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ABSTRACT

This work explores how data can influence the design of logotypes and how they can convey
information.Theauthorsuse theUniversityofCoimbra, inPortugal,asacasestudy todevelop
data-drivenlogotypesforitsfacultiesand,subsequently,foritsstudents.Theproposedlogotypes
areinfluencedbythecurrentnumberofstudentsineachfaculty,thenumberofmaleandfemale
students,andthenationalityofthestudents.Theresultinglogotypesareabletoportraythediversity
ofstudentsineachfaculty.Theauthorsalsotestthisdesignapproachinthecreationoflogotypes
forthestudentsaccordingtotheiracademicinformation,namelythecourseandnumberofcredits
done.Theresultinglogotypesareabletoadapttothecurrentstudents,evolvingovertimewiththe
departureofstudentsandadmissionofnewones.
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INTRoDUCTIoN

Typographyisawayofvisualisinglanguage(Cheng,2006).Todesigners,typographyisvaluable
asitaddsalayerofcontentandthechoiceofatypefacegivesindicationsregardingthesubjectthat
isbeingaddressed.Inordertousetypographyinthebestway,manydesignersstudytheiranatomy
andwaysofcategorisingit.

Overtime,thedesignoftypesufferedseveralchanges.Inthebeginning,typographerstriedto
createalphabetswithpureanduncorrupted letters.However,with theemergenceofavant-garde
movements,visionandexpressionaspectswereovercome.Afterwards,thetechnologicalrevolution
creatednewpossibilitiesfortypographicexperimentation.Thedesignoftypefacesthroughcodehelped
theautomationofthedesignprocess,makingitpossibleforcomputerstogeneratenewtypefacesin
seconds.Asaresult,newtypefacesemergetoadapttodistinctcontexts(Lehni,2011;Knuth,1986).

Technologicaladvancements,alongwiththeproliferationoftheInternet,allowtheexploration
ofnewcreativeareas.Theevolutionoftoolsfortypographicconstructionpromotestheincreaseof
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typographycreation.Moreover,inmodernsociety,thereisaninsatiableneedtopersonaliseeverything
wheneverpossible.

Visual identities created nowadays are becoming more dynamic. Museums, institutions,
organisations,eventsandmediaareincreasinglyrelyingonthiskindofidentities.Acomprehensive
surveyondynamicvisualidentitiesispresented,forexample,byMartinsetal.(2019).Thistypeof
visualidentityischaracterisedbyvariability,context-relatedness,processuality,performativityand
non-linearity(Felsing,2010).

Informedby thisbackground, theauthorsexplore throughthiswork the intersectionof type
design,visualidentityandinformationvisualisation,investigatinghowcandatainfluencethedesign
ofalogotypeandhowcanalogotypeconveyinformation.Asaresult,theauthorsdevelopdata-driven
logotypesforthefacultiesandstudentsoftheiruniversity—theUniversityofCoimbra(UC),in
Portugal.Todoso,acomputationalgenerativeprocessispresentedtodynamicallydesigntheglyphs,
orletterforms,thatcomposethelogotypeaccordingtoinputdataonthefacultiesorstudents.This
way,thelogotypesareabletoadapttothecurrentspectrumofstudentsoftheUniversityofCoimbra,
whileincorporatingandunifyingthefacultiesorstudentsinacoherentfashion.

Theexperimentalprocessbehindthisworkcomprisesfoursuccessiveiterations.IniterationsI,II,
andIII,theauthorsaimtodesignlogotypesforthefacultiesoftheUniversityofCoimbra.Therefore,
theinputdataconsistsofthenumberofstudentsineachfaculty,thenumberofmaleandfemale
students,andthenationalityofthestudents.IniterationIV,theapproachdevelopediniterationIIIis
usedtodesignlogotypesfortheindividualstudentsoftheUniversityofCoimbra.So,theinputdata
consistsofthecourseandthenumberofcreditsdonebyeachstudent.

The remainder of the paper is structured as follows: Background section describes design
projectswherevisualidentitiesandtypefacesareinfluencedbydata;Approachsectionconcernsthe
developmentofpresentedwork,summarisingfourdifferentiterationsandtheirspecificities;finally,
Conclusionsectionpresentssomeoverallconclusionsanddiscussesfuturework.

BACKGRoUND

Thissectionisdividedintothreeparts.Thefirstpartintroducestypedesignprojectsthattakeadvantage
ofdigitalmediaandchallengetraditionaltypographiccreation.Thesecondpartpresentsprojectsthat

Figure 1. Typical glyph for letter ‘G’ generated in iteration IV of the present approach. More results at cdv.dei.uc.pt/data-logotype.
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usegenerativetechniquesanddatainputstoinfluencetypedesign.Thelastpartconcernsdynamic
andinformativevisualidentitiesthatreacttoexternaldata.

Dynamic Type Design
Initially,typographiccreationwasrestrictedtotheanaloguemediumandthereadingconditioned
tobooksandnewspapers.However,with theemergenceof the Internet,online readingbecomes
possibleandnewopportunitiesfortypographicexplorationarose.Asaresult,itbecomesfrequent
theappearingoftypographicsolutionsoriginatedinthedigitalmediumandtypographicsolutions
thatevolvefromdigitaltoanalogue.Furthermore,nowadays,typefacesmakeuseoflayersandcolour
(Typo,2017),andbecomeincreasinglymoredynamic.

IntersectisatypographicsystemcreatedbyPaulMcNeilandHamishMuir.Itischaracterisedby
thefactthatitdoesnotuseabinarycontrast(blackandwhite,shapeandcounterform).TheIntersect
typefaceshavealargespectrumofweightsthatcreatetheillusionofdensity.Thesystemalsoallows
a largevarietyofvisualpossibilities, theIntersect typefacescouldhaveaseriesof layersand in
totalthereare256variations(McNeil&Muir,2014).Novo Typo Color Bookisatypographicbook
developedbyNovoTypostudio.Thisisanotherprojectrelatedtotheuseoflayersandapplicationof
colours.Themaingoalisthetransformationofacontemporarydesignintoahistoricaltypographic
printingtechnique.Thebookisconstitutedbyasetofcolourfultypefaces,anditmarksanewway
ofseeingthedesignoftype:moretargetedtotheminesofdesigners,artdirectorsandtypesetters.
Thisbooktakesadvantageoftheuseofcolours,itdepartsfrompositiveandnegativeformsandthe
contrastofblacktypographyonawhitepage(Typo,2017).

BothIntersectandNovo Typo Color Bookprojectsexplorearangeofopportunitiescreatedby
thetechnologicalrevolutionregardingtheuseofcolourandlayersintypographiccreation.Colour
canbeusedalongwithtypestylesandweightstodefinethehierarchyinatypographiccomposition.

Data-Driven Type Design
Thespectrumoftypedesignprojectsthatreacttoexternaldataisgrowing.Inmostoftheexisting
projectsinthisfield,theinputdataisrandom.ProjectssuchasIrratiobyIngoReinheimer(Reinheimer,
2009),ZwirnbyLisaReimann(Reimann,2009)andPong(Mainz,2008a)byKerstenStahlaresome
oftheseprojects,whichwerealldevelopedinProcessingin2008.IrratioandPongarecreatedfrom
thecombinationofrandomBézierlines.Irratiogeneratestypefacesusingskeletonsofexistingnon-
serifedtypefaces.Thegenerationhappensbythecreationofcurvesfromananchorpointorvertex
toanotheronesuccessively.Zwirn ischaracterisedby the interlacingof the lettersofawordby
drawingdotsintotheoutlineoftheletters.Theusercouldchangeasetofparameters,forinstance,
thenumberoflines.Pongisbasedonthemetaphorofaballthatdrawsalinewithineachletter.The
createdtypefacecanbecomposedoflinesorcurves,whichmayvaryinweightandcolour.Theuser
canalsodeterminethetextthatisdrawn.

Soundisalsousedasinputinsomegenerativetypedesignprojects.Blast(Mainz,2008b)and
Typography Music(Silanteva,2011)aretwoprojectsthatgeneratetypefacesthatreacttomusic.In
2008,DenisKleincreatedBlast,anexperimentalandgenerativetypefacedevelopedinProcessing.The
visualaspectofthetypefacecreatedresultfromtheanalysisofthemusic;itsappearance,shapeand
thicknessactasavisualinterpretationofit.Themusicisanalysedinreal-time,directlyinfluencing
thevisualshapeofthetypeface.Typography MusicisatypographicinvestigationbyDinaSilanteva
in2011.Thecreatedsystemgeneratesglyphsthatreacttomusic.Thelettersareformedfromabasic
gridandconstructedbythecombinationoflayers.Eachlayerisconstitutedbyarangeofmodules
andtheshapeofeachmodulechangeswiththetypeofmusic:(i)foranorganicsoundthemodules
are circles; (ii) for ananalogue sound themodules areoctagons; and (iii) fordigital sounds the
modulesaresquares.Then,thesemodulessufferchanges,forexample,theradiuschangeaccording
tothedurationofthesound.Thesetwoprojectshavetheadvantageofallowingthecreationofa
widespectrumofpossiblevisualvariations.Furthermore,theycreatedtypefacesthatadapttothe
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receiveddataandforthatreason,theycreateavisualisationofthesedata.Besides,whencompared
tostatictypefacestheystandoutduetotheeasyadaptationtosoundcontexts.

Somegenerativetypedesignsystemsuseasinputemotions.Coloquyisanexampleofthisand
itwasdevelopedbyJoelBaker.TheColoquysystemanalysesatextwrittenbytheuserandmodifies
thevisualformoftheglyphsinreal-time.Theresultingglyphsaredistortedandexpandedaccording
tothetextcontent(Baker,n.d.).TypeFaceisanotherprojectinthesamecontext.Theauthorshipis
associatedwithMaryHuanganditconsistsofsoftwarethattranslatesfacialexpressionsintogenerative
typefaces.TheOpenCVlibraryisusedtodetectuserexpressions(Huang,2011).

There are also typographic projects for interactive installations. In 2009, Michael Flückiger
andNicolasKunzcreatedLAIKA,adynamictypefacethatreactstouserinteraction.Thesystemis
developedinProcessingandisusedininstallationswithsensorsoraudiovisualdatafetchedfrom
theInternet.Theresultingtypefacedynamicallychangesitsweight,contrast,serifsizeandslope.It
wascreatedtobeusedinthedigitalmedium,soitdidnotneedtobestaticandrigid.Thesystemalso
allowstheparametersalterationinreal-timeanditcanbeappliedindynamictexts.Thedynamism
andinteractivityofLAIKAcometoinspirenewapproachestotheuseofdigitaltypes(Flückiger&
Kunz,2009).

Informative Dynamic Visual Identities
Over the lastfewyears, there isanevidentdemandfordynamicvisual identities(Martinsetal.,
2019).Thistypeofvisualidentitiesischaracterisedbyvariability,context-relatedness,processuality,
performativity,andnon-linearity(Felsing,2010).Manyorganisations,institutions,museums,andeven
places,areembracingdynamicvisualidentitiestoachievedifferentgoals,includingtherepresentation
ofproducts(e.g.Priba,byAlliedInternationalDesignersandGeoffGibbonsin1973),programmes
ofevents(e.g.CasadaMúsica,byStefanSagmeisterin2007),andcollections(e.g.HouseofVisual
Culture,byEdhvin2011)(Nes,2012;Lin,2013).Martinsetal.(2019)provideacomprehensive
reviewofthestate-of-the-artondynamicvisualidentitiesaswellasamodelforanalysingthistype
ofvisualidentities.

Thisworkconcernsoneparticularcategoryofdynamicvisual identities—the informative.
Informativedynamicvisualidentitiesprovideinformationtotheaudienceandaretypicallyusedto
communicatemessagesortoidentifyproducts,services,sections,orpersonnel(Martinsetal.,2019).

In2002,TomatodevelopedtheidentitytoTVAsahi,aTVbroadcasterintheJapanesemedia
industry.Theidentityiscomposedofseveralrectangularblocksthatchangedtheirpositionaccording
tothesoundsthey“ear”.Theblocks’sizechangeaccordingtothestaffmembersofthecompany,
itsprogramsandbusinesses.Besidesbeinginformative,theidentityoftheTVbroadcasterisalso
dynamicandgenerative(Nes,2012).

AnotherinformativeidentityistheonecreatedbytheNeueDesignStudiotoNordkynpeninsula
in2010.Theidentityisaffectedbyweatherstatistics:(i)thecolourchangeswiththevariationof
temperature;and(ii)theshapechangesaccordingtothewind’sdirectionandvelocity.Thebrand
logo,usedonthesite,reflectstheclimaticconditionsoftheregionandisupdatedeveryfiveminutes
(Nes,2012;Lin,2013).Thisidentitywillalwaysbeinconstantdevelopment,becauseitchanges
accordingtothewindconditions.

In2010,COOEEcreatedtheidentityfortheNewPreventionTechnologies.Theidentitywas
developedtotheGlobalNetworkofPeoplelivingwithHIVandAIDS.Thebasisforthecreationof
theidentitywasthecontinueddevelopmentofpreventiontechnological.Theidentityiscomposed
ofdifferentlinesaroundacircleandeachlinerepresentsapreventiontechnology.Oneadvantage
ofthisidentityisthatitcanbeenrichedovertimewiththeadditionofnewpreventiontechnologies
(Nes,2012;Lin,2013).

In2011,MaximPavlovdevelopedadynamic logotype forGogol.tv.This logotype isbased
ontheprofileofGogol’shead.Later,sevenmorecharacterswerecreatedtorepresentthedifferent
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sections(e.g.politics,progress,culture,etc.).Overtime,theheadshavebecomethemainiconsof
thesite.Thesimilarfactoramongallthecharactersistheprofileoftheman’sheadwithineachof
them(Lin,2013).

AnotherexampleofaninformativeanddynamicvisualidentityistheShanghaiBiennale,in
2012.TheidentitywascreatedbyRetothebiggesteventofinternationalartinmainlandChina.The
identityexploresthetransformationoftheSydneywiththetheme“FloatingEye”.Fortheidentity,
theycreateaseriesofsymbolstodescribethemainprinciplesoftheexposition.Themaincuriosity
ofthisidentityisthecombinationoftwovariables—state(Temporality,Oscillation,Observation,
etc.)andthing(Geography,Culture,Demography,etc.),resultinginthecreationofathirdmeaning.
Moreover,thefactthatthevariablesarerepresentedbyasymbolturnedtheidentityinterpretablefor
anylanguage;theidentitycrossedthelinguisticbarrier(Re,2016).

APPRoACH

Auniversityusuallycontainsdifferentfaculties,eachonerepresentingoneareaofstudy.This
diversityofareastranslatesintoavastspectrumofstudents.Inthiswork,theauthorsaimto
createlogotypesthatprovideinformationaboutthestudentsofagivenuniversity,namelythe
UniversityofCoimbra,whichistheiruniversity.Theydevelopdynamiclogotypestobeable
torepresentanddistinguishthedifferentfacultiesoftheUniversityofCoimbrainacoherent
fashion. It isalso important that the logotypescanchangeover time,adapting to thecurrent
studentsineachfaculty.Itisknownthathumanbeingscreatestereotypes.So,itisnaturalthat
peopleconsiderthatinanartbachelor,thenumberofwomenishigherthanthenumberofmen.
However, sometimes, thestereotypesdonotcorrespond to reality, so itcanbe interesting to
considerthisaspectinthelogotypes.

TheUniversityofCoimbra iscomposedofa largenumberof studentsand,consequently,a
verydiversegroupofpeople.Thisdiversitycanberepresentedthroughasetofdifferentelements,
e.g.typefaces.Torepresentthediversityofthestudentstheauthorsusefourtypesoftypographic
classification—garaldes,reales, didones and linear—and foreachof them, they select some
typefacesandcombinethem,similarlytowhathappensintheprojectFontmixerbyStefanieOppenha
(Oppenhaüser,2009).InFontmixer,theuserselectsasetoftypefacesanddetermineiftheyareadded
orsubtractedtoeachother.Inthepresentedworkthemethodisabitdifferent.Theauthorsusethe
acronymsofeachfacultytocreatethelogotypesandthetypefacesareonlyoverlapped.Themain
goalistostandardisethecharacteristicsofthegroupofthechosentypefaces.

Iteration I
TheauthorsaimtocreatelogotypesforthefacultiesoftheUniversityofCoimbra.So,afterthecreation
oftheglyphs,theyfindawaytoaddthedata,throughthefillingoftheshapes.Thedatawasmostly
collectedfromthewebsiteoftheUniversityofCoimbra.Theyuseonlydataaboutbachelorandmaster
coursesfromeightfaculties:ArtsandHumanities(FLUC),Law(FDUC),ScienceandTechnology
(FCTUC),Pharmacy(FFUC),Economics(FEUC),PsychologyandEducationSciences(FPCEUC),
SportsSciencesandPhysicalEducation(FCDEFUC),andMedicine(FMUC).Thecollecteddatais
representedinTable1.Forthenationalityofthestudentsfourgroupsareused:Portuguesestudents
(PT),studentsfromcountrieswithPortugueseastheofficiallanguage(PL),studentsfromcountries
intheEuropeanUnion(EU),andstudentsfromothercountries(O).

Aspreviouslymentioned,onegoalofthisworkistheuseoftypographyasalayerofknowledge.
Forthatreason,theliteraluseoflayersbecamenatural.Thelogotypesrepresentthreevariables:
nationality,genderandthenumberofstudents.Theauthorsassociatethedensityofelementspresent
ineachglyphtothenumberofstudents.Inordertocombineallthevariables,theauthorssetacolour
toeachnationalityandapunctuationmarktoeachgender.Todistinguisheachgendermoreeasily,
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theycreatetwolayers,oneforeachgender.Thelayershavetheshapeoftheglyphspreviouslycreated
andtheyareoverlapped,butnotaligned.

Thenumberofstudentsofeachfacultyisvisuallyrepresentedthroughthedensityofelements
thatcomposethecorrespondinglogotypes.Todothis,thedensityofeachlogotypeisnormalised
accordingtothemaximumnumberofstudentsperfaculty,andtheminimumandmaximumdensity
levelsarealsoestablished.Thepositioningoftheelementsineachlayerisconstrainedbyapreset
grid.Afterdefiningthedensityofthegridforeachfacultylogotype,theglyphsaredrawn.Foreach
letteroftheacronym,theshapeistraversedfromtheupperleftcornertothelowerrightcorner,from
ntonpixelsaccordingtothecorrespondingdensityandverifiedwhetherthepixelsarecontained
insidetheshapeornot.

Eachglyphhas two layers, eachone representativeof agender.These layers are composed
accordingtothenumberoffemaleandmalestudents.Thus,thegenderwiththehighestnumberof
studentsfillstheentirelayer.Asaresult,thelayerofthegenderwiththelowestnumberofstudents
isfilledinrelationtothenumberofstudentsrepresentedbyanotherlayer.Inordertovisualiseall
theelements,amultiplyeffectisemployed.

Aftersometests,theauthorsarriveattheresultspresentedinFigure2.Thepunctuationmarks“|”
and“-”representthemaleandthefemalegenderrespectively.OrangeisusedtorepresentPortuguese
students,blueisusedtorepresentstudentsfromcountrieswithPortugueseastheofficiallanguage,
greenisusedtorepresentstudentsfromEuropeanUnion,andpurpleisusedtorepresentstudents
fromothercountries.

In this iteration, theoverlappingcoloursareequal, for themostpart.Therefore, theydonot
takemuchadvantageofthemultiplyeffectsbetweenthelayers,notproducingathirdcolour.This
happensbecausethecolourassociatedwithPortuguesestudentsdominatestheothercolours.The
chosenmodulesmayalsobecreatingsomerepresentationproblems.

Table 1. Collected data on the students who constituted each faculty of the University of Coimbra in 2015

Faculty Gender
Nationality

Number of Students
PT PL EU O

FLUC
female 1290 135 24 21 1470

2447
male 857 90 16 14 977

FDUC
female 1510 319 10 10 1850

2890
male 859 180 6 6 1040

FCTUC
female 2202 166 19 49 2437

6210
male 3410 258 30 76 3773

FFUC
female 956 17 2 5 980

1272
male 285 5 1 1 292

FEUC
female 860 139 12 21 1033

1984
male 792 128 12 20 951

FPCEUC
female 1211 84 15 4 1314

1524
male 193 14 2 1 210

FCDEFUC
female 228 11 0 1 240

676
male 413 21 0 2 436

FMUC
female 1464 33 6 5 1507

2259
male 730 16 3 2 752
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Iteration II
Inthisiteration,thegoalistominimiseorevenremovetheproblemsofthepreviousone.Now,the
colourrepresentsgendersandpunctuationmarksrepresentnationalities.Thisway,itispossibleto
identifythedifferentnationalitiesandtocreateathirdcolour,aconsequenceoftheoverlay.Theuse
oflayerstodistinctgendersremains.

Similarly,tothepreviousiteration,theauthorscalculatethemaximumnumberofstudentsin
eachfaculty.However,nowtheyalsodeterminetheminimum(inthepreviousiterationthisvalue
wasalwayszero).Thisway,theyareabletoincreasethecontrastbetweendensities.Inthisiteration,
thefacultywithfewerstudentshastheminimumpresetdensitylevel.Moreover,theauthorsmake
anothermodification tomake the logotypesmorehomogeneous; now, the elements are inserted
randomlyineachlayer.Thisonlychangesthewaytheelementsarepositioned.

Aftersomeexperimentation,theauthorsachievedtheresultspresentedinFigure3.Thecolours
orangeandbluerepresentthefemaleandmalegender,respectively.However,inthisiteration,the
element“|”representsPortuguesestudents,“<”representsstudentsfromcountrieswithPortuguese
asofficiallanguage,“−”representsstudentsfromwithintheEuropeanUnion,and“=”represents
studentsfromothercountries.TheytriedtouseamorediscreetelementtorepresentthePortuguese
studentsbecauseitgainsemphasisduetoitsquantity.

Figure 2. Logotypes generated in Iteration I. The modules (punctuation marks) represent the students’ genders; the colours 
represent the students’ nationalities and the modules’ density represents the number of students.
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Itispossibletonoticesomeimprovementsinthisiterationincomparisontothepreviousone,for
instance,thechangesinthesymbologyhelpedtobetterdistinguishthenationalities.Also,punctuation
marksarenowusedtorepresentthenationalities.Thepresentedresultshaveanimprovementinthe
overlappingofthelayershoweveritisnotpossibledistinguishedwhereeachlayerbeginsandends.
However,thethirdcolouroriginatedfromtheoverlayoftheelementsrarelyappears.Theincreasing
oftheareaofeachelementcouldminimisethisproblemandmakeitpossibletoseetheoverlayof
thelayers.

Iteration III
In this iteration, the authors use modules previously designed instead of punctuation marks to
represent the nationalities. The goal is to facilitate the visualisation of the intersection between
layers.Furthermore,withthischange,thedetailsarereduced.Relativetotheremainingvariables,
theymaintainthesymbologyappliedinthepreviousiteration(anelementtorepresentnationality;a
layerandacolourtorepresenteachgender).However,thewaytheelementsarepositionedineach
layerischanged.Theauthorsdecidetomakethischangebecauseiftherepresentativeelementsofthe
nationalitieswithfewerstudentswerefarfromeachotheritispossiblethattheywillgounnoticed.

Figure 3. Logotypes generated in iteration II. The modules (punctuation marks) represent the students’ nationalities; the colours 
represent the students’ gender; and the modules’ density represents the number of students.
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In theprevious iteration, theorderingof theelementswas randomso thiscouldhappen. In this
iteration,theydecidedtogobacktothewaytheyorderedtheelementsintheiterationI(fromleft
torightandfromtoptobottom).

Aftersomeexperimentation,theauthorsnoticethatsometimessomeelementsofthetwo
layersarecompletelysuperimposed.Thisisduetothefactthattheelementsusedare,forthe
mostpart,representativeofthePortuguesestudents.Aspreviouslymentioned,thishappens
becausethenumberofPortuguesestudentsismuchhigherthantheremainingnationalities.
Therefore,alargepartoftheoverlappingelementsissimilar,butinanothercolour(theybelong
todifferentgenders,buttheyareofthesamenationality).Asaconsequence,thelogotypes
ofsomefacultieshaveonlytwocolours(arepresentativecolourofgenderandacolourthat
comesfromtheintersectionofthetwolayers).Inordertoovercomethisproblem,theauthors
applyarotationtothemodulesaccordingtothelayerinwhichtheyarelocated.Theyexpect
thatthisalterationallowsthedifferentiationoftheoverlappinglayers,thushighlightingthe
maleandfemaleelements.

Aftersometests,theauthorsarriveattheresultsshowninFigure4.Asforthemodules,theyuse
thesamecoloursasthepreviousiterationandthefollowingmodules:righttriangleforPortuguese

Figure 4. Logotypes generated in iteration III. The modules represent the students’ nationalities; the colours represent the students’ 
gender; and the modules’ density represents the number of students.
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students,circleforstudentsfromcountrieswithPortugueseastheofficiallanguage,theothertriangle
forstudentsfromothercountriesintheEuropeanUnion,andalineforstudentsfromothercountries.

Now,withtheapplicationofdifferentrotationstothemodules,itispossibletovisualiseeach
layerandtheintersectionsbetweenthem.Moreover,throughthegeneratedlogotypesitispossibleto
makesomeconclusionsregardingthestudentswhocomposeeachfaculty.Firstofall,itispossibleto
distinguishthevariousfacultiesbyobservingthedensities.FCTUCisthefacultywithmorestudents
and,incontrast,FCDEFUCistheonewithless.Itisalsonoticeablethatinthefacultiesdonothave
thesameratiooffemale/malestudents.Aspredicted,FCDEFUChasmoremalestudentsthanfemale,
andFPCEUChasmorefemalestudents.

Aspreviouslydiscussed, tocalculate thedensityappliedtoeachlogotype, it isnecessaryto
establishtheminimumandmaximumdensitylevels.Inthedevelopmentprocess,theauthorsfelt
theneedtotestthesevalues.Aftersometests,theyconcludedthatinordertoreducethesizeofthe
logotypeitisnecessarytoreducethemaximumandminimumdensity;thatwaythedetailisreduced
(Figure5presentsfivedensitylevels).Inaddition,theyalsotestedtheareaoccupiedbyeachmodule
inthegrid(seeFigure6).

Iteration IV
Inthepreviousiteration,theresultinglogotypesrespondtothegoalofthiswork.However,theauthors
believethatthesystemcouldalsobeappliedtorepresentotherkindsofdata.Inthisiteration,they
createanotherapproachwheretheygenerateindividuallogotypesforstudents.Theyusetheglyphs
ofthepreviousiterationsforthesamepurpose—totranslatethevarietyofthestudents.Thename
ofeachstudentisusedtodevelopeachlogotype.

However,inthisiteration,theauthorsusedifferentdata.Theyuseacademicdataofthestudents
—currentcoursetype(e.g.bachelor’sdegreeormaster’sdegree),donecredits,andpreviouscourses
—tobetteridentifyeachstudent.Inaverylargespectrumofstudents,therearemanywiththissame
nationalityandgendersothevariablesusedbeforewouldnotwork.

Forthisiteration,thedatausedisfictional,becausethiskindofdataaboutthestudentsisnot
publiclyavailable.Table2presentsthedataused,theycreatefourfictionalstudentsandestablish
differentcoursesandcyclesforeachoneofthem.

Figure 5. Glyphs for letter F with different levels of modules’ density

Figure 6. Glyphs for letter F with different modules’ sizes
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In this iteration, each logotype represents threedata variables related to each student.Each
logotypecanbeexplainedasfollows:eachlayerrepresentsacourseattendedbythestudent;the
colourusedbyeachlayerindicatesthetypeofthecourseitrepresents;andthemodulesusedineach
layeridentifythedifferentcourses.Thisway,theycancombineallthevariablesandrepresentaset
ofcoursesmadebythestudent.Thedensityofthelogotypesiscalculatedbasedonthenumberof
creditsdone.Theminimumdensityiszero,thusastudentthatstartsstudyingattheuniversitydoes
nothaveanycreditsdoneandneitheralogotype.Theelementsarepositionedasintheprevious
iteration(fromlefttorightandtoptobottom).Inthisiteration,theauthorscreateasetofmodules
torepresentthedifferentcourses.Theyalsoapplyarotationtobetterdistinguishthem.

Aspreviouslymentioned,eachlayerrepresentsacourseattendedbythestudentandeachcolour
representsacoursetype.Itwasnecessarytoseparatethesetwovariablesbecausetheauthorswantto
applylogotypestoanyacademiccareerandsomestudentscanhavecompleted,forexample:(i)two
bachelor’sdegreesandamasterdegree;or(ii)abachelor’sdegree,anincompletemaster’sdegree,
andacompleteone.

In this iteration, thepercentage filled in each layer isdetermineddifferently from theother
iterations.IntheiterationI,IIandIIIthelayersrepresentgenders,soitwassimpletocomparewhich
layer,orgender,hasmorestudents.Inthisiteration,thelayersrepresentbachelorandmasterdegrees,
thusthemaximumnumberofcreditschangesineachlayer.Thepercentageoccupiedbytheelements
ineachlayerisproportionaltothenumberofcreditsdone(outofthetotalcredits).

After some experiments, the authors obtained the results shown in Figure 7. As previously
mentioned,themodulesarerepresentativeofthecourses.Inthiscase,themodulequarterofcircle
representsthecourseofDesignandMultimedia,therighttrianglethecourseofHistory,andthelast
modulerepresentsthecourseofModernLanguages.Theorangerepresentsthebachelor’sdegrees
andthebluethemasters’degrees.

Inthisiteration,theauthorsdesignthemodulesinordertomakethemmoreorlesswith
thesamearea.Thatway,noneof themstandoutfromtherest.Theytakethis intoaccount
because two students from different courses with the same number of credits done should
haveasimilarvisualemphasis.Throughtheobservationandcomparisonofthelogotypes,it
ispossibletodrawconclusionsaboutthestudentsoftheuniversity.Byobservingthedensity,
itisnoticedthatBrunoisthestudentwithmorecreditsmade.Inaddition,AliceandBruno
havemodulesincommon,sotheyareonthesamecourse,althoughBrunohasalreadymade
creditsinanothercourse.

Table 2. Data used in the iteration IV

Name of the Student Course Type Course Credits Done Total Credits

Maria

bachelor’sdegree DesignandMultimedia 30 180

bachelor’sdegree ModernLanguages 180 180

master’sdegree ModernLanguages 66 120

Bruno

bachelor’sdegree DesignandMultimedia 50 180

bachelor’sdegree History 180 180

master’sdegree History 120 120

Alice
bachelor’sdegree History 180 180

master’sdegree History 120 120

Tiago
bachelor’sdegree DesignandMultimedia 180 180

master’sdegree ModernLanguages 60 120
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CoNCLUSIoN

Inthiswork,wepresentanexperimentalapproachfocusedonthedesignoflogotypesinfluencedby
data.Theauthorsexploreddifferentchallenges:(i)howcanthecharacteristicsofstudentsbetranslated
intovisualcomponentsoflogotypes;(ii)howlogotypescanconveyinformation;and(iii)howone
canexploretherelationbetweeninformationvisualisation,typedesign,andvisualidentitydesign.
TheauthorsdevelopdynamiclogotypesforthefacultiesoftheUniversityofCoimbraandfortheir
students.Onecanfindfurtherinformationandresultsaboutthisworkatcdv.dei.uc.pt/data-logotype.

Theauthorsproposegenerativedesignprocesses toautomaticallycreate logotypesbasedon
externaldata.ThelogotypescreatediniterationsI,II,andIIIareinfluencedbydataregardingthe
studentsofeachfaculty(genderandnationality). In these three iterations, theauthors iteratively
exploresolutionsthatbestdescribeanddistinguishthedifferentfaculties.IniterationIV,theauthors
aimthecreationoflogotypestorepresenteachstudent.Forthat,informationabouttheacademic
careerofeachstudentisused,namelythecreditsdone,andcoursesattendedbythestudent.Inboth
approaches,theauthorsexperimentwiththeuseoflayersandcolourintypedesigntorepresentinput
data.Technologicaladvancesallowthecreationofchromatictypefacesaswellastheiruseinthe
creationofdynamicvisualidentities.

The obtained logotypes are able to provide a layer of knowledge about the students of the
UniversityofCoimbra.Thelogotypesforthefacultiesadapttotheentryandexitofstudents,whilethe
logotypesforthestudentsgrowalongwiththeadvanceoftheiracademiccareer.Inbothapproaches,
thelogotypesaredesignedautomaticallyandadapttodata,showingtheprogressionoftheinputdata
overtime.Therefore,withthesamesystem,theauthorshavedifferentresultsaccordingtotheexternal
data.Theuseofreal-timeinputdataallowsthelogotypestobealiveandadapttodifferentcontexts.

Figure 7. Logotypes generated in iteration IV. Each logotype represents a student: each layer represents a course attended by 
the student; the colour used by each layer indicates the type of the course it represents; the modules used in each layer identify 
the different courses.
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Thisworkexploresnewpossibilitiesintypedesigncombinedwiththecreationofdynamic,
data-drivenvisualidentities.Thesearchforvisualidentitiesthatadapttothecontextinwhichthey
aredesignedincreasesthepotentialofthisresearch.

Futureresearchwillfocuson:(i)theimplementationofamechanismtodynamicallysetthe
minimumandmaximumdensitylevelsofthelogotypedependingonitstargetsize;(ii)thedevelopment
ofglyphsthatchangetheirstructure;(iii)theuseofdifferentdatainthesystem;and(iv)theapplication
ofthepresentedapproachinothertypesofentities.
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