GUARANA Robot-Soccer Team: Some Architectural Issues
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Abstract This paperdescribeshe GUARANA robot-socceteam
that was vice-championof the FIRA’98 Gamesin the MiroSot
catgyory. An overview of the vision andthe stratggy modules
is presentedandthe hardwareandsoftwarearchitecture®f the
maincomputerandof therobotsaredescribed.

1 Introduction

Soccerenthusiastzonsiderthe sport an exciting stratgic and
artistic game, which is usually decidedby the technicaland
physical abilities of the playersas well as by their collective
strat@yy. Lik ewise,robotsoccelis anexciting stratgyic gamethat
senesto develop applicationsandtesttechniquesn computer
vision, artificial intelligenceand multi-agentsystems. Speed,
ball handling,decisionmaking,andtheteams capacityto coop-
eratedetermingheresultof thegame.

The MiroSot catgyory of FIRA gamesis played betweentwo

robot-socceteams,eachone comprisingthreerobots. On top

of eachrobotis alabel— blue for oneteamandyellow for the
other— throughwhichthevision systemcanidentify andlocate
robots. Vision tasksareperformedby a computerusingimages
originatingfrom a singlecamerahangingover the centerof the
gamefield. Theresultinginformationis usedby a strateyy mod-
ule which commandsherobotsvia wirelesscommunication.

This paper describesthe GUARANA team, worldwide vice-
championteamof FIRA'98 in the MiroSot catgyory. Section2
presentshe architectureof the teamandgivesan overview of
the vision and stratgy modules. Section3 describests hard-

ware and software and discussesngineeringissuesregarding
the centralcomputerandtherobots.

2 Team architecture

The GUARANA teamarchitectures composedf vision, predic-
tion, stratgy, andcommunicatiormodules.In the next subsec-
tions,we describeeachof thesemodules.

2.1 Vision

Image interpretation— essentiallyrecognitionof playersand
ball — is basedn the colorsof theimagecapturedoy thecam-
era. We usedtwo rectangulatabelswith a black mamgin on top
of eachGUARANA player Thefirst label hastheteamcolor —
eitherblue or yellow — andthe second pink label assistshe
vision modulein determiningthe robot’s orientation. The ball
usedin the gameis an orangegolf ball. Figurel1 shows the la-
belsusedon top of the GUARANA robots.

A preliminaryimageprocessinghaseconsistingin subtracting
animageof the emptyfield from the capturedmageis usedto
simplify and speedup interpretation. This subtractionoccurs
only in R andG channel®f theimage,sincethesearesufficient
to detectary variation of every necessarygolor in the applica-
tion. Pixelsfor which theresultof the subtractioris biggerthan
a pre-establishethresholdare consideregossibleelementsof
thegame(ball or labels).Their color patternsareanalyzedising
valuestaken from both R/G and G/B relations,in orderto re-
duceinfluencesof ambientillumination. Color identificationis



