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Why a swarm? 

There are a number of robotics applications that require 
covering a large area thoroughly and in a minimum 
amount of time.  Some examples of these types of 
applications are: exploring planetary bodies for items of 
interest, such as trace water, Helium 3, or magnetic flux 
lines; clearing mine fields; and the urban search and 
rescue (USAR) problem that will be simulated as part of 
the AAAI 2000 Robotics Competition.  The usefulness of 
“swarms” of cooperating mobile robots for solving these 
kinds of problems is nothing new – as is evidenced by the 
encouragement to use multiple robots in the rules for this 
year’s contest. 

About the Blue Swarm 

The Blue Swarm is named after the Utah State University 
mascot “Big Blue”.  It was started as part of the 
engineering project required for the EE (industry-oriented 
PhD) degree at Utah State.  This project will take 
approximately two years to complete, so the swarm 
brought to this year’s competition will demonstrate an 
interim capability.  In fact, the USAR competition is being 
used as a testing ground for the first iteration of the 
swarm.  The primary Blue Swarm will be made up of 
modified toy cars.  The cars are “Red Fox” remote-
controlled cars purchased from Kay-Bee Toys.  These cars 
were selected because they are cheap (less than $10 each), 
easy to modify (the cable to the remote control can be cut, 
providing access to the power wires to the motors), and 
they have two motors for differential steering.  The 
navigation method to be used this year is still being 
simulated.  The three methods being compared are a 
random walk, preprogrammed path, and reinforcement 
learning without communications.  The random walk 
method is illustrated in figure 1.  As the name implies, it 
is just a random path through the competition area.  If this 
method is selected, it will probably be implemented using 
analog circuitry.  The preprogrammed path is illustrated 
in figure 2.  This method follows a fixed path, but reacts if  
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Figure 1.  An example of the random walk method. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  An example of the preprogrammed path method. 
 
an obstacle is encountered by trying to go around the 
obstacle.  If this method is selected as a result of 
simulation, it will most likely be implemented using a 
microcontroller like a PIC 17X or a BASIC Stamp.  The 
reinforcement learning method will use TD(λ) learning 
with a backpropagation neural network.  How this will be 
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implemented for the swarm hasn’t been decided yet, if it is 
selected.  For this first phase, none of the robots will be 
using inter-robot communications.  The sensor to be used 
for the competition will be an infrared detector, so the 
swarm will only be able to find the infrared heat source 
(simulated survivor) for this year’s competition.  
Depending on funding, there may be two more Blue 
Swarms at the competition: one based on the Parallax 
Board of Education (BOEbot) and one based on the 
Scorpio muscle wire legged robot. 

Future Research 

As mentioned above, the Blue Swarm brought to the 
AAAI 2000 Robot Competition is just an interim step 
toward a swarm that could be made suitable for planetary 
exploration.  Between the 2000 and 2001 competitions, 
the swarm will be improved with the addition of inter-
robot communications to enable coordination, the possible 
addition of other sensors, and the potential incorporation 
of more advanced learning algorithms.  The decision 
about adding these capabilities will be based on the results 
of this year’s competition and additional simulation work.  
More information about this project can be found at 
http://www.usu.edu/afrotc/cadre/stormont/swarm.html. 


