CSCI 599: Natural Language Dialogue Systems
Spring 2013

Place and time: GFS 213, Wed 3:30 pm-6:20pm

Course Webpage: http://projects.ict.usc.edu/nld/cs599s13/

Instructors:
David Traum Research Assistant Professor (traum@ict.usc.edu)
David DeVault Research Assistant Professor (devault@ict.usc.edu)
Office Hours: Office: SAL 234 Wednesdays 2:00-3:15

or after class, or by appointment (at ICT in Playa Vista)

Prerequisites:

Students should have some experience with natural language processing or artificial
intelligence, and should be comfortable with medium-sized programming projects.
Recommended background would be at least one of the following courses: CSCI 544
(Natural Language Processing) or CSCI 561 (Foundations of Atrtificial Intelligence) or
CSCI 562 (Empirical Methods in Natural Language Processing) or EE619 (Advanced
Topics in Speech Recognition). Students who have not taken one of these courses
should request permission from the instructors.

Course Description:

This course will introduce students to existing computational techniques and active
research areas in the design of natural language dialogue systems. Natural language
dialogue involves extended communication between two or more participants using a
natural language such as English. Dialogue systems are designed to participate in
extended natural language interactions with human users, and have been developed for
a variety of interactive settings where a conversational interface offers advantages.
Dialogue systems leverage a range of natural language processing and modeling
techniques to help them serve as fluent and efficient conversational partners. This
course will introduce students to these techniques, with topics to include spoken
language understanding, modeling dialogue genres, dialogue management and
representing context, dialogue response policies, natural language generation,
embodied conversational agents, incremental speech processing, and dialogue system
evaluation.

Dialogue systems are both an old topic in Al and Computer Science (with famous early
examples such as Eliza, Lunar, and SHRDLU) and a topic of much current interest and
research. Indeed, dialogue systems have recently become a commercial reality, with
companies such as Nuance, Microsoft, AT&T, Google, Apple, and others providing
ubiquitous speech recognition services and voice-driven information access systems.
These services are increasingly accessible (on the web, mobile devices, and anywhere



Internet connectivity can be established), and they provide exciting new possibilities for
dialogue systems to be made available to large user populations. Throughout the course,
students will acquire an appreciation for some of the capabilities and potential of these
new technologies, as well as their current limitations.

Learning Objectives:

Students should come away from the course with a basic understanding of dialogue
system design and evaluation, and be able to:

* implement simple dialogue systems

* read and assess research papers in the area

* embark on new research in the area

Course Format:

The course lecture periods will consist of approximately 1/2 lectures by the instructors,
and 1/2 group discussion of research papers, mostly led by students. For all class
periods, students will be responsible for sending in discussion questions on the readings,
as well as participating in class discussions. Each student will have to lead the
discussion of one advanced research topic, including a short review presentation on the
topic. Students will also complete several small assignments, and carry out a main
project on a topic agreed by the instructors.

Grading:

There will be no exams in this class. Grades will be determined based on

1. reading and reviewing assigned papers (sending in questions) 10%
2. participation in class discussions 10%
3. leading one discussion topic based on assigned readings 20%
4. 2-3 small assignments 20%
5. main project (including one page description, project specification

final writeup & class presentation) 40%

Course Materials:

Required readings: The primary readings for this course will be a set of technical
papers to accompany each lecture session and student-led topic. These papers will be
made available on the course webpage or as class handouts.

Textbook: Spoken Dialogue Systems, Kristiina Jokinen and Michael McTear, Synthesis
Lectures on Human Language Technologies, 2010. This book is freely available to USC
students at: http://www.morganclaypool.com/doi/pdf/10.2200/S00204ED1V01Y200910HLT005




Course Schedule:

Topics/Daily Activities Readings Homework Due
Dates
Week 1 Lectures: Overview of course: | Jokinen & McTear Ch. 1
what is dialogue, dialogue (optional) Jurafsky&Martin Ch
genres, demos of dialogue 24
systems, dialogue system Traum 2008
components, techniques for
dialogue modeling and dialogue
management, research topics
Week 2 Lectures: Simple models of Jokinen & McTear Ch. 2.1-2.1.1, Assignment 1
Dates dialogue structure: trees and 2.3,
finite state approaches, Weizenbaum 1966
dialogue acts, key phrase Sutton et al 1996
reactive approaches, Traum 1999
information retrieval-based Leuski & Traum 2011
approaches, Voice XML
Week 3 Lectures: Speech recognition, Bhagat et al 2005
Dates use of speech recognizers in Goldwater et al 2000
dialogue systems, natural
language understanding
Week 4 Lectures: Advanced models of | Jokinen & McTear Ch. 2.1.2, Assignment 2
Dates dialogue structure: frame-based | 2.2, 4, 5.1
approaches, information-state Goddeau et al 1996
approaches, plan- and Traum & Larsson 2003
agent-based approaches Smith et al 1995
Allen et al 1995
Rich et al 2001
Week 5 Lectures: Natural language Walker & Rambow 2002
Dates generation for dialogue Stent 2002
systems, text-to-speech Oh & Rudnicky 2002
synthesis, use of speech Devault et al 2008
synthesizers in dialogue
systems
Week 6 Lectures: Dialogue system Jokinen & McTear Ch. 6 Project proposal
Dates evaluation, overview of Carletta 1996 (1 page)
specialized research topics Gandhe & Traum 2008
Moeller 2010
Week 7 Lectures: Stochastic Jokinen & McTear Ch. 2.4 Assignment 3
Dates approaches to dialogue: Levin & Pieraccini 1997 Discussion topic
dialogue policy design and Roy et al 2000 choice
training, MDP and POMDP
reinforcement learning,
simulated users




Week 8 Discussion topics

Dates

Week 9 Discussion topics

Dates

Week 10 Discussion topics

Dates

Week 11 Discussion topics Project

Dates specification (4
pages)

Week 12 Discussion topics

Dates

Week 13 Discussion topics

Dates

Week 14 Project Presentations

Dates

Week 15 Project Presentations Final project

Dates

Weeks 8-13 will be concerned with mostly student-led discussions of papers on selected

research topics. Detailed bibliographies for each topic will be posted on the course

webpage. Actual topics will be decided based on interest of students, but will be selected

from among themes including:

turn-taking

mixed-initiative

referring in dialogue

grounding and repair

dialogue act modeling

dialogue act recognition

incremental speech processing

multi-party dialogue (3 or more participants)

multi-modal dialogue

prosody and information structure

dialogue genres: task-oriented, tutoring, casual conversation, information-seeking
embodied conversational agents

human-robot dialogue interaction

dialogue tracking in other language-processing systems (machine translation,
summarization/extraction)

non-cooperative dialogue systems (negotiation, deception)

affective dialogue systems

dialogue with different user populations (children, elderly, differently abled)
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S. Thrun. Proceedings of the Association for Computational Linguistics (ACL),
2000.

39. Optimizing Dialogue Management with Reinforcement Learning: Experiments with
the NJFun System. Satinder Singh, Diane Litman, Michael Kearns and Marilyn
Walker. Journal of Artificial Intelligence Research (JAIR), Vol. 16, 2002.

Statement for Students with Disabilities:

Any student requesting academic accommodations based on a disability is required to
register with Disability Services and Programs (DSP) each semester. A letter of
verification for approved accommodations can be obtained from DSP. Please be sure
the letter is delivered to the instructor as early in the semester as possible. DSP is
located in STU 301 and is open 8:30 a.m.—5:00 p.m., Monday through Friday. The phone
number for DSP is (213) 740-0776.

Statement on Academic Integrity:

USC seeks to maintain an optimal learning environment. General principles of academic
honesty include the concept of respect for the intellectual property of others, the
expectation that individual work will be submitted unless otherwise allowed by an
instructor, and the obligations both to protect one’s own academic work from misuse by
others as well as to avoid using another’s work as one’s own. All students are expected
to understand and abide by these principles. Scampus, the Student Guidebook, contains
the Student Conduct Code in Section 11.00, while the recommended sanctions are



located in Appendix A: http://www.usc.edu/dept/publications/SCAMPUS/gov/. Students
will be referred to the Office of Student Judicial Affairs and Community Standards for
further review, should there be any suspicion of academic dishonesty. The Review
process can be found at: http://www.usc.edu/student-affairs/SJACS/.

Emergency Preparedness/Course Continuity in a Crisis

In case of a declared emergency if travel to campus is not feasible, USC executive
leadership will announce an electronic way for instructors to teach students in their
residence halls or homes using a combination of Blackboard, teleconferencing, and
other technologies.



