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ABSTRACT

Individuals with profound and multiple learning disabilities have restricted mobility together
withsensoryandintellectualimpairments.Theyareunabletoproduceconventionalbehaviorsto
communicateparticularneeds.WithintheINSENSIONproject,anintelligentplatformforenabling
theinteractionofthiskindofpeoplewithothers,isdeveloped.Itsgoalistoincreasetheirabilityof
self-communicationthroughdigitalservicesenhancingtheirwell-being.Thesystemwillrecognize
facialexpressions,bodygestures,vocalizations,andphysiologicalparametersusingtheinformation
capturedbycamerasandsensors,anditwillassociatethemwiththeirmeaninginanindividualized
way.Hence,personidentificationisrequiredinordertopersonalizetheunderstanding.Inthiswork,
anewfacialrecognitionmethodisdevelopedandconfiguredtobeincludedin theINSENSION
platform.Theproposedsystemidentifiessixindividualsaswellasdiscardstheotherpeoplethat
couldappearinthevideos,assuringthemonitoringoftherightperson.
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INTRoDUCTIoN

Peoplewithprofoundandmultiplelearningdisabilities(PMLD)presentseverelearningdifficulties
that significantlyaffect their skills tocommunicate their feelingsand requirementsaswellas to
beindependent.Theircapacitytoperceiveandinteractincommonsituationsissignificantlyand
severelydiminished.Theyexpresstheirneedswithnon-symbolicbehaviors,whichareconstituted
byanumberofunconventionalreactionslikebodymovementsorvocalizations.Theinteractionwith
thesepatientsisdonebyunderstandingtheseemotionalnon-symboliccomportmentsanditrequiresa
constantsupportbyagroupofprofessionalcaregivers(Antón,Maña,Muñoz,&Koshutanski,2011;
Antón,Muñoz,Maña,&Koshutanski,2012).
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ThegoaloftheINSENSIONprojectistodesignanddevelopanintelligentplatformthatenables
personswithPMLDtoenhancethequalityoftheirlifeandincreasetheirabilitytoself-determination
withdigitalapplicationsandservices.

Theplatformaimstoadvanceandintegrateseveralspecializedtechnologiestoprovidemeans
ofnaturalinteractionofpeopleaffectedbyPMLDwithothers,usingtheirownexpressions.

Currenttrendsintechnologies,suchasartificialintelligence(AI)andinternetofthings(IoT),
enablesthedevelopmentofsmartsolutionsforrecognizingbehavioralcommunicationsignalsand
collectingdataaboutthecontextofthesebehaviors.Thefinalgoalistofindmeaningfulpatternsto
interpretthisinformationsuchasspecificintentsofcommunicationsfromanindividualwithPMLD.
Thenon-symbolicactionsthatwillberecognizedandmonitoredbytheplatformincludegestures,
facialexpressions,vocalization,andunobtrusivephysiologicalparameters.Therecognitionofthese
specificreactionscreatesadditionalchallenges.Thisisconcernedwiththeparticularcharacterof
thesebehaviors,duetothefactthateachindividualusesdifferentsignalstocommunicatecertain
needs.Hence,thesamenecessitycanbeexpressedinseveralwaysdependingontheperson.Thus,
anindividualizedsystemisrequiredinordertofacilitatetheunderstandingbetweencaregiversand
peoplewithPMLD.Forthisreason,assuringarobustidentificationprocessbecomesacrucialfirst
stageinthewholesystem.

The INSENSION platform will be composed by a set of cameras and sensors that collect
informationfromtheenvironmentofeachpersonwithPMLD.Thesedatawillbeanalyzedbydiverse
AIalgorithms,whichfinalaimistoautomaticallyassociateaspecificsignalofapersontoitsmeaning,
providingtheseresultsthroughadigitalservicetothepeopleinchargeofthem.

Figure1 shows thegeneral structureof the INSENSIONplatform.Following this diagram,
threestagescanbedistinguishedinordertodesignthewholesolutionforautomaticallydetecting,

Figure 1. General scheme of the personalized intelligent platform for enabling interaction with digital services to individuals 
with PMLD
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