilities If you have a disability that affects how you will need to do the work in this class, please let
us know within the first week of class.

Academic Code of Conduct Cheating and plagiarism are not remotely acceptable in any way. Disruptive
behavior in class is not acceptable.
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Sensitive Material This is a university and you are adults. It is possible that we may touch on topics
that some students could find sensitive during the semester. Given the focus of this course, this seems
unlikely, but I alert you nonetheless.

University boilerplate

All of the following are things the university requires us to put on syllabi.

Absence and Class Participation Policy

Attendance is not required, but the university requires the following on syllabi anyway.

The UA’s policy concerning Class Attendance, Participation, and Administrative Drops is available at:
http://catalog.arizona.edu/policy/

class-attendance-participation-and-administrative-drop

The UA policy regarding absences for any sincerely held religious belief, observance or practice will be accom-
modated where reasonable, http://policy.arizona.edu/human-resources/religious-accommodation-policy.

Absences pre-approved by the UA Dean of Students (or Dean Designee) will be honored. See: https://

deanofstudents.arizona.edu/absences

Classroom Behavior Policy

To foster a positive learning environment, students and instructors have a shared responsibility. We want a
safe, welcoming, and inclusive environment where all of us feel comfortable with each other and where we
can challenge ourselves to succeed. To that end, our focus is on the tasks at hand and not on extraneous
activities (e.g., texting, chatting, reading a newspaper, making phone calls, web surfing, etc.).

Students are asked to refrain from disruptive conversations with people sitting around them during lecture.
Students observed engaging in disruptive activity will be asked to cease this behavior. Those who continue
to disrupt the class will be asked to leave lecture or discussion and may be reported to the Dean of Students.

Threatening Behavior Policy

Required language: The UA Threatening Behavior by Students Policy prohibits threats of physical harm to
any member of the University community, including to oneself. See http://policy.arizona.edu/
education-and-student-affairs/threatening-behavior-students.

Accessibility and Accommodations

Recommended language is provided on the Disability Resource Center website: http://drc.arizona.edu/
instructors/syllabus-statement.

Code of Academic Integrity

Students are encouraged to share intellectual views and discuss freely the principles and applications of
course materials. However, graded work/exercises must be the product of independent effort unless other-
wise instructed. Students are expected to adhere to the UA Code of Academic Integrity as described in
the UA General Catalog. See: http://deanofstudents.arizona.edu/academic-integrity/students/

academic-integrity.

UA Nondiscrimination and Anti-harassment Policy

The University is committed to creating and maintaining an environment free of discrimination; see http://
policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
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Subject to Change Statement

Information contained in the course syllabus, other than the grade and absence policy, may be subject to
change with advance notice, as deemed appropriate by the instructor.

Learning outcomes

This course addresses items #1, #3, and #4 below.

1. demonstrate ability to analyze patterns in language

2. show awareness of language usage patterns around the world

3. describe and address common misconceptions about language

4. communicate knowledge about linguistics through writing or orally

Learning objectives

See course description above.
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