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Distributed Intelligence in Autonomous Robotics 
 

CS594, Section 30682 
Spring 2003 

Class web page:  http://www.cs.utk.edu/~parker/Courses/CS594-spring03 
 
 
Instructor:  Prof. Lynne E. Parker 

Office:  Claxton Complex 220 
Phone: (865) 974-4394 
Email:  parker@cs.utk.edu 
URL: http://www.cs.utk.edu/~parker 
Office Hours:  Wednesday 11:00 – 12:00 AM, or by appointment (send email) 
 

½-Time TA:  William Duncan 
Office: 224 Claxton Complex   
Phone:  (865) 974-0995  
Email: duncan@cs.utk.edu 
Office Hours:   Friday, 10:00 – 11:00 AM 
 

Time and Place:  Tuesday/Thursday, 11:10 – 12:25, Claxton 205  
  

Course Description:   
This course will explore the topic of distributed intelligence in the context of distributed, collective, and 
cooperative robotics and embedded systems. The focus will be on key research issues in this field, such as multi-
robot architectures and action selection; cooperative localization, mapping, and exploration; cooperative object 
transport; multi-robot motion coordination; reconfigurable robotics; and team learning.  Emphasis in all of these 
focus areas will be on the development of algorithms and software that enable a distributed team of intelligent 
mobile robots or embedded systems to achieve global goals in the physical world using only distributed, local 
information. This course does not assume any advance knowledge of artificial intelligence, robotics, or embedded 
systems. 
 

Required Textbook:  Robot Teams: From Diversity to Polymorphism, edited by Tucker Balch and Lynne Parker, A K 
Peters Ltd Publisher, 2002.  In addition, several required readings will be assigned that cover additional topic 
areas. 

 
Prerequisites:  CS302 (or equivalent), CS311 (or equivalent), and strong programming skills, or permission of instructor.  

Students are expected to have a basic background in geometry/trigonometry, matrices, probability and statistics, 
and vector math.  The programming assignments will be in C/C++, and the robotic simulation system we will use 
runs under Solaris Unix.  Students are expected to have sufficient prior knowledge of C and user-level Unix to 
complete the required homeworks.   

 
Evaluation:   
 Grading will be based on homeworks, a paper presentation, and exams, as follows: 
 
  Homeworks (6):    30%    Extra credit for the course will be based 
  Paper presentation: 10%    upon class participation, particularly in terms 
  Exam 1:      20%    of Q/A after student paper presentations. 
  Exam 2:      20% 
  Final Exam:     20% 
 

Final grades will be determined by overall average as follows: 
 

A:    90 – 100  C+:  75 – 79.9 
B+:  85 – 89.9 C:    70 – 74.9 
B:    80 – 84.9 D:    60 – 69.9 
 F:       0 – 59.9 

mailto:parker@cs.utk.edu
http://www.cs.utk.edu/~parker
mailto:duncan@cs.utk.edu
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Class Policies: 
 

• Class attendance:  Class attendance will be taken, but will not be part of your course grade. However, you are 
responsible for all course material and announcements covered in class.  A significant amount of material will be 
covered in class that is not in the textbook; you are responsible for all of this material.  If you miss class, you must 
obtain the covered material from a willing classmate.  Neither the instructor nor the TA will be available (during 
office hours or other times) to repeat material covered in class.   

 
• Inclement weather:  We will follow the standard University of Tennessee policy on inclement weather, which is 

posted at http://www.utk.edu/inclement/.  In part, this policy states the following:  “The University of Tennessee 
will remain open except in the most severe weather conditions.  The administration may officially close or suspend 
selected activities of the University because of these conditions.  Campus and local radio and TV stations will be 
notified so that the appropriate announcements may be made.”  “Students are responsible for any academic work 
they miss due to absences caused by severe weather conditions. It is the individual student’s responsibility to take 
the initiative to make up any missed classwork, and it is the instructors’ responsibility to provide a reasonable 
opportunity for students to complete assignments or missed examinations due to such absences.” 

 
• Collaboration Policy:  Discussing and exchanging ideas is encouraged.  You may help each other with general 

techniques for how to use the Nomad 200 simulator, although specific solutions to homework assignments should 
be developed individually.  However, except if specifically allowed by the instructor, copying from any outside 
sources (e.g., fellow students, Internet, etc.) on any material to be graded is not permitted, and will be considered 
cheating.  Cheating will result in failure of the assignment and perhaps failure of the class.  Each student is 
responsible for securing his or her work from copying.  Each student is expected to abide by UT’s policies on 
Academic Conduct.  This code of conduct is posted at http://www.law.utk.edu/academic/conduct.htm.  For other 
related reference, refer to the University of Tennessee Graduate School Catalog (2002-2003), page 19, and the 
HillTopics Student Handbook (2002-2003), page 31. 

 
• Due dates:  All assignments must be turned in at the very beginning of class on the due dates for full credit.  

Assignments turned in after they have been collected but before the end of class will receive a 20% penalty.  No 
assignments will be accepted after class on the due date. 

 
• Exams:  All exams (including the final exam) will be in-class, closed book exams.  The final exam will be 

comprehensive, covering material from the entire course, although the last third of the class will be emphasized.  
The final exam will be held during final exam week. 

 
• Missed exams:  If you have an excusable absence from an exam, your final exam grade may be counted as your 

missed exam grade.  The instructor reserves the right to administer a make-up exam.  Barring exceptional 
circumstances, you must contact the instructor to explain your absence within 24 hours of a missed exam.  
Otherwise, the absence will be considered unexcused, and your grade for that exam will be 0.  Talk to the 
instructor now if you have any foreseeable conflicts with the given exam dates. 

 
• Grading corrections:  Bring any grading correction requests to the instructor within 2 weeks of receiving the grade, 

or before the end of the semester, whichever comes first.  After that, your grade will not be adjusted.  If you find 
any mistake in grading, please let the instructor know.  Your grade will not be lowered. 

 
• Announcement responsibilities:  Important announcements, schedule revisions, etc., will be posted to the class 

email list.   You are responsible for information distributed to this email list. 
 
 
 
 
 
 
 
 

http://www.utk.edu/inclement/
http://www.law.utk.edu/academic/conduct.htm
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Paper Presentations: 
 
The purpose of the paper presentations is to give you experience with evaluating and summarizing relevant research papers, 
and making a 15-minute oral presentation of your understanding of the paper. The papers to be evaluated and presented will 
be journal and conference papers that represent influential research in some specific topic area of distributed intelligent 
systems. The topics of these papers and the time of their presentation during the semester are coordinated with the 
instructor’s lecture topics.  All students are responsible for reading and understanding all papers presented.  
 
Each student must evaluate and present one assigned paper to the class. The list of papers to be presented by the class will 
be distributed during the second class meeting.   After receiving the list of papers, you should email to the instructor your 
top 3 choices for the paper that you prefer to present.  The instructor will then assign papers and presentation dates based 
upon the preferences indicated.  This will be done on a first come first-served basis, depending upon the time of receipt of 
the student emails.  One presenter per paper will be assigned.  The paper presentations will begin on Thursday, January 30, 
with 1 or 2 student presentations per class meeting.  The presentations will continue until the end of the semester.  The time 
of the presentation within the class period will be determined on a case-by-case basis by the instructor.  
 
Presentation Format:  All presentations must be prepared electronically using Powerpoint (no exceptions).  When you give 
your presentation, you may either use color transparency printouts of your Powerpoint presentation, or you may bring your 
own (or a borrowed) laptop to give your presentation electronically.  The instructor’s laptop will not be available to use for 
this purpose.  Your presentation should be of length 13 minutes, with 2 minutes of Q/A with the class at the end.  Typically, 
one slide per minute is a good rule-of-thumb, so about 10-15 slides should be prepared.  These slides should include the 
following information: 
 

• Your name and the date of your presentation 
• Information about the paper reviewed:  Title, author, author affiliation, date and place of publication 
• Problem/issue the paper is addressing 
• Approach used to address problem 
• Results of the approach 
• Strengths and weaknesses of the approach/results 
• Brief comparison of approach/results to other work 
• Summary of major contribution of the paper 

 
If information on one of the above topics is not included in the paper, then state that in your presentation.  You are not 
required to research the topic beyond the assigned paper.  However, it is expected that you will use your own analysis 
capabilities to evaluate the paper beyond what is simply stated in the text.  If there are graphs, photos, or other results in the 
paper that are difficult for you to reproduce in your Powerpoint presentation, you may just refer to the location of the 
information in the paper, and speak about the results there.  You may assume that your classmates will have their own copy 
of the paper to refer to during your presentation. 
 
Grading:  You will be graded on the following aspects to your presentation: 
 

• Thoroughness, accuracy, and insightfulness of your evaluation 
• Clarity of presentation, including quality of your slides and your discussion 
• Adequacy of your answers to questions that are asked in the 2-minute Q/A period 
• Adherence to the content/format guidelines given above 
• Adherence to the 15-minute schedule  

 
You must also send the instructor a copy of your electronic Powerpoint presentation sometime the day of your presentation 
for posting on the class web site.  Being late in sending this electronic version to the instructor will lower your grade. 
 
Recommendations for success: 
 

• Don’t procrastinate.  You can’t expect to have a good presentation if you don’t start until the night before. 
• Practice!  Get a friend to listen to your presentation and give you feedback.  Give your presentation several times 

in front of a mirror.  Time your presentation to be sure it is 13 minutes.  Keep in mind that sometimes you talk at a 
faster or slower pace when you are in front of an audience than when you are practicing alone. 
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Tentative Schedule: 
 
 
Each student is responsible for any changes to the schedule that may be posted to the email list during the semester.  
 
The complete reading list will be distributed at the second class meeting. 
 
 

Date Topics Homeworks 
Tuesday,  
14-Jan 

Introduction/Overview  

Thursday, 
16-Jan 

Biological inspirations  Assigned:  Homework 1; 
List of papers for student 
presentation distributed; students 
request their preferences 

Tuesday,  
21-Jan 

Swarming/dispersion/homing Student paper presentation assignments 
made 

Thursday, 
23-Jan 

TA Lecture:  Key techniques for single 
autonomous robot control  
(Lynne will be at Intel) 

 

Tuesday,  
28-Jan 

Metrics/Evaluation  DUE:  Homework 1 
Assigned: Homework 2 

Thursday, 
30-Jan 

Search/coverage, Part I  Student paper presentations begin 
today (to continue to end of semester) 

Tuesday, 
4-Feb 

Search/coverage, Part II   

Thursday, 
6-Feb 

Sensor networks  DUE: Homework 2 
 

Tuesday,  
11-Feb 

Communication and communications 
networks  

 

Thursday, 
13-Feb 

EXAM 1  

Tuesday,  
18-Feb 
 

Formations  Assigned: Homework 3 
 

Thursday, 
20-Feb 

Pursuit/Herding  

Tuesday,  
25-Feb 

Tracking  
 

DUE: Homework 3 
Assigned: Homework 4 

Thursday, 
27-Feb 

Reconfigurable Robots, Part I  

Tuesday,  
4-Mar 

Reconfigurable Robots, Part II   

Thursday, 
6-Mar 

Multi-robot path planning, traffic management DUE: Homework 4 
 

Tuesday, 
11-Mar 

Taxonomies  

Thursday, 
13-Mar 

EXAM 2  

Tuesday,  
18-Mar 

No class – Spring Break  

Thursday, 
20-Mar 

No class – Spring Break  

Tuesday,  
25-Mar 

Task allocation – negotiation Assigned: Homework 5 
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Thursday, 
27-Mar 

Task allocation – markets  

Tuesday,  
1-Apr 

Task allocation – modeling  

Thursday, 
3-Apr 

Highly heterogeneous teams:  Marsupial and 
air-ground cooperation 

 

Tuesday,  
8-Apr 

Cooperative localization, mapping, and 
exploration 

DUE: Homework 5 
Assigned:  Homework 6 

Thursday, 
10-Apr 

Embedded Systems, Part I  
 

Tuesday, 
15-Apr 

Embedded Systems, Part II   
 

Thursday, 
17-Apr 

Embedded Systems, Part III  

Tuesday,  
22-Apr 

Embedded Systems, Part IV  

Thursday, 
24-Apr 

Multi-Robot Soccer DUE:  Homework 6 

Tuesday,  
29-Apr 

Wrap-up; Review for Final  

Tuesday, 
6-May , 
10:15-12:15 

FINAL EXAM  
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