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GUARANÁ Robot-Soccer Team: Some Architectural Issues
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Abstract ThispaperdescribestheGUARANÁ robot-soccerteam
that wasvice-championof the FIRA ’98 Gamesin the MiroSot
category. An overview of the vision and the strategy modules
is presented,andthehardwareandsoftwarearchitecturesof the
maincomputerandof therobotsaredescribed.

1 Intr oduction

Soccerenthusiastsconsiderthe sport an exciting strategic and
artistic game,which is usually decidedby the technicaland
physicalabilities of the playersas well as by their collective
strategy. Likewise,robotsoccerisanexciting strategicgamethat
servesto develop applicationsandtest techniquesin computer
vision, artificial intelligenceand multi-agentsystems. Speed,
ball handling,decisionmaking,andtheteam’scapacityto coop-
eratedeterminetheresultof thegame.

The MiroSot category of FIRA gamesis playedbetweentwo
robot-soccerteams,eachonecomprisingthreerobots. On top
of eachrobot is a label— blue for oneteamandyellow for the
other— throughwhichthevisionsystemcanidentify andlocate
robots.Vision tasksareperformedby a computerusingimages
originatingfrom a singlecamerahangingover thecenterof the
gamefield. Theresultinginformationis usedby astrategy mod-
ulewhich commandstherobotsvia wirelesscommunication.

This paper describesthe GUARANÁ team, worldwide vice-
championteamof FIRA ’98 in the MiroSot category. Section2
presentsthe architectureof the teamandgivesan overview of
the vision andstrategy modules. Section3 describesits hard-

ware and software and discussesengineeringissuesregarding
thecentralcomputerandtherobots.

2 Team architecture

TheGUARANÁ teamarchitectureis composedof vision,predic-
tion, strategy, andcommunicationmodules.In thenext subsec-
tions,we describeeachof thesemodules.

2.1 Vision

Image interpretation— essentiallyrecognitionof playersand
ball — is basedon thecolorsof theimagecapturedby thecam-
era. We usedtwo rectangularlabelswith a blackmargin on top
of eachGUARANÁ player. Thefirst labelhasthe teamcolor —
eitherblue or yellow — andthe second,pink label assiststhe
vision modulein determiningthe robot’s orientation. The ball
usedin thegameis anorangegolf ball. Figure1 shows the la-
belsusedon topof theGUARANÁ robots.

A preliminaryimageprocessingphaseconsistingin subtracting
an imageof theemptyfield from thecapturedimageis usedto
simplify and speedup interpretation. This subtractionoccurs
only in R andG channelsof theimage,sincethesearesufficient
to detectany variationof every necessarycolor in the applica-
tion. Pixelsfor which theresultof thesubtractionis biggerthan
a pre-establishedthresholdareconsideredpossibleelementsof
thegame(ball or labels).Theircolorpatternsareanalyzedusing
valuestaken from both R/G andG/B relations,in order to re-
duceinfluencesof ambientillumination. Color identificationis


