MAS/MRS Reading Group Notes 10/22/04

L.E. Parker, “Current Research in Multi-Robot Systems”, Journal of Artificial Life and Robotics, vol. 7, 2003.

Parker identifies the following research topics within multi-robot systems:

· Biological inspirations

· Communication

· Architectures

· Localization/mapping/exploration

· Object transport and manipulation

· Motion coordination

· Reconfigurable robots

· Learning

Do you agree with this assessment or would you add/subtract issues?

What’s the difference between emergent cooperation and explicit cooperation?   How would you classify some existing systems?
This paper focuses on systems that have been demonstrated on real robots.  What distinguishes MAS from MRS?

The author claims that some tasks are inherently cooperative if the utility of the action of one robot is dependent upon the current actions of the team members and that these tasks cannot be decomposed into independent subtasks to be solved by a distributed robot team.  Do you agree with this classification and its implications?

The author defines the following open problems:

· How do we identify and quantify the fundamental advantages and characteristics of multi-robot systems?

· How do we easily enable humans to control multi-robot teams?

· Can we scale up to demonstrations involving more than a dozen or so robots?

· Is passive action recognition in multi-robot teams possible?

· How can we enable physical multi-robot systems to work under hard real-time constraints?

· How does the complexity of the task and of the environment affect the design of multi-robot systems?

Do you agree that these are all open problems?  What open problems would you add to this list?

B.P. Gerkey and M.J. Mataric, “Multi-Robot Task Allocation: Analyzing the Complexity and Optimality of Key Architectures”, In Proc. Of the IEEE International Conference of Robotics and Automation (ICRA 03), Taipei, Taiwan, May 2003.

This paper focuses on the MRTA problem.  What are the other aspects of coordinating a team of robots that it ignores?
This paper devotes a section to utility.  How integral is utility to multiagent/multirobot systems?  What are the implications of using local rather than global utility?

Discussion of systems mentioned:
Behavior based systems
· ALLIANCE (L-ALLIANCE): Parker: Each robot keeps models of every available task.  Acquiescence is the robot’s willingness to relinquish a task it has begun.  Impatience is the robot’s willingness to perform a task it has not yet taken on.  L-ALLIANCE learns system parameters.

· BLE: Werger: Each robot broadcasts its utility for every task.  Each robot then computes the task for which its utility is the highest and it is the most fit.
Auction based systems (will be discussed in greater detail in later groups)
· M+

· MURDOCH

· Traderbots
· Dynamic role assignment
Other important systems neglected?
