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Arobotis an autonomous system
which exists in the physical world,
can sense Its environment,
and can act on it to achieve some goals

Maja JMataric, TheRoboticrimer The MIT Press, 2007
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Maja JMataric, TheRoboticPrimer The MIT Pres007
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A Fundamentaproblemsof robot navigation
A Mapsandenvironmentmodels
A Metric mapsandtopologicalmaps

A Planningechniques
A PathPlanning andPathFollowing

A Localizatiormethodsand systems
A Odometryand systemsbasedon activebeacons
andlandmarks

J.CLatombe Robot Motion PlanningKluwerAcademid?ublishers 1991



Mobile robots and autonomousnavigation

DustBot(DustCart& DustCleai)
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Reference coordinateystemfixed on the robot

Er=I[xy6lzr=[000]
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Xobject. R = Pobject COS( Ugpject)
Yobject, R = Pobject SIN( Aopject)




Transformationsbetween the world reference

THE BIOROBOTICS frame and the robotreferenceframe, In
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A Fundamentalproblemsof robot navigation
A Mapsandenvironmentmodels
A Metric mapsandtopologicalmaps

A Planningtechniques
A PathPlanning andPathFollowing

A Localizatiormethodsand systems
A Odometryandsystemsbasedon activebeaconsand
landmarks

J.CLatombe Robot Motion PlanningKluwerAcademid?ublishers 1991
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Toreachafinal position from astartingposition,givenin
geometricor sensoryterms, avoidingobstacles
Theclassicatuestionsto solve are:

A Wheream1?
A Whereare theother objectsaround me?
A How can Ireacha desiredposition?
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In the classicaapproach the answersare:

A Localization geometricposition §,y,q) coordinates
In anabsolutereferencesysten) or sensorystate in
the robotenvironment

A Mapsor Models: environmentformalizationand
representation

A Planning planning of robotmovementsin the
environment
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A Inreactive systemsobotsinteractwith the world
through sensorsand actuators

A Knowledgds not modellednor stored, but it Is
extractedW¥ 2tyA fogm&he worlditself, through
Sensors

A The robotbehavioursare definedasreactionsto the
Information perceivedfrom the environment

A Onlythe secondandthird questionsarerelevantand
the answersare givenin termsof actions
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A Fundamentaproblemsof robot navigation
A Mapsand environmentmodels
A Metric mapsand topologicalmaps

A Planningtechniques
A PathPlanning andPathFollowing

A Localizatiormethodsand systems
A Odometryandsystemsbasedon activebeaconsand
landmarks

J.CLatombe Robot Motion PlanningKluwerAcademid?ublishers 1991



Mapsand worldrepresentation

A Metric Maps(Geometrio:

they representthe objectsin the world on thebasis
of their sizeand coordinatesin the absolute
referenceframe

A TopologicaMaps:

they representthe objectsin the world points of
Interest) on thebasisof their characteristicand of
the relationsamongthem




Geometricmaps

Main methodsfor world representationthrough
metric maps

A Occupancyrid
A Geometricdescription




Occupancy Grid

A Theenvironmentis representedon a bi
dimensionalgrid.

A Avalueis associatedo eachgrid element
whichindicatesthe cell state (freefoccupied




Occupancy Grid

A Fixedgrid




