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Colony Robotics Background 

ÅUses 

ïMapping 

ïSearching 

ïModeling behaviors 

ïHerding 

* http://www.pbs.org/wgbh/nova/sciencenow/3204/03-talk.html 

* 



Colony Robotics Background 

ÅExamples 

ïMIT Swarm 

ïThe Georgia Tech Network for 

Autonomous Tasks (GNATS) 

ïRobocup Soccer (Aibo and 

Segway Leagues) 

* http://borg.cc.gatech.edu/gnats/ 

* 



Colony Robotics Background 

ÅImportant Characteristics 

ïMultiple robots 

ïDistributed processing 

ïDistributed sensing 

ÅAdvantages 

ïImproved fault tolerance 

ïUtilization of emergent behaviors 

* http://www-2.cs.cmu.edu/~robosoccer/image-gallery/index.html 

* 



Colony ][  



Colony ][  

ÅOur Approach 

ïLow cost (~$300) 

ïImprecise sensors 

ïLimited computation 

ïOff-the-shelf parts 

 

ÅCapabilities 

ïWireless communication  

ïRelative localization 

ïHeat source detection and tracking 

 

 



Relative Localization 

ÅñA method whereby each robot may 

determine the pose of every other robot in 

the team, relative to itself.ò* 

 

ÅDeveloped an algorithm to accomplish this 

using minimal sensor data and basic 

geometry. 
 

*Howard, Andrew, et.al. ñCooperative relative localization for mobile robot teams: an egocentric 
 approach.ò [Online Document]. Available: 

 http://robotics.usc.edu/~ahoward/pubs/howard_mrsw03a.pdf 



Hardware 

ÅPyroelectric Sensor 

ïUsed to detect and track 

heat sources 

ÅWireless Board 

ïUsed for multi-robot 

communication  

ÅBearing and Orientation 

Module (BOM) 

ïUsed to gather relative 

angle data between robots 
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Wireless: Hardware 

Å 900 MHz RF 

transmitter/receiver 

pair 

ï Half-duplex 

ï ~30ft effective range 

ï Broadcast 

transmission 

ï Low profile 

daughterboard design 



Wireless: Software 

Å Static token ring 

ï Synchronous network 

protocol 

ï Linked to BOM operation 

Å Used as ñbeaconò while 

transmitting data 

Å Used to determine 

sender bearing while 

receiving 

ï Passively listens to 

network traffic 

ï Calculates angle data 

to every other robot in 

one token ring cycle 

 

 

 



Bearing and Orientation Module  

ÅCoplanar IR emitter 

and IR detector ring 

ÅIR emitter mode 

ïAll emitters are powered 

simultaneously (beacon) 

ÅIR detector mode 

ïDetectors can be polled 

for analog intensity 

readings 



Bearing and Orientation Module  

ÅIR emissions from one 

robot are highly visible to 

other robots 

ÅMost excited detector is 

assumed to be pointing 

in the direction of the 

emitting robot. 
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