
CSCI 599 Coordinated Mobile Robotics 
Course Syllabus 

 
Recommended preparation: This course is self-contained, however students should have 
a good background in linear algebra, programming ,and algorithm analysis skills. There are 
no prerequisites for this course.  
Time: Spring 2014, Tuesdays and Thursdays at 9:30-11:00am 
Instructor: Professor Nora Ayanian (ayanian@usc.edu) 
Office: RTH 505 
 
Course Introduction 
Mobile robotics has made a large impact in how we fight wars and how online orders are 
filled. In the military, robots are often teleoperated by one or more people. How can we 
increase robot autonomy so we can reduce the burden on the operator? In warehousing, 
the robots operate in a very structured and specialized environment. Does this mean we 
must build the world around the robots?  
 
Moving beyond the very controlled use cases of these robots presents many challenges. 
Most importantly, mobile robots will interact in complex environments with other robots 
and people. How can we make sure the robots do what we want them to, and do so safely?  
 
The first part of the course will provide a base for planning and control of mobile robots. 
The second half of the course will run as a seminar, with seminal and recent technical 
papers on multirobot coordination.  
 
Course Requirements 
The reading material will be a combination of textbook and seminal and recent papers. The 
text, Planning Algorithms, is available for free online (http://planning.cs.uiuc.edu/). All USC 
students have automatic access to the digital archives that will be used for the seminar 
portion of the course.  
 
Grading 
The first half of the class will focus on the basics for mobile robotics, using mostly the text 
but supplementing with technical papers. This will include exercises such as problem sets, 
simulations to be run with ROS (http://wiki.ros.org/) and Gazebo (http://gazebosim.org/), 
or implementations of algorithms on a robot. The second half of the course will run as a 
seminar course with student participation and presentations. An integral part of the course 
is the class project, where students will identify a novel problem in multirobot coordination 
and implement a solution. 
Homework: 20%  
Exercises: 20% 
Class Participation: 20%  
Class Project: 40%  
 

http://planning.cs.uiuc.edu/
http://gazebosim.org/


Topics and Readings 

Week 1: Introduction and Discrete Planning 

Readings 
1) Motion Planning Ch 2 

Week 2: Kinematics and Dynamics 

Readings 
1) Motion Planning Ch 3 

Week 3: Configuration Space   

Readings 
1) Motion Planning Ch 4 
2) Lozano-Perez, T., "Spatial Planning: A Configuration Space Approach," Computers, 

IEEE Transactions on , vol.C-32, no.2, pp.108,120, Feb. 1983  

Week 4: Sampling Based Planning and Combinatorial Planning 

Readings 
1) Motion Planning Ch 5 and 6 
2) J.-C. Latombe, “Motion planning: A journey of robots, molecules, digital actors, and 

other artifacts,” International Journal of Robotics Research, 18(11):1119–1128, 1999. 
3) S. M. LaValle and J. J. Kuffner. Randomized kinodynamic planning. International 

Journal of Robotics Research, 20(5):378–400, May 2001. 
4) S. Karaman, M. Walter, A. Perez, E. Frazzoli, and S. Teller, “Real-time Motion 

Planning using the RRT*,” in IEEE Conference on Robotics and Automation (ICRA), 
2011. 

Week 5: Control and Stability 

Readings 
1) TBD 

Week 6: Localization  

Readings 
1) TBD 

Week 7: Potential Functions 

Readings 
1) Motion Planning Ch 8 
2) Khatib, O., "Real-time obstacle avoidance for manipulators and mobile robots," 

Robotics and Automation. Proceedings. 1985 IEEE International Conference on , vol.2, 
no., pp.500,505, Mar 1985 

3) Rimon, E.; Koditschek, D.E., "Exact robot navigation using artificial potential 
functions," Robotics and Automation, IEEE Transactions on , vol.8, no.5, pp.501,518, 
Oct 1992 

Week 8:  Task Allocation 



Readings 

1) Gerkey, B. and Mataric´, M., “A formal framework for the study of task allocation in 
multi-robot systems", International Journal of Robotics Research, 23(9):939-954, 
September 2004. 

2) "Market-Based Multirobot Coordination: A Survey and Analysis", M.B. Dias, R. Zlot, 
N. Kalra, and A. Stentz, Proceedings of the IEEE, 94(7), July 2006 pp. 1257-1270. 

3) "Task decomposition, dynamic role assignment, and low-bandwidth communication 
for real-time strategic teamwork", Peter Stone and Manuela Veloso, Artificial 
Intelligence, 110(2), pp. 241-273, 1998. 

Week 9: Coverage / Monitoring 

Readings 

1) Howie Choset, "Coverage for robotics - A survey of recent results," Annals of 
Mathematics and Artificial Intelligence, Vol. 31, 2001, pp. 113 - 126. 

2) S. L. Smith, M. Schwager and D. Rus, “Persistent Robotic Tasks: Monitoring and 
Sweeping in Changing Environments,” IEEE Transactions on Robotics, April, 2012, 
vol. 28, no. 2, pp. 410-426. 

Week 10: Manipulation/Caging  

Readings 

1) "Minimalism + Distribution = Supermodularity", B. Donald, J. Jennings, and D. Rus, 
Journal of Experimental and Theoretical AI, 9(20-3), 1997, pp. 293-321. 

Week 11: Biological Inspiration: Stigmergy, Flocking, etc  

Readings 

1) "Stigmergy, self-organization, and sorting in collective robotics", Owen Holland and 
Chris Melhuish, Artificial Life, 5(2), pp. 173--202, 1999. 

2) "Cooperative transport by ants and robots", C. Ronald Kube and Eric Bonabeau, 
Robotics and Autonomous Systems, 30(1-2), pp. 85--101, 2000. 

Week 12: Probabilistic Methods and Uncertain Environments 

Readings 

1) Hespanha et al. (1999). "Multiple-agent probabilistic pursuit-evasion games". 
Proceedings of the 38th IEEE Conference on Decision and Control. pp. 2432–2437. 

Week 13: Persistent Tasks  

Readings TBD 

Week 14: Topics could include Sensing, Perception, Vision, filtering, modular robotics 
based on student interest 

Week 15:  

Project Presentations 



 
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 me (or to 

TA) 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.  

 

Please activate your course in Blackboard with access to the course syllabus. Whether or not you 

use Blackboard regularly, these preparations will be crucial in an emergency. USC's Blackboard 

learning management system and support information is available at blackboard.usc.edu. 

 

 

 
 
 

http://www.usc.edu/dept/publications/SCAMPUS/gov/
http://www.usc.edu/student-affairs/SJACS/
http://blackboard.usc.edu/

