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Foreword



ThebookpresentedbyProfessorGiuseppeAmorusooffersawholeoverviewofmoderndrawingtools
usedongraphicresearch.

Bothdigitalprocessesappliedtorepresentationasthoseappliedtogeometricissues,includedinthe
firstvolumeandtheirspecificdesigntoolspresentedinthesecondvolumeshowusaninternational
overviewthatreflectstheachievementsofmoderntechnologiesappliedtographicrepresentation.

ThecontributionsfromItaly,Cyprus,Spain,Brazil,UnitedKingdom,UnitedStates,Portugal,Argen-
tina,SwitzerlandandTurkey,collecttopqualityresearchesonthefieldofdrawing.Thisincludesboth
chaptersondocumentationonArchitecturalheritageandchaptersonformandgeometryofbuildings
andhistoricalmonuments.

Thisinternationalnatureallowscheckingthediffusionofthelatestcomputingprogressesfollowed
simultaneouslyallovertheworld.Notonly3Dscanningtechniquesusingsophisticatedandexpensive
equipment,butalsodigitalprocessingofsurveysusinglow-costinstruments,allowlevelsofaccuracy
andamountofinformationwhichwasunthinkablejustfewyearsago.

Equally,modelingprocessesfromrandomdigitalimageswithouttheneedofapreviousorientation,
haveopenedafieldofresearchthatallowsvirtualreconstructionsfor3Denvironmentsaswellasdeep
researchesongeometry,constructionprocesses,textures,etc.

Traditionalphotogrammetryhasalsoevolveddramaticallyduringthelastdecade.Processingdigital
imagesallowsamuchmoreintenseuseoftheframes:rectificationofimages,generationofphotomosa-
ics,orthophotomaps,sphericalpanoramas,andmanyotherapplicationshaveconvertedthetraditional
documentaryphotographyinantoolofrecordingandcollectionsofmetricaldata.

AsoftencommentedbyProfessorMarioDocci,“thedeepknowledgeofaworkofarchitectureis
onlyachievedafteranaccuratesurveyofthebuildingisdone...”,andwhenthewrittendocumentation
andthetracesthathistoryandtimehaveleftonthemonumentareverified.

Nowadays,apartfromthehumblesheetofpaperandthehumblepencil,thereisanarsenaloftools
andgraphicproceduresavailable.Thisallowsmorecomprenhensiveandaccuratesurveythanthosedone
yearsago,butitishasalsotobekeptinmindthattheabuseoftheseinstrumentscanleadtospectacular
resultsatfirstglancebutlackingalevelofaccuracyanddefinitionwhichmightallowustoachievethat
“deepknowledge”whichwequotedbefore.

Thepapersalongthesetwovolumesareexemplaryinthissense.Thefirstvolumeincludesanover-
viewontheuseofleadingcomputingproceduressuchasvisualization,automatization,fractalgeom-
etry,BuildingInformationModeling,geometry,CAD,3Dmodeling,etc.Thesearetheemergingtools
dedicatedtodrawingandtounderstandingofarchitecturalspaces.
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Foreword

Geometryisaconstantsubjectinthisvolume,eitherinpurelytheoreticalarticlesorcasestudiesof
severalhistoricmonumentsandbuildings.Thissectionincludesexamplesofwesternarchitectureand
alsosamplesofothernonwesterntraditions,suchastheunderlyinggeometryinIslamicArchitecture
orsomeresearchesonstereotomypatternsinhistoricbuildingsinCairo.

Chapters included in thesecondvolumeareoriented to thespecific tools for thegenerationand
compositionofcomplexshapes,whichareknownasdigitalmodeling.Reinterpretingtheconventional
architecturaldesignworkflowusingthesenewtoolsallowstheexplorationoftheirspatialandformal
characteristics.Thislastsectionalsoincludespapersonemergingandmoderncomputationaltechniques,
suchasthegenerationofcomplexgeometries,parametricdesign,algorithmsforsurfacegenerationor
sustainableurbandesign,etc.

Insummary,awonderfulbookonthelatestadvancesonemergingdigitaltoolswhichallowsanac-
curateandcorrectapproachtothegeometricandspatialanalysisofarchitecture.

Pablo Navarro Esteve 
Escuela Técnica Superior de Valencia, Spain 
5 November 2015
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Thisbookistheresultofascientificchallenge,thecreationofawideinternationalnetworkofexpertswith
differentbackgroundandexpertise,fromacademicinstitutionsandfromtheworldofpractice,thatare
pursuingtheinnovationinthefieldsofvisualcomputing,descriptivegeometryanddigitaldesignmedia.

Thebookscollectspeer-reviewedchaptersdedicatedtotheemergingdesigntoolsandtheirnewfron-
tiersofknowledgewheregeometryisthestartingpointofgenerativedesignprocessesandakeyword
fortheunderstandingofourWorldheritage.

RiccardoMigliariin2005wroteapaperentitledHas Perspective a future? (Has Man a future?)ad-
dressingthe“analogiesbetweenquestionsonthefutureofManinthefaceofthedisastersoftheindis-
criminateuseofscienceandtechnology(duringtheeraoftheColdWar,butstillofinteresttoday)and
someconsiderationsonthefutureoftheperspective(andthedescriptivegeometry)intheautomatons
era”.WiththeoutstandingcontributeofMigliari,disciplinesrelatedtodescriptivegeometryareliving
agreatrevivalthankstonewhorizonsopenedbydigitalmediaandvisualcomputingpotential.These
studiessupport thearchitecturaland industrialdesignpracticebridging theconceptualdevelopment
throughCadtoolswiththefinalfabricationneeds,allowingthevisualization,theconstructionandthe
inventionofcomplexforms(Migliari,2009).

Visualcomputingisamultidisciplinaryenvironmentforscholars,practitioners,makersandusers
engagingthetraditionalchallengesofdesign.Itsbroadfieldofinfluencemakesstudiesaboutthesubject
attractingandcontinuouslyrelatedtotheevolutionofworkflows.Forthisreasonthebookincludeschap-
tersthatcoverseveraltopicslikegeometry,descriptivegeometry,digitaldesignmedia,digitalheritage,
perspective-baseddesigntools,generativetools,stereotomicdesign,technologyanddigitalfabrication.

THE CHALLENGES

Thisvolume,accordingtotheseveralapplicationsofdescriptivegeometry,addressestheparadigmatic
formulageometry-visualization-construction-generationincludingtherepresentationprocessestovisualize
geometricdesignintothe3denvironment,techniquesofanalysis,3Ddataacquisitionandprototyping.

Thescientificchallengeistointroducethediverseemergingtoolsforthevisualizationofobjectsand
shapesinthethree-dimensionalspacecreatingtherightframeworktodevelopandbuildsuchcomplex
shapes;afurtherchallengeistoexploreindepththegeometricenvironmentwithitsrelations,quali-
ties,envisioningnewexpressionsandnewissues.Thissubjectareaisimprovingitsimpactintodaily
lifeandpracticeofdesignerssincetheintroductionsofseveral3dprintingtechnologiesandlowcost
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applications;sothebookmakepossibletheencounterofpeoplethatareusinghigh-levelprocessesfor
generationof3dshapes,visualizationofcomplexgeometriesandprototypingofsurfacesandsolidsfor
buildingandproductmanufacturing.

ThebookisdesignedasareferencesourceforVisualComputingbecausedesignandindustrialdesign
applicationsneedtobefosteredbyinterdisciplinaryresearchesandbestpracticesabouttheemerging
methodologiesandtools.Technologiesandtoolsareinvestigatedintheirspecificfieldsofapplications
andrepresentahighgrowthindustrythatinvolvesavarietyofusersinthecontemporarysociety,includ-
ingmediaanddesign,industryofbuilding,industrialdesignandmanufacturing,heritagevalorization,
datavisualization,independentdesignersandcommunityofmakers.Withsuchadiversebodyofap-
plications,theresearchinvisualcomputingfordesignandculturalheritageisalwaysevolvingandnew
theories,methodologies,tools,andapplicationsarebeingpresentedinthebook.

Thebookisconceivedassupporttodesignpracticeinthefieldofindustrialdesign,architecture,
andheritagedocumentationandfruition.AsMarcoGaianiwrotewearelivinganewageinthefield
ofdatacomputingbecausetoday“thedevelopmentofdigitaltechnologiesasthereal-timerendering
(RTR)of3DmodelsandtheWeb3.0(i.e.semanticweb,geospatialweb,web3D)openednewscenarios
ofreadingandinterpretationofhistoricarchitecture,introducingnewmethodologiesofdissemination
andinformationnotmerelyrelatedtotextualsearchesbutbasedonthegeo-spatial&space-temporal
navigationmethodologies(Gaiani,2015).

Thisresearchandeditorialprojectchallengestheissuesofinnovationandassessestheimpactof
digitaltoolsaccordingtotraditionaltechniquesofdesignandbuilding.Byexploitingthegeometrical
propertiesofforms,designersdevelopedtemplatesandconstructionmethodsthattransformshapesin
artefactsthroughempiricalmethodsorsophisticatedgenerativeprocesses.Architecture,forexample,
mustmakeanextraordinarycontributiontothescienceofstereotomythatislivingaprogressiverenewal
thankstostudiesofancientsourcesanduseofdigitaltoolsforparametricdesignandstonecutting(Fal-
lacara,2013).Crucialalsoistheroleofdescriptivegeometryindesigningandbuildingthearchitectural
space;forexampletechniquesofperspective,distancingitselffromthemathematicalissues,becomea
projectivetooltoachievepaintedorplasticillusoryspacesthatremindusthatdesigningmethodsaim
toadddimensionstothehumansphere,creatingnewdynamism,notonlyinthephysicalonebutalso
inthecreationofmaterialimagesandallegories.Descriptivegeometryanddisciplinesofrepresentation
provide,inthemanyphasesofprojectandaccordingtoseveralmethodologies,thescientificandartistic
toolsforpracticalresolutionsofgeometricandconstructiveproblems.Industrialdesign,interiordesign
andbuildingindustriesarereallysensitivetothedevelopmentoftoolsandprocessesthatencounterthe
marketneedoflow-costandfast-trackconceptual/fabricationtools.

Thepossessionofadesigntool,carefullyselectedtoprovideabalancedsystemtobeabletooperate
incontinuityinthevariousphasesandappropriatetothegoalstobeachievedhasalwaysbeenafun-
damentalstepinordertocarryoutprojectsanddescribeexistingarchitecturesquicklyandaccurately,
andthisforreasonsintrinsictotherepresentativeprocess(Gaiani,2006).Accordingtothisconcept,
thebookreviewsemerging toolsandprocesses thatarechanging theunderstandingofarchitectural
heritageaswelldocumentedintheHandbook of Research on Emerging Digital Tools for Architectural 
Surveying, Modeling, and RepresentationbyStefanoBrusaporci(Brusaporci,2015).Digitaltoolsare
openingbroadscenariosfornewinvestigationsasdisseminatedduringthelastinternationalmeetings
oftheU.I.D.-UnioneItalianaperilDisegnoinRome,Matera,ParmaandTurin.
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Thebookisalsodedicatedtouniversalchallengesasdesigningefficientformsintermsofstaticand
aestheticperformance,buildingaccordingtogeometry,generatingharmoniousconstructionprocess,
andunderstandingculturalheritage.Thismultidisciplinaryapproachpresentsselectedresearchesand
projectsthatarerelatedtoscienceandartofrepresentationandvisualarts,followingtheuniversaltruth
thattheworldisenrichedthroughdistinctculturesandtraditions.Progressiveresearchesaregenerat-
ingnewbranchesofconsolidatedfieldsofstudieslikevisualcomputing,culturalheritageanddigital
documentation,generativedesignandmanufacturing.

ORGANIZATION OF THE BOOK

Thebookisorganizedintotwosectionsandthirty-sixchapters.Section1(chapters1-18)describes
thegeometric,visualandprojectivetoolsfordesignandassessmentofspaceincludingdisciplineslike
descriptivegeometry,computervision,perspectivetoolsfordesign,architecturalperspective,anamor-
phosis,obliqueprojection,parametricdesign,BIM,digitalheritage.Section2(chapter19-36)reviews
thegeometrictoolsforbuilding,constructionprocessandgenerationofshapeincludingdisciplineslike
patternbaseddesign,geometrybasedornament,geometryofcomposition,geometricconstruction,shape
grammar,patternlanguage,folding-unfolding,generationofcomplexshapes,3Dmodelling.

Abriefdescriptionofeachofthechaptersfollows:
Chapter1identifiestheexistingchallengesinthecomputerbasedvisualizationofthearchitectural

heritageandinvestigateonitsrelationshipwithotherdisciplines.Digitaltoolsareusedindifferently
andsimultaneouslyindissimilarresearchfields,andacleardefinitionoftheontologies,principlesand
proceduresforadvancedsurveying,modeling,andvisualizationcouldallowtheinterdisciplinarycol-
laboration.

Chapter2depictstheincreasingemergenceofdigitalpracticeinarchitecture.Itisanessaythatdelves
deeperintocomputationalresearchinrelationtoseveralpivotaldesignexperiences.Afterdecadesof
improvements,computationalthinkinghasledthedesignprocesstothepost-parametricmaterialinstance:
digitalsimulationsandvirtualoptimizationneedtobetranslatedintophysicalobjecthood.

Chapter3setstheframeworkonmathematicalalgorithmandnonlineartheoriesusedinorderto
studytheestablishmentanddevelopmentoftraditionalsettlements.Thestudyinvestigatesthefractal
patternofhousinginMasoulehvillage,Iran.Byreferringtothefractaldimensioncalculatedwithbox
countingmethod,differenttypeofinformationarecollectedandthisattemptishelpingdecisionmakers,
planners,architectsanddesigners,especiallyinnewhousingdevelopments.

Chapter4pointsoutabouttherecentadvancesinacquisitiontechnologiessuchasLiDAR,range
camerasandphotogrammetrythatputpointcloudsintheforefrontofseveralfieldswithapplications
inComputerGraphics,VisionandMachineLearning.Thechapterfocusesonhowthesefieldscanbe
combinedinnewandinnovativeways,sothatprofessionalscanoptimallyexploittheadvantagesthat
theseimprovedtechnologiescanoffer.

Chapter5presentssurveymethodologiesbasedonsphericalpanoramasproducedbyimagestitching
techniques.Itisaninteractivesurveysystemtogenerating3Dmodelsofarchitecturalstructuresand
urbanscenes.Photogrammetricfundamentalsareappliedusingtwodifferentapproachestoobtainthe
3Dmodel:byusingtexture-mappingtechniquesinthewayofcreatingthevirtualmodels;andbyusing
parametricvisualprogrammingprocess.
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Chapter6rewardswithavaluableinsightthemoreintimateaspectsofthegeometricreasonforthe
ImperialRomanarchitectureanditsornamentalpatterns.Itestablishestheneedformoderntoolsof
understandingandthemostprogressivehistoricresearchesareofferingextraordinarygraphicsugges-
tionsforwhyelementalgeometrywasusedinandhowitsmeaningmaybeinterpreted.

Chapter7illustratestheuseofBIMtoolsforthereconstructionoflostnineteenth-centuryarchitec-
turalheritage.ThankstothepropertiesofBIMtoenterinformationrelatedtoeachelementconstituting
abuilding,everypartofthemodelwillbeaccompaniedbyinformationonthedegreeofreliabilityand
referencesadoptedforitscreation.Inthisway,eachfamilyofelementscouldmoreeasilyandknowingly
bereusedforothersimilarprojects.

Chapter8analysestheelementsofarchitecturalheritageintheMaestrazgodeMontesa,aSpanish
regioninthenorthwesternpartoftheprovinceofCastellón.Themethodologyusedthreemainsources
ofinformation:historicaldocumentation,manualdatacollectionand3Dscannerandphotogrammetry.
Startingfromthedataprocessing,itispossibletosharesucharchitecturalknowledgewithvisualimpair-
mentspeoplethroughtactilemodels.

Chapter9reviewstheadvantageofdigitalsurveyingtoinvestigatethecomplexityofreligiousBa-
roquebuildingswhilestudyingthechurchofSantaMariadell’OdigitriainAcireale(Sicily).Thethree-
dimensionalspaceofacomputerinsteadbecomesthecoreoftheunveilingprocess,theplacewherethe
scholarhastheopportunitytointeract,toquestiononthegeometricandspatialqualitiesoftheobject.

Chapter10describestheuseofthesyntheticmethodthroughdigitalgenerativealgorithmsinthe
studyofgeometry.Inparticular,thepaperdescribestheconstructionofaruledsurfacegiventhreeskew
linesinthemathematicalrepresentationmethod.Constructingalgorithmsforgeneratingandcontrol-
lingthegeometricshapeallowshavingagreatercontrolonboththefinalformandonthegenerative
processofformitself.

Chapter11presentsdigitalrepresentationtechnologiesthatcanenhancethedidacticactivitiesin
architecturaltraining.Apositivetrajectorywhichincludestheuseofvirtualreality,augmentedreality
andparametricmodelling,aswellasfreehanddrawingandtheproductionofphysicalmodelsbothby
automatingtheunfoldingprocessandbydigitalfabricationprocessesof3Dprintingandlasercutting.

Chapter12istalkingaboutdesignvisualizationthatseemstobematterofthecontemporaryera
whiletalkingaboutprojectionmostlypushesourfeelingsbacktothepast,despiteevenadvanceddigital
visualizationsareprojection-based,orbetter,theyareprojectivevisualizations.Theseprojectivevisual-
izationsarenotonlymeresupportstoshowdesignresultsbut,mainly,theyareirreplaceablethinking-
and-operationaltoolsfordesigndevelopment.Giventheirsemanticwideness,thesevisualizationswork
ascustomizedtoolsinthevariousbranchesofdesign.

Chapter13focusesonsolvingtheproblemtoobtainobliqueperspectives(oraxonometricviews)
fromathree-dimensionalmodel,becauseit’sacommonlackinmostCADprograms,sincetheyonly
canproduceorthogonalprojectionsandlinearperspectivesfromthemodel.Thisinconvenientdrives
tothefactthatemploymentofthistypeofrepresentationshasbeendrasticallyreduceddespitetheir
importanceinthedesignrepresentation.

Chapter14introducesreaderstotheinvestigationofacontroversialtreatiseentitledArchitectura Civil 
Recta y Obliqua written,inthelateXVIIcentury,byJuanCaramueldeLobkowitz;itisoftenmentioned
byhistoriansinrelationwiththedebatearoundtheBernini’sVaticancolonnadeprojectinRome.The
bookhasbeensubjectofarenewedinterestintherecentpastand,inthechapter,asystematicstudythat
efficientlyreviewsthetreatiseispresented.
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Chapter15presentsthecaseofthebiais passé,whichwasbothaclearillustrationofaspecialwarped
ruledsurfacebutalsoanexampleofhowconstructorsdealtwiththeproblemofbuildingaskewarch,
solvingstructuralandpracticalstonecuttingdemands.Therepresentationofthebiais passéinThéodore
Olivier’smodelachievedaperfectcorrespondencetoitsépureaccordingtoMonge’sDescriptiveGeometry.

Chapter16,dealingwithillusionandreality,throughtheapplicationofperspective-baseddesign
tools,describes themost importantanamorphical representation in Italyand thearchitectural space
thatishostingthismasterpiece:theanamorphosis,adistortedprojectionandperspectivepaintedbythe
FrenchscholarJean-FrançoisNicéronattheTrinitàdeMontiinRome.

Chapter17focusesonthearchitecturalperspectiveknowsasQuadratura:anillusoryarchitectureis
paintedandtheperspectiveprojectioncreatestheillusionofspatialdepthonaflatorcurvedsurface.This
studydevelopedanaccuratesurveyandadigital3D-reconstructionofthePalazzoVizzaniperspective,
paintedinBolognabyAntonioGalliBibiena,throughthegraphicdescriptionofitsprojectivesystem.

Chapter18concludingtheSection1,highlightstheprinciplesofprojective-geometricdesignofil-
lusoryspacesillustratingthemethodologiesfortherelief-perspectivearchitectureswhichfeaturedthe
architecturalspacesduringthesixteenthandtheseventeenthcentury.Thechapteranalysestherelief-
perspectivesofBorrominiandBitontiandtheirpartnershipinthedesignoftheperspectivaltabernacle
inBolognaandoftheperspectivalgalleryfortheSpadapalaceinRome.

Chapter19openstheSection2,andquestionswhethercreativityisonlyapplicabletotheformalat-
tributesoftherepetitivepatterninparametricdesign;andalsoaimstoexaminehowparametricdesign
canundertakea repetitivepattern to simultaneouslyachieve remarkablecreativity in its formaland
perceptualissues.Thechapterproposesanapproachthatenabledesignerstovisualizetheinteraction
betweentheorganizationalqualitiesandtheperceptualonesofthecomposition.

Chapter20analyzeshowasetofbasicvolumetrictransformationscangeneratecomplexspatialout-
comes.Usingplatonicsolidsasbasevolumes,differentideasareexplored,applyinggeneralizedextru-
sions,meshschemesofsubdivisionandmultiplicationoftheobject’sfaces,andasetoftoolstocreate
high-genusmeshes.Thegoalofthisprocessistocreateasetofillustratedstepstoactivatearchitectural
inquiryandtogenerateinnovativedesignsolutions.

Chapter21documentsallinitiativestakeninordertodeterminethegeometricratioinIslamicarchi-
tecturepassingovertheexoticauraandlookingforaformulaabletoexplainhowspatial,ornamental
andconstructivecompositionsremainedconstantalongtime.EmilioCampsCazorlawasoneofthe
firstSpanishtheoristsinsearchingthatgeometricalratiowhichhecalled“Caliphalmodule”andthat
thestudyreviewsthroughaseriesofgraphicalanalysis.

Chapter22describestheIslamicStereotomyinCairoandtheextraordinaryCairenedomes.Theart
ofstonecuttingrequiresgeometricknowledgewhich,althoughitstartswiththeprofessionalpracticeat
theworkshopassociatedtothejob,reachesextraordinarycomplexityandabstractionlevels.InIslam,the
passionforgeometryfindsinthemasonryartafieldwhereitcanbedevelopedwithoutlimitsthrough
thegeometrictoolsofdescriptivegeometry.

Chapter23describesthegeometryandtheconstructionofvaultedanddecorativesystemscalled
‘muqarnas’,oneofthemosttypicalelementsofIslamicarchitecture.Thiswayof‘vaultingspaces’,with
asystemofregularstaircase-elementsthatbreakdownthesurfacecoveringitwithsimplegeometrical
figures,derivesfromdifferentgenerativegeometries,andfrombuildingtechniquesandusedmaterials.
Drawingistheuniquemediatodescribetheirremarkablecomplexity.
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Chapter24reintroducesStereotomywithinthefieldof“researchbydesign”:thediscipline,infact,
canbeusedasameansofre-compositionofthedesign,projectandexecutionphases.Particularatten-
tionisgiventotheprototypingworkflowaccordingalsotohistorictreatises:sevenstoneprototypes,
developedduringrecentyearsasaresultoftheattempttocombinemultipleinstancesintoasynthetic
architecturalobject,arepresented.

Chapter25makesnewcontributionstoBorrominiworkandformulatenewhypothesesregarding
hisconstructionpracticeinthebuildingoftheDomeofSanCarlinoalleQuattroFontaneinRome.The
comparisonofthegeometricconstructionofsurveydataandthedesigndatadevelopstheunderstanding
oftheoriginaldesignidea,highlightingnotonlythedesigner’smodus progettandi,butalsomatches,
modificationsorchangesthatfeaturedtheconstructivechallenge.

Chapter26proposesmathematicalmodelsofthevaultofBorromini’sSanCarlinoalleQuattroFontane
basedonparametriccurvesandsurfaces,includingtheshapeofthevaultandrulesforitstessellation
withcrossesandoctagonalcoffers.Severalmodelsweretestedmeasuringtheirdistancefromthe3D
pointcloudthatwassurveyed.Thedataanalysisvalidatesthehypothesisofconstructionproceduresby
checkingsymmetriesofcoffersshape,scaleandposition.

Chapter27startsfromsomeconsiderationsontheinter-scalarfigurativerelationswhichbindall
thepartsanddetails,withinaworkofarchitecture.TheresearchinvestigatedtheportalsbyFrancesco
BorrominiandthedoorcornicesatPalazzoFalconieriinRome.Thecomparisonbetweentheoriginal
drawingsandtheconstructionoftheportaloftheOrazioFalconieriapartmentgaveremarkableinsights
aboutBorrominimindfuldesignandthebuiltsolutions.

Chapter28containsageometricanalysisofthearchitecturalworkofRafaelMoneo,winnerofthe
PritzkerArchitecturePrize in1996.Theresultof the investigation is that thegeometriccomponent
underlyinghisworkshasitsrootsinPlatonicthoughtandthatforMoneo,architecturalideashavean
ontologicalnature,transcendingtheimperfectioninherentinnatureandapproachingtheperfectionof
Platonicorder.

Chapter29 reviews the teaching results fromover tenworkshops,with ‘UnfoldingandFolding’
methodologies,developedinChile,ArgentinaandBraziltobuildupdesignprojectsthatallowthespatial
andmaterialpropertiesofarchitecturalfoldedcompositionstobeinvestigated.Thechapterproposes
thatdesigntoolsbeupdatedthroughParametricDesign(2Dgenerativepatterns),3Dorigamisoftware
andDigitalFabricationmachines(CNCandCuttingLaser).

Chapter30investigatestheconnectionsbetweenVisualComputing,whichisorientedtowardsthe
representationofcomplexsurfaces,andGeometricalDesignTools,whichsourcefromthemovement
createdthroughdance,itselfunderstoodtobetheartandtechniqueofcomposingformsinspace.In
thisarea,adrivingrolehasbeentakenbytheSyntheticMethodthatanalyzessurfacesas“geometric
places”,collectivepointsinspacethatsharethesameproperties.

Chapter31introducesamethodologyforfreeformarchitectureengineeringstartingfromaphysical
modelofanarbitraryshapetoaconstruction-awaredetailedproject.Freeformarchitectureinvolvesmany
problemsofageometric,structuralandconstructionnature.Thedevelopmentofpowerfultoolssuchas
parametricandalgorithmicdesignsoftwareisallowinggreatfreedomforshapedesignandremarkable
controlinmanaginglargeamountsofdata.

Chapter32offerssomeinsightsontheincredibledesignopportunitiesofferedbynewcomputational
instruments,aswellashighlightingcircumstancesinwhichtheactof‘modeling’takesoverthe‘design.’
Parametricmodelingallowstounderstandgeometryandmanipulateshapesindynamic,articulatedand
yetintuitiveways.
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Chapter33explainstheuseofgeometricalalgorithmstofixcomputingproblemsduringthecreative
processwhendesigningaproduct,resolvingthecontinuouscomparisonbetweenthedigitalandthe
realmodels.Theneedtocomparethetwomodelsisduetothedesigner’sneedtoconstructfull-scale
prototypes.

Chapter34pointsouttheparametricmorphogenesisintoarchitecturaldesign,meantastheprocessof
formcreation,oftheGherkinskyscraperinLondonbyNormanFoster.Thegeometricstudyaddressesits
shapecharacterizationastheresultofasynergybetweenenvironmental,structuralandfunctionalissues.

Chapter35presentsaresearchonalgorithmicapproachestoformulateeffectivestrategiesforsustain-
ableurbanprojects,guidedbyTransitOrientedDevelopment(TOD)principles.TODisanurbandevel-
opmentmodelthatconsidersgeometricprinciplesandmeasurableparametersfordesigningsustainable
cities.Thechapterfocusesontheuseofcomputationaltoolstoprovidequickanddynamicassessment
whileplanninganddiscussinginterventionsinurbanareas.

Chapter36concludestheSection2andthebook,presentingtheprinciplesforthearchitecturalmod-
ellingofanolivetoestimatemorphologyandradiationrelationship.Theresearchintegratesthestudy
oftreeswiththescienceofrepresentation,inordertoinvestigatetherelationshipbetweenmorphology
andlightinterceptioninatree,startingfromthecasestudyofanolive,modeledwithoutusingany
automationinsurvey.

Thisbookispartofawideprojecttocreateabaseofknowledgeandarepositoryforresearchesand
applicationsrelatedtotheSecondIndustrialRevolutionintroducedbydigitaldesignmedia;asinthe
wordsofWilliamJ.MitchellandMalcolmMcCullough,adesigner’sviewpointistakenthroughout:
devicesandtechniquesareintroducedasameansofpursuingseriousdesignintentionsratherthanas
illustrationsoftheprinciplesofcomputerscienceandtechnology(Mitchell&McCullough,1995).The
aimtocombineknowledgeaboutgeometry, representationanddescriptivegeometrywithemerging
toolsforcad,generationandvisualizationofshapesandspacesandnewtechnologiesapplicationsis
givingtheopportunitytodevelopalsoasourceaboutdigitalheritageanditsmultidisciplinaryfields
ofapplications.Thebookaddressesamultidisciplinary targetandresearchchallenges,as requested
frommarketandindustrial/institutionalbodies,encompassingthespecialistaudience,academicsand
scholars,andtheend-users,students,practitionersandcompanyemployees.Theeffortistoencounter
thestronginterestaboutpublicationsthatstartingfromthesolidrootsoffundamentalsanddemonstrate
howemergingprocessesanddigitaltoolsareinnovatingthefieldsofdesignandeducationalpractices.

Concludingthisprefaceit’simportanttoacknowledgethe60scholarsfrom31Universitiesand10
differentcountrieswhichgenerouslyjoinedtheresearchprojectandalsocreatedasolidframeworkof
peoplewhowishtoinnovatetheapplicationsofdescriptivegeometryandvisualcomputingencouraging
youngpeopletogetadvantagefromthisknowledge.TheysharedtheirArtwhereartisaconceptrelated
toskillsandabilitycomingfromstudyandpractice;asmartattitude,knownsinceGreekphilosophyas
Tekhné,thatcanbedevelopedthroughresearchandstudy.

Visualcomputingandgeometrictoolsfordesignareartsembodyingawideknowledgecomingfrom
mathematics,optics,perspective,technology,computergraphicsandothersciencesthatlettheartistto
benotonlyatalentedartisanbutalsoaliteratus,apolymathesandpolytechnes(Clair,2015).Analyz-
ingthepracticalthinkingofvisionarymenlikeAntoniGaudiitispossibletodevelopnewdisciplinary
referencesfordescriptivegeometrywhereas,inthelaboratoryofGaudi,aswellasinthecontemporary
designerstudio,theabilitytodrawinspaceenablestousedrawingasthedescriptivegeometrytechnique
tobringtogetherexpertiseandfabricationissues(Amoruso,2013).
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Apracticalphilosophy,asthehereticalReasonprofessedbyLeonardodaVinci,thataftertheintu-
itionofknowledgetakesactionintotheknow-howpractice.And,ifforLeonardoeachcognitiveprocess
startswithafeeling,whereas‘’lovewinseverything”,thentheneedtousegeometryanditsanalytical
toolstounderstandthehumanuniverseisbornfromtheirresistiblecharmandbeautyofhisinventions,
ofartandscience.

Giuseppe Amoruso 
Politecnico di Milano, Italy
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