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Robot definition

A robot is an autonomous system 
which exists in the physical world, 

can sense its environment, 
and can act on it to achieve some goals

Maja J Mataric, The RoboticsPrimer, The MIT Press, 2007



²ƘŀǘΩǎin a robot?
Robot components

Maja J Mataric, The RoboticsPrimer, The MIT Press, 2007



Effectors Robot arms

Mobile robots
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ÅMapsand environmentmodels
Å Metric mapsand topologicalmaps

ÅPlanning techniques
Å PathPlanning and PathFollowing

ÅLocalizationmethodsand systems
Å Odometryand systemsbasedon activebeacons

and landmarks

J.C. Latombe, Robot Motion Planning, KluwerAcademicPublishers, 1991



Mobile robots and autonomousnavigation

DustBot(DustCart& DustClean) Autonomouscars



Position of a mobile robot

Reference coordinate systemfixedin the world



Position of a mobile robot

Reference coordinate systemfixedon the robot



Position of an obstacle



Transformationsbetween the world reference
frame and the robot referenceframe, in 

velocity space
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Robot navigationproblem

To reacha final position from a startingposition, givenin 
geometricor sensoryterms, avoidingobstacles
The classicalquestionsto solve are:

ÅWheream I?
ÅWhereare the other objectsaroundme? 
ÅHow can I reacha desiredposition?



Classicalapproach

In the classicalapproach, the answersare:
ÅLocalization: geometricposition (x,y,q) coordinates

in an absolutereferencesystem) or sensorystate in 
the robot environment

ÅMapsor Models: environmentformalizationand 
representation

ÅPlanning: planning of robot movementsin the 
environment



Reactivesystems

Å In reactivesystemsrobots interactwith the world 
throughsensorsand actuators.

ÅKnowledge isnot modellednor stored, but it is
extractedΨƻƴ-ƭƛƴŜΩ from the world itself, through
sensors.

ÅThe robot behavioursare definedasreactionsto the 
information perceivedfrom the environment.

ÅOnlythe secondand third questionsare relevantand 
the answersare givenin termsof actions.
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Mapsand world representation

ÅMetric Maps(Geometric): 

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

ÅTopologicalMaps: 

they representthe objectsin the world (pointsof 
interest) on the basisof their characteristicsand of 
the relations amongthem



Geometricmaps

Main methodsfor world representationthrough
metric maps:

ÅOccupancygrid

ÅGeometricdescription



Occupancy Grid

ÅThe environmentis representedon a bi-
dimensionalgrid.

ÅA valueisassociatedto eachgridelement, 
whichindicatesthe cellstate (free/occupied)



Occupancy Grid

ÅFixedgrid


