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Abstract

Navigationin unknavn unstructureenvironmentds still adifficult openproblemin the
field of robotics. In this PhD thesiswe presenta novel approackfor robot navigation
basedon the combinationof landmark-basedavigation, fuzzy distancesand angles
representatioandmultiagentcoordinationbasedon a bidding mechanismThe objec-
tive hasbeento have arobustnavigationsystemwith orientationsensdor unstructured
environmentsusingvisualinformation.

To achiere suchobjective we have focusedour efforts on two mainthreads:navi-
gationandmappingmethodsandcontrolarchitecture$or autonomousgobots.

Regardingthe navigation andmappingtask,we have extendedthe work presented
by Prescottsothatit canbe usedwith fuzzy informationaboutthe locationsof land-
marksin the ervironment.Togethermwith this extension we have alsodevelopedmeth-
odsto computedivertingtargets,neededy therobotwhenit getsblocked.

Regardingthe control architecture we have proposeda generalarchitecturethat
usesabiddingmechanismo coordinatea groupof systemghatcontroltherobot. This
mechanismcan be usedat differentlevels of the control architecture. In our case,
we have usedit to coordinatethe three systemsof the robot (Navigation, Pilot and
Vision systemspandalsoto coordinatethe agentshat composehe Navigation system
itself. Using this bidding mechanisnthe actionactually being executedby the robot
is the mostvaluedone at eachpoint in time, so, given that the agentsbid rationally,
the dynamicsof the biddingswould leadthe robotto executethe necessaractionsin
orderto reachagiventarget. Theadwantageof usingsuchmechanisnis thatthereis no
needto createa hierarchy suchin the subsumptiorarchitectureput it is dynamically
changingdependingon the specificsituationof the robotandthe characteristicef the
ervironment.

We have obtainedsuccessfutesults,both on simulationandon real experimenta-
tion, shaving that the mappingsystemis capableof building a map of an unknavn
ernvironmentandusethis informationto move therobotfrom a startingpointto agiven
target. The experimentatioralsoshavedthatthe bidding mechanisnwe designedor
controlling the robot producesthe overall behaior of executingthe properaction at
eachmomentin orderto reachthetarget.






Resum

La navegacb enentornsdescongutsno estructurat&sencaraun problemaobertenel
campdela robotica. En aquestdesipresentenunaaproximacbd perala navegacid de
robotshasadanla combinacd de navegacb basadanlandmarksrepresentaéifuzzy
d'anglesi distanciesi unacoordinacd multiagentbasadaen un mecanismede dites.
L'objectiu delatesihasigutdesenoluparun sistemade navegacib robustambsentitde
I'orientacio peraentornsno estructuratsisantinformacio visual.

Pertal d'assolir aquestobjectiu, hem centratels nostresesfor®s en dueslinies
d’'investigach: metodedde navegacb i construcob de mapesj arquitecturesliecontrol
perarobotsaubnoms.

Pel quefa als métodesde navegac i construcad de mapeshemextesel treball
presentaper Prescotipertal que espugui utilitzar ambinformaci fuzzy sobrela lo-
calitazcd delslandmarks A partd’aguestaxtensd, tamke hemdeserolupatmetodes
pera calcularobjectiusalternatiusnecessariguanel robottrobael cani bloquejat.

Pel quefa a I'arquitecturade control, hem proposatuna arquitecturageneralque
utilitza un mecanismede dites per a coordinarun grup de sistemesque controlenel
robot. Aguestmecanismepot ser usaten diferentsnivells de I'arquitectura. En el
nostrecasl’hem usatper a coordinarels tres sistemesdel robot (Navegacb, Pilot i
Visi6), i tamke peracoordinarelsagentgjuecomposerel sistemade Navegacb. Usant
aquestmecanismede dites, I'accidé que executael robot ésla més ben valoradaen
cadainstant. D’aquestamanera| si els agentsfanles ditesd’'una maneraracional,la
dinamicade les ditesportael robota executarles accionsnecesariespertal d'arribar
a I'objectiu indicat. L’'avantatged'utilitzar aquestmecanismees que no cal imposar
unajerarquiaentreels sistemescom passeaen I'arquitecturade subsumpd, si no que
aquestgerarquiacarvia dinamicamentdepenentiela situacb enque estrobael robot
i lescaracteistiquesdel’entorn.

Hemobtingutresultatssatishctoris,tantensimulacb comenexperimentadd amb
unrobotreal,queconfirmenqueel sistemale navegacib éscapaade construirunmapa
objectiudonat.L'experimentad tambké hamostratqueel sistemade coordinacd basat
en dites que hem disselyat produeixel comportamenglobal d’executarles accions
necesariesencadainstantpertal d’arribaral’objectiu.
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