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DefinitionsofHumanComputerInteraction(HCI)arequiteeasytofind.Mostofthosedefinitionsstate
thatHCIinvolvesthemanage,study,planning,designandusesoftheinteractionbetweenhumans(us-
ers)andcomputers,beingoftenregardedastheintersectionofcomputerscience,behavioralsciences,
design,mediastudies,andseveralotherfieldsofstudy.

Giventheabovedefinition,itisquiteeasytorecognizethattheboundariesofHCIarequitefuzzy.
Historically,inanon-exhaustiveoverview,HCIevolvedfromasetofswitches,topunchedcards,key-
boards,mousepointers,etc.,tothenewplatformsandmostrecentdevices.Thingsarechangingfast.
ThedialogsintheStanleyKubrick(1968)“2001:ASpaceOdyssey”moviebetweenthecomputerHAL
9000andhumansorthelibraryhosthologramintheSimonWells(2002)“TimeMachine”moviewhere
thehologramcommunicatesandinteractsnaturallywithatimetraveler,wereoncesciencefiction,but
notanymore.

Currentlymostcomputersandmobiledeviceshavethecomputationalcapacityandareequippedto
mimichumans’skillslikesightandhearing.Withtheappropriatesensors,thosemachinescaneven
sensetaste,smell,touch,balance,acceleration,temperature,etc.Ontheotherhand,those“computer
senses”(e.g.,touchandgesture)canbeusedtocontrolmachinesinanaturalandintuitiveway.Thereis
anhugeamountofsensorsthatcanbeusedwiththatpurpose,thatrangefromtheembeddedcameras
thatexistinmanyofourdevices,touchscreens,mobile3DsensorssuchasStructureSensor,theLeap
Motion,tothewell-knownandusedKineticsensorfromMicrosoft.

Thetruthisthat,asJ.JackfromMicrosoftstates,HCIisamovingtarget.Weexpectthefutureof
HCItobesupportedonubiquitouscommunicationwherecomputerscommunicatetogiveuniversal
accesstodataandcomputationalservices,highfunctionalsystemswhereaccessingthosefunctionalities
isnatural,massavailabilityofcomputergraphics,high-bandwidthinteraction,widevarietyofdisplays
(e.g.,onlargethinflexible/commonsurfaces),andembeddedcomputation.

ThisbookconcentratesonHumanComputerInterfaces,focusingmainlyontheInteraction,andstate
oftheartapplications,researchandtrends,havinginmindthreemajorsub-areas:(a)Gestureinteraction,
(b)augmentedreality,withspecialattentiontoapplicationsineducation,and(c)Assistivetechnologies,
withaspecialemphasisintechnologiesrelatedtonavigationandwellness.Manyofthosesub-areas
arecrosswise,astheresearchandapplicationsarebeingdevelopedforrecreationandforprofessional
purposes.Thethemeswillbespreadbetweenthedifferentchaptersshowingthathumancomputerin-
terfacesandinteractionisnowandinthefutureoneofthemajorsubjectsofstudyintheareaswhere
humansareinvolved(bottomline:everywhere!).Thisbookshowsapplicationsandresearchthatgoes
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fromrehabilitationsystems,educationtoholographyandgamming.Theseareverydifferentfieldsof
researchbut,atthesametime,verysimilarduetothenecessitytointerfacethemachinewithhumans.

TheobjectiveofthebookistobringtogetheracomprehensivecollectionofresearchtrendsonHCI
andinterfacesfromasetofinternationalexpertsonresearch,design,evaluation,implementationand
useof innovative technologieson thefield. It isabookfor thegenericpublic, frompolicymakers,
academicians, researchers, advanced-level students, technology developers, which are interested in
thenewtrendsinHCIandinterfaces.Weexpectthatactorsinthishugeareawillfindthistextuseful
infurtheringtheirresearchexposuretopertinenttopicsinHCIandassistinginfurtheringtheirown
researcheffortsinthisfield.

Chapter1presentsanevaluationof4MachineLearningtechniquesbyusingtheMicrosoftResearch
Cambridge (MSRC-12) Kinect gesture dataset. Accuracy was evaluated with different techniques
obtainingveryhighcorrect-recognitionrates.Theperformedexperimentsare likely toprovidenew
insightsintotheapplicationofMachineLearningtechniquetofacilitatethetaskofgesturerecogni-
tion.InChapter2itisproposedanewanalysismethodbasedonthedynamicmodelwhichfocuseson
humancommunication.Theauthorsselectedadozenofcharacteristic“exaggeratedgestures”thatare
effectivelyusedinoureverydaylives,suchasinJapaneseKabukiandDisneyanimation,andtriedto
identifytheircommoneffects.

InChapter3itisdescribedhowspatialfreehandgesturebasednavigationmethodsweredevelopedto
beusedinvirtualwalkthroughsmeanttobeexperiencedinlargedisplaysusingadepthsensorforgesture
tracking.Chapter4offerstwoprototypesolutionssupportedbytheLeapMotion3Dsensor,tomanage
appliancesandotherdevicesinabuildingandforthepickingandloadingofvehiclesinawarehouse.The
firstcaseiscontextualizedintheareaoftheInternet-of-things(IoT)andloadschedulingofappliances,as
adecisivefactorinreductionofthebuildings’electricalcosts.Thesecondcaseispresentedasasolution
tointegratethedistributionoffreshandfrozengoodswhereworkersusethickclothes/glovestocarry
outtheirwork.Chapter5describestheimplementationofaremotebilateralgrippingarchitecturethat
enablestheoperatortofeeltheremoteteleoperationenvironment,bycommunicatingvividsensations
fromtheserversidetothemasterside,throughsensorlesssensingtechniquesofDisturbanceObserver
(DOB)andReactionTorqueObserver(RTOB).

Chapter6appliesauser-centeredapproachtoinvestigatingfeedbackmodalitiesforrobotteleopera-
tionbynaiveusers.InChapter7arepresentedthreevirtualpublicrelationsinstallations,includinga
holographicinstallation,combiningtechnologywithahumanlikepublicrelationsability,capableof
interactingwithpotentialclientslocatedinfrontoftheinstallations.Following,inChapter8theauthors
discusstheSixthSenseTechnology,highlightingthefutureopportunitiesandchallengesinimplemented
suchtechnologyinintegratingthedigitalworldwiththerealworld.

Chapter9presentscurrentsetupsfortheconstructionofAugmentedRealityMirrors(ARMs)–a
kindofspecularinterfacesthatuseofAugmentedRealitytechnology.Italsopresentsastudyontheir
potentialforinferringbehavioursandemotionsinhumanperceptionandshowstheiruseindifferent
areasofknowledge,namelyentertainment,edutainment,clothing,artsandmedicaltherapy.Chapter
10presentsareligioustourismexperiencemodelandmethodologyforreligiousandspiritualwaysand
itinerariesdevelopment,inawaytogetadditionalknowledgeaboutthecultural,spiritualandreligious
heritage,inatechnologicalitinerary,throughapersonalmobiledevice.

Chapter11focusoncontextawaresystemswhichstrivetofacilitatebetterusabilitythroughadvanced
devices,interfacesandsystemsindaytodayactivities.Thesesystemsoffersmartservicediscovery,de-
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liveryandadaptation,allbasedonthecurrentcontext.Inthissense,thechapterproposesandimplements
differentcontextualdataorganizations,identifyingthetacticsofcontextualdataorganizationsasevident
intheliterature.Aqualitativecomparisonofthesestructuresisalsocarriedouttoprovidereferenceto
futureresearch.Following,Chapter12outlineshowadesignscience(DSR)researchapproachisused
todevelopaHuman-ComputerInteractionartifact(semioticframework)fordesignandevaluationof
user-intuitivewebinterfacesigns.ThechapterdescribeshowtheprinciplesandguidelinesofDSRap-
proachareadopted,whileperformingtheactivitiesoftheDSRprocessmodeltoconstructtheartifact.

Chapter13examinesthetheoriesbehindtheuserinterfacedesign,thelearnerinterfacedesignandthe
instructionaldesign.Italsoshowsguidelinesthatcanbegarneredfromthesedesignstheoriestodevelop
auser-friendlyonlinemoduleandtoexploretheplausiblereasonsforthehighattritionrateinMassive
OpenOnlineCourses(MOOC).Chapter14presentsthedevelopmentaframeworkforevaluatinge-
learningforuseinHumanComputerInteraction(HCI).Thisframeworkcanbeusedtoevaluatedifferent
e-learningmodulesalongcommonlinesmakingiteasytocompareevaluations.Makingacontribution
thatoverthenextfewyears,aconsistencyinevaluationsofe-learningwouldbeachievedforuseinHCI.

Chapter15describes theexplorationandtestingofnewpossibledesignsandwaysofcontrolof
human-computerinterfacesforremotecontrolofcomplexdistributedmanufacturingsystems.Itisshown
aremotesystemwithWallinterface,videobeampresentationmodeandusinggroupworktoenable
producersinmanufacturingsectortoofferaproduct,throughoutsourcingmanufacturingprocessand
systeminaglobalchain,utilizingubiquitouscomputingsystemsandvirtualandnetworkedenterprises
concepts,foranywhere-anytimecontrol.Chapter16exploresSeriousGamesasamethodofstimulating
userstolearn,byplayingandcompetingagainstthemselves,againstotherusersoragainstacomputer
application.Afterpresentingsomedevelopmentstheypresenttworealworldprojects,thathelptheun-
derstandingoftheapplicabilityofthistechnology.InChapter17,theauthorsdiscusstherequirements
thatassistiveenvironmentshavetoaddress,whendesignedforolderusers.Thetheoreticaldiscussion
iscomplementedwithexperimentalresultsgainedfromanAmbientAssistedLivingprojectcarriedout
bytheauthors,discussedasausecase.

InChapter18,theauthorsdiscusstheestablishmentofaroboticassistivesystemthatcanbeusedin
post-strokerehabilitation.Inparticular,theypresentthemathematicalmodelsbasedonartificialintel-
ligenttechniquesthatmapthesurfaceelectromyography(sEMG)signalstoestimatethejointtorqueof
elbow.Usingthatinformationtheresultingroboticassistivesystemrecognizestheintendedmovement
andassiststhepatienttoperformandmakethetrainingexercisesmoreeffective.Chapter19describes
howVRcanbeusedasanon-pharmacologicaladjuvantforchronicpain.Itisalsopresentedtwopara-
digmsforvirtualenvironmentsbuiltforaddressingchronicpainthathaveemerged–PainDistractionand
whatwetermPainSelf-modulation.Finally,thischapterdiscussesVR’svalidationformitigatingpain
inpatientswhohaveacutepain,forthosewithchronicpain,andforaddressing“breakthrough”periods
ofhigherpaininpatientswithchronicpain.Following,inChapter20focusitsstudyonadvergaming
whichservesasanewandvaluableformofonlineadvertising.Thechapterexaminestheimpactsof
cognitiveoverloadwithplacementprominenceonrespondents’brandrecall,recognitionandbrandat-
titudes.Theinvestigationbothinvestigatedthecontextofadvergamesandaswellin-gameadvertising
situations,withpracticalandtheoreticalimplications.

InChapter21,theauthoraddressesthedesignanddevelopmentofaninclusivecustomerservice
facility,capableofsupportinguserswithphysicalorsensorydisabilities,inrenderingawiderangeof
services,bymeansofseveralgadgetssuchasself-servicekiosks,tablets,andinteractivepanelsand
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tables.InChapter22,theauthorsaddressthechallengeofidentityassurance,usingbrainelectricsignals
obtainedfromelectroencephalographicsensors.Theyproposeafirstsolution,basedonthereconstruc-
tionofpatternsofconnectivitybetweenthreeelectroencephalographicsensors(ormotifs)andonthe
assessmentoftheirstabilityacrossdifferenttrialsforasinglesubject.Chapter23presentsafullyauto-
matedandaninteractivesemi-automatedcountingsystemsusingcomputervisiontocountthenumber
ofcoloniesinaPetridishculturetoreducethetimeandavoidinginconsistenciesthatoccurinmanual
countingofbacterialcolonies.
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