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Cognitive Cognitive RobotsRobots imply intelligent behaviourimply intelligent behaviour, fault, fault
adaptiveadaptive control and management:control and management: they help Human they help Human 
Beings to interact with…Beings to interact with…

Cognitive Cognitive RoboticsRobotics is concerned withis concerned with the the theorytheory and the and the 
implementationimplementation ofof robots that reasonrobots that reason, , actact, , perceiveperceive,, and and 
learnlearn in in changingchanging, , incompletely knownincompletely known,, unpredictable unpredictable 
environmentsenvironments.  .  

CognitiveCognitive robotsrobots must have higher levelmust have higher level cognitive cognitive 
functions that involve reasoningfunctions that involve reasoning about about goalsgoals, , actionsactions,,
whenwhen to perceiveto perceive and and what towhat to look look forfor, the cognitive , the cognitive 
statesstates of of other agentsother agents,, time, time, collaborativecollaborative task task 
executionexecution, etc., etc.



HHigher leveligher level cognitive cognitive functions have been builtfunctions have been built on on 
top oftop of existing roboticexisting robotic hardware and softwarehardware and software..
IIntegrationntegration of theof the cognitive cognitive functions withfunctions with the control the control 
isis shallowshallow andand ad hocad hoc..

WhyWhy:: very different methodologies usedvery different methodologies used atat the the various various 
levelslevels little interactionlittle interaction betweenbetween the AI the AI & Robotics & Robotics 
community community 



Bring togetherBring together different approachesdifferent approaches fromfrom AI, AI, NeuroscienceNeuroscience
and and RoboticsRobotics: create a new : create a new region region of of research connecting research connecting the the 
above three areasabove three areas..

IncorporateIncorporate Cognitive Cognitive Modalities into Modalities into robot control: robot control: 
reasoningreasoning, , perceptionperception, planning and , planning and learninglearning..

CreateCreate a new a new architectural paradigmarchitectural paradigm of  of  integrationintegration, , beyond beyond 
partpart superpositionsuperposition:: aa cognitive architecture based on the cognitive architecture based on the 
dynamic of Knowledge, Action and Perception.dynamic of Knowledge, Action and Perception.

ImplementImplement the integration into a new conceived embodied the integration into a new conceived embodied 
system.system.



Excellence Excellence in the in the ConsortiumConsortium
Cognitive Cognitive PerceptionPerception: : RecognitionRecognition, , Integration betweenIntegration between highhigh--level cognitionlevel cognition and and 

physical perceptionphysical perception and action, high and action, high levellevel vision, vision, understandingunderstanding of of complex complex 
scenesscenes..

Reasoning about actionsReasoning about actions, , spatiospatio--temporal reasoningtemporal reasoning, , 
abductiveabductive/deductive/inductive/common sense /deductive/inductive/common sense reasoningreasoning. . ProbabilisticProbabilistic and and 
Bayesian resoningBayesian resoning. . Emerging methodsEmerging methods of of reasoningreasoning under under uncertaintyuncertainty:  :  

PlanningPlanning and decision strategiesand decision strategies under under UncertaintyUncertainty, , InterleavingInterleaving Planning and Planning and 
Execution Execution monitoring and monitoring and CoordinationCoordination..

Visual Visual servoingservoing, , visuallyvisually--guided graspingguided grasping, , motionmotion planning, planning, collision avoidancecollision avoidance, , 
sensorsensor--based learningbased learning, internet , internet roboticsrobotics, , computational geometrycomputational geometry, self, self--
organization, force control, organization, force control, collective roboticscollective robotics.. Control of multi Control of multi robotic robotic 
systemssystems

Dexterous manipulationDexterous manipulation, robot , robot handshands, , sensorssensors, , telemanipulationtelemanipulation. . Speech Speech 
RecognitionRecognition

ServiceService and and assistive robotsassistive robots, , humanhuman--robot robot interfacesinterfaces, , hapticshaptics, , teleoperationteleoperation, mobile , mobile 
robotsrobots..

NeuralNeural network network modellingmodelling of of various formsvarious forms of cognitive of cognitive processesprocesses, , including including 
sequentialsequential processing, processing, inductioninduction, , categorisationcategorisation, , motivationmotivation and action and action 
selectionselection in in autonomous agentsautonomous agents, , as well as spatial learningas well as spatial learning, , conditioningconditioning and and 
habituationhabituation. . Neural computations by cortical networksNeural computations by cortical networks
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