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Transverse activity of on Transverse activity of on 

intelligent roboticsintelligent robotics

�� The mission of the Transverse Activity on The mission of the Transverse Activity on 
Intelligent Robotics (ATRI) is to study Intelligent Robotics (ATRI) is to study integrated integrated 
architectures for intelligent robotic systemsarchitectures for intelligent robotic systems
–– The group builds on synergies between the main The group builds on synergies between the main 
research areas of our instituteresearch areas of our institute

–– Created in 1999, acknowledging the strategic Created in 1999, acknowledging the strategic 
importance of developing this field of research in the importance of developing this field of research in the 
instituteinstitute

–– ATRI is involved in EURON ATRI is involved in EURON –– European Robotics European Robotics 
Research Network and its interest groupsResearch Network and its interest groups
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InterestInterest inin humanhuman--robotrobot

interactioninteraction
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InterestInterest inin semanticsemantic visionvision

for for humanhuman--robotrobot interactioninteraction

�� ContributeContribute to to thethe developmentdevelopment ofof robots robots thatthat are are 
easyeasy to to commandcommand andand instructinstruct byby naïvenaïve usersusers

�� SpokenSpoken languagelanguage dialogsdialogs withwith robotsrobots
�� IntegrationIntegration withwith basicbasic navigationnavigation, , includingincluding
guidedguided navigationnavigation

�� KnowledgeKnowledge acquisitionacquisition andand questionquestion answeringanswering
�� SymbolSymbol groundinggrounding andand languagelanguage acquisitionacquisition
�� Visual Visual objectobject learninglearning andand recognitionrecognition



Aveiro’s Aveiro’s TeamTeam inin SRVC’2008SRVC’2008
55 AnchorageAnchorage, , AlaskaAlaska

JuneJune 2424--27, 200827, 2008

ScenarioScenario inin humanhuman--robotrobot

interactioninteraction

�� OurOur robot, robot, CarlCarl –– ““HiHi, , howhow maymay I I helphelp youyou?”?”

�� A A useruser –– ““HiHi CarlCarl, , pleaseplease bringbring me me thethe SpamSpam inin
thethe kitchenkitchen tabletable””

–– [ [ butbut therethere are are severalseveral objectsobjects inin thethe tabletable … ]… ]

�� CarlCarl –– “Hum … ”“Hum … ”

–– [ [ CarlCarl searchessearches thethe webweb to to findfind outout whatwhat
SpamSpam isis ]]

�� CarlCarl –– ““OkOk, , I’llI’ll pickpick itit upup!”!”
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Interest in semantic vision Interest in semantic vision 

for robotic soccerfor robotic soccer

�� AccordingAccording to to thethe latestlatest rulesrules for for thethe MiddleMiddle--
SizeSize LeagueLeague ofof RoboCupRoboCup, , anan arbitraryarbitrary
soccersoccer ballball cancan bebe usedused

–– NotNot necessarilynecessarily orangeorange!!
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Aveiro’s Aveiro’s teamteam inin SRVCSRVC

�� Luís Seabra Lopes, Luís Seabra Lopes, facultyfaculty, , teamteam leaderleader

�� UndergraduateUndergraduate studentsstudents

–– Frederico ValenteFrederico Valente

–– Rui PereiraRui Pereira

–– Luís RibeiroLuís Ribeiro

�� OtherOther facultyfaculty involvedinvolved inin supervisionsupervision

–– Armando PinhoArmando Pinho

–– Augusto SilvaAugusto Silva
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OverviewOverview ofof entryentry

�� ImplementedImplemented inin C/C++ C/C++ andand scriptingscripting languageslanguages

�� A A setset ofof independentindependent programsprograms thatthat storestore theirtheir
resultsresults inin thethe file file systemsystem

–– GoodGood for for robustnessrobustness ofof thethe overalloverall systemsystem

�� TheThe learninglearning phasephase (i.e. (i.e. webweb searchsearch andand modelmodel
buildingbuilding) ) takestakes aroundaround 30 minutes30 minutes

�� TheThe objectobject detectiondetection andand classificationclassification phasephase
takestakes aboutabout 5 minutes!5 minutes!



Aveiro’s Aveiro’s TeamTeam inin SRVC’2008SRVC’2008
99 AnchorageAnchorage, , AlaskaAlaska

JuneJune 2424--27, 200827, 2008

General versus General versus specificspecific

categoriescategories

�� General General categoriescategories tendtend to to bebe more more 
heterogeneousheterogeneous andand more more dependentdependent onon
shapeshape analysisanalysis

�� SpecificSpecific entitiesentities tendtend to to bebe more more 
homogeneoushomogeneous andand provideprovide enoughenough local local 
featuresfeatures for for detectiondetection

–– particularlyparticularly whenwhen theythey are are brandedbranded andand//oror
havehave elaborateelaborate graphicgraphic designdesign
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Global versus local Global versus local 

descriptorsdescriptors

�� General General andand specificspecific categoriescategories are are handledhandled
differentlydifferently, , accordingaccording to to thethe followingfollowing heuristicheuristic

�� InstancesInstances ofof specificspecific categoriescategories are are representedrepresented
withwith SIFT SIFT featuresfeatures

–– TheThe namename ofof thethe categorycategory containscontains capital capital lettersletters
andand//oror quotesquotes

�� InstancesInstances ofof general general categoriescategories are are representedrepresented
byby loglog--polarpolar descriptorsdescriptors
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WebWeb searchsearch andand modelmodel

buildingbuilding

�� SearchSearch isis donedone via via GoogleGoogle onlyonly usingusing
EnglishEnglish languagelanguage onlyonly

�� UnsupervisedUnsupervised subsetsubset selectionselection

�� CategoryCategory modelsmodels are are simplysimply collectionscollections ofof
instanceinstance descriptorsdescriptors
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UnsupervisedUnsupervised subsetsubset

selectionselection

�� KK--meansmeans clusteringclustering ofof fecthedfecthed imagesimages repeatedrepeated
severalseveral timestimes

�� FetchedFetched imagesimages rankedranked byby thethe numbernumber ofof timestimes
theythey occuroccur inin thethe largestlargest clustercluster

�� NumberNumber ofof instancesinstances includedincluded inin thethe modelmodel
dependsdepends onon anan evaluationevaluation ofof categorycategory
heterogeneityheterogeneity

–– More More instancesinstances are are storedstored for more for more heterogeneousheterogeneous
categoriescategories
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Performance Performance phasephase

�� For For eacheach imageimage inin thethe worksetworkset ....

–– ColorColor--basedbased saliencysaliency detectiondetection

–– EdgeEdge detectiondetection andand objectobject segmentationsegmentation

–– NearestNearest--neighborneighbor ((oror maximummaximum similaritysimilarity) ) 
evaluationevaluation ofof categorycategory membershipmembership

–– A A votingvoting schemescheme waswas alsoalso implementedimplemented, , butbut
notnot usedused inin thethe competitioncompetition
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ColorColor--basedbased saliencysaliency

detectiondetection

�� ColorColor histogramhistogram ofof thethe targettarget imageimage

�� SaliencySaliency imageimage isis obainedobained byby ratingrating eacheach
pixelpixel ofof thethe original original imageimage proportionallyproportionally
to to thethe relativerelative frequencyfrequency ofof thethe respectiverespective
colorcolor

�� SparseSparse analysisanalysis ofof colorcolor salienciessaliencies ofof thethe
imageimage, , providingproviding a a setset ofof keykey pointspoints

�� UnsupervisedUnsupervised clusteringclustering ofof keypointskeypoints
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ColorColor--basedbased saliencysaliency

detectiondetection
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ResultsResults inin SRVC’2008SRVC’2008

�� TrialTrial runrun::

–– 2 2 instancesinstances ofof general general categoriescategories: “: “blueblue hathat”, “”, “coffeecoffee
cupcup””

–– 4 4 instancesinstances ofof specificspecific categoriescategories

�� CompetitionCompetition runrun::

–– 33 minutes + 5 minutes33 minutes + 5 minutes

–– 1 1 instanceinstance ofof a general a general categorycategory: “fax : “fax machinemachine””

–– 4 4 instancesinstances ofof specificspecific categoriescategories: “: “DoritosDoritos”, “”, “SpamSpam”, ”, 
““RitzRitz”, “”, “II--RobotRobot””


