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ABSTRACT

Designisaprocessthatoscillatesbetweenvisualizationandmaterialization.Withinthisprocess,
productsusuallystart their lifecyclesasabstractconcepts that transmute incrementallyfromraw
mentalpresentationsintheinnerworldoftheircreatorsintophysicalobjectsintheexternalworld.A
frameworkandassociativemodelsforconceptmanagement,processing,formationandtransformation
areintroducedanddiscussed.Theframeworkcomprisesasetofmajorphasesofconceptdevelopment
fromprimitivemental imagesintofinalmaterializedproducts.Conceptderivationrepresents the
coreoftheconceptprocessingframework.Consequently,itisrepresentedasthemainnexusbetween
knowledgeabstractionandproductmaterializationindesign.Ninemethodsofconceptgeneration
andeightelementsofconcepttranslationintotangibledesignproductsaredescribedanddiscussed.
Theconceptgenerationandtranslationprocessareillustratedbyexamplesofmodelimplementation.
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1. INTRoDUCTIoN

Representingthemainlinkbetweenplanningandactualization,designiswidelyconsideredthemajor
activityinarchitectureandengineeringdisciplines.Typically,designevolvesthrougharecursive
processthatencompassesvariouscycles,phases,layersandtasks.Moreover,itiswidelyrecognized
thatdesigndoesnothaveaparticulardefiniteapproach,method,processorsolution.Inaddition,
designcanbeconsideredaknowledge-drivenactofoscillationbetweenperception,cognitionand
action.Throughoutanydesignprocessingcycle,knowledgevisualizationisessentialtoallstages,
andparticularlymoresignificantintheearlystagesofdesignconception.

Designersandtheoristshaveproducedmanyscholarlyworkstounveilthemysteriousaspectsof
design(e.g.Aspelund,2010;Bartholomew,2013;Eilouti,2010,2012,2015;PaneroandZelnik,1979;
Pressman,2012;Sully,2012;ThompsonandBlossom,2015).Someoftheseworksareconcerned
withtheprocessofdesigning.Forinstance,DodsworthandAndesrson(2015)describethedesign
processasamalleablestructureinwhichdifferenttasksareadaptabletoeachproject’suniquenature.
Designforthemrepresentsaniterativecyclethatstartswiththeclient,fromwhomthewholeprocess
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evolves,andmovestotheconceptproposalpreparationwhichincludestheplanningandsourcing
stages.Subsequently,thedesignisdevelopedandpresentedtotheclienttobefinalized,detailed,
supplementedwithschedulesofquantitiesandspecificationsandfinallyimplemented.Withinthis
cyclethatstartsandendswithaclient,conceptderivationisproposedtobearesultoflistingand
selectingsomeadjectivesthatdescribeadesiredexperiencewhichisconcludedfromtheclient’s
brief to inspire thedesign.Similarly,designforPressman(2012) isderivedthroughacycle that
startswithdefiningaproblemandmovestoinformationcollection,brainstormingandanalysisof
ideas.Subsequently,thegenerationprocessfocusesonthedevelopmentofsolutions,aswellason
thepresentationofideasandimprovementofdesign.Thiscyclehasthreemajorphases:inspiration,
ideationandimplementation.Alongthesamelineofthought,SmithandSmith(2014)explainthe
variousaspectsofdesignprocess,cultureandmakingaswellastheideagenerationanddevelopment
processindesign.Theydescribedesignasanon-linearprocessthatmovesforwardandbackward
betweenthevariousformsofknowledgeandexperiencestoimaginethefutureproduct.Thisprocess
appliesacombinationofaretrospectivestrategytoexploretheresources,andaprospectiveoneto
visualizetheproduct.DesignprocessrepresentsalsothemainconcernofCrossandRoozenburgwho
focusintheirstudy(1992)ontheinterdisciplinarycomparisonofdesignprocessinengineeringand
inarchitecturetoreintegratethemodelsofthetwotoimprovedesigneducationandpracticeinboth
disciplines.Whilethepreviousexamplesareconcernedwithdesignprocess,themajorconcernof
somescholarlyworksisthecompositionofdesignanditsconstituentcomponents(e.g.Ercanand
Elias-Ozkan,2015).Inadditiontoliteratureindesignprocessandcomposition,somestudiesfocus
ondesignmethodssuchasevidence-baseddesign(Yilmazetal.,2016)anduser-centereddesign
(MiaskiewiczandKozar,2011).

Beforeanyproductseesthelight,itstartsasaconceptinthemindofitsdesigner.Generatinga
designconceptcanbevisualizedasbuildingabridgebetweentheinnerworldofthedesignerandthe
outerworldofeverybodyelse.Assuch,conceptcanbeconsideredatoolofknowledgevisualization
themanifestationofwhichrepresentsanactivityoftransformationofthementalabstractimagesin
thedesigner’smindtotangibledesignproductsintherealworld.Formulatingaconceptisoneofthe
mostchallengingtasksindesignprocessing.Inengineeringdesign,thistaskisevenmoredifficult
sinceitisassociatedwithnumerousforcesanddrivers,suchasaesthetics,function,performance,
materialization,durability,constructabilityandmaintenance.

Awiderangeofdefinitionscanbeidentifiedindesignliteraturefortheterm“concept”.Among
these,conceptisdefinedas“thefigureofanobject,alongwithotherrepresentationssuchasattributes
orfunctionsoftheobject,whichexisted,isexisting,ormightexistinthehumanmindaswellasin
therealworld”(TauraandNagai,2013:13).Conceptalsoreferstothementalrepresentationthat
thebrainusestodenoteaclassofsymbolsthatareinferredfromthephysicalobjects(Carey,2009;
Murphy,2002).Inthisresearch,conceptisdefinedasthementalmapandtheinnerblueprintthat
guidesthedesignprocessincreatingadesignproduct(Eilouti,2018a,2018b,2018c).

Indesignliterature,conceptisstudiedintermsofitscontextasadesignmedium(e.g.Eilouti,
2009;SmithandSmith,2014),itsassociationwithcreativity(e.g.SternbergandLubart,1999),its
visualizationtools(e.g.Eilouti,2010,2012;EiloutiandVakalo,1999)andthevariousaspectsof
itsmanagementandprocessing(Eilouti,2015).Inthedomainofconceptprocessing,awiderange
ofresearchareascanbeidentified.Theseincludethevariousmethodsofconceptgeneration(e.g.
Cross,1997;TohandMiller, 2015), techniquesof conceptgeneration (e.g. Jensenet al., 2009),
conceptselection(e.g.Pugh,1996),andconceptevaluationissues(e.g.Lopez-MesaandBylund,
2011).Concepttranslationrepresentsanothermajorareaofresearchinthedesigningprocessfield.
Addressing this area, Tomes et al. (1998) discuss the translation from verbal interpretation into
visualrepresentationandexpression.Inthiscontext,theyconsiderthemaingoalofdesignprocess
isrepresentedbyanacceptablevisualtranslationoftheverbaldesignbrief.

Fewexampleshighlightthestageofconceptselectionasamajorphasebyitself(Eilouti,2018a,
2018b).Among these,TohandMiller (2015)studyconceptgeneration includingbrainstorming,
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