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&volving scenarios of A* in tIe Eesign Qractice
7iLtor .alaLuc[i� .iriam 4aviano2 .ariia &rsIova3 AnErea (entile� Loren[o *mCesi�

4apien[a 6niWersity of 3ome
1WiLtor�malaLuc[i!uniroma1�it
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Abstract
5Iis contriCution concentrates on IoX tIe Eesign XorL may Ce enIanceE Cy generatiWe Artificial *ntelligence 
(A*) tools as Xell as tIe roles tIat Eesigners anE A* play in tIeir collaCoration consiEering etIics of Iuman�
macIine interaction� 3ecent EeWelopments in A* tools foresIaEoX funEamental cIanges in tIe future of tIe 
Eesign practice XitI concurrent eects incluEing CotI an increase in tIe eciency of creatiWe professionals anE 
tIe Eemocratisation of proEucing creatiWe outputs Cy non�eYperts� 8Iile A* can Ce a component of EesigneE 
solutions tIis researcI focuses tIe Eesign process itself eYamining IoX A* can Ce a transformatiWe force of not 
only for content generation Cut also user researcI anE conceptual EeWelopment� 5Ierefore Xe aim to analyse 
eYisting generatiWe A* tools for Eesigners anE EescriCe potential A* � Designer strategies XitIin currently 
XiEespreaE XorLfloXs� *nitially tIis article eYplores tIe potential of A* in creatiWe fielEs XIere tIe autIors 
iEentify possiCle roles of A* to improWe Eesign XorL sucI as A* as meEiator CetXeen creatiWe languages or A* as 
a facilitator of user participation� 4uCseRuently tIe researcI EescriCes a mapping anE CencImarLing actiWity 
of aWailaCle A* tools for Designers categoriseE Cy output type (3D (rapIics 3aster 5eYt 6tility 7ector AuEio � 
7iEeo) anE critically assesseE accorEing to tIe stages of tIe Design tIinLing process (&mpatIise � Dene *Eeate 
Prototype � *mplement anE 7aliEate)� 5Ie mapping is organiseE to proWiEe a multi�leWel perspectiWe anE is 
EiWiEeE into four main sections� a list XitI output�CaseE clusters info sIeets (a proEuct specication Eocument) 
a map (a Wisual summary of tIe tools) anE an introEuction page� 5o eWaluate tIe effectiWeness of tIe A* tools 
Euring tIe Eesign process tIese Xere testeE Cy replicating tIe processes of seWeral projects anE tIeir output 
oCtaineE Cy repeating tasLs using A* tools� 5Ius tIe mapping anE testing sIoXeE interesting potential of A* tools 
in some pIases of Design 5IinLing Cut also a limiteE utility in tIe pIases of empatIising anE WaliEation� 
6ltimately tIe stuEy focuses on tIe opportunities anE issues of Iuman�macIine interaction anE raises Ruestions 
aCout etIics anE copyrigIt Cias anE Eiscrimination errors anE tIe impact on creatiWe processes� 5Ie potentially 
transcenEental poXer of A* oWer tIe tIinLing process poses urgent risLs anE opportunities eWiEent alreaEy toEay 
in Warious creatiWe Eomains� 5Ierefore it is crucial to CuilE a strategic foresigIt anE Ience a positiWe Wision of A*�
enIanceE Eesign in orEer to unEerstanE IoX tIe role of tIe Eesigner Xill cIange� Among possiCle scenarios Xe 
concluEe XitI tIe Iope tIat tIe innoWation moEel of A* � Designer can alleWiate tecInical tasLs Ielp connecting 
LnoXleEge areas anE unEerstanE Cetter people tIis enforcing tIe Designer in tIe role of sensemaLer XIo 
sIapes tIe culture of eWeryEay life�
AutIor LeyXorEs



2023 Cumulus Beijing (CAFA) Conference Collection of Papers Day 2

529

(eneratiWe A*� Design 5IinLing� CreatiWe sLills� Design tools� .apping� BencImarLing�
Introduction
5Ie recent EeWelopments of Articial *ntelligence tools anticipates a signicant cIange in future Eesign starting 
XitI an apparent Eemocratisation of tIe creatiWe process giWing non�eYperts an opportunity to proEuce creatiWe 
content XIile also facilitating certain tasLs in tIe professional Eesign process� 4ucI pIenomena can Ce seen as 
an opportunity for a more XiEespreaE Eiusion of Eesign eorts Cut also as a menace to certain professional 
roles raising issues aCout IoX eectiWe (anE meaningful) tIe ecient A*�enaCleE Design is� 
5Iese aEWances open up opportunities for generatiWe A* to Cecome trusteE teammates alongsiEe Designers 
(Figoli 3ampino anE .attioli 2022) as eYperimenteE also XitIin tIe iEeation process of fasIion Eesign (+eon 
et al� 2021)� A* can Ce Cenecial not only in tIe initial pIases of tIe Eesign process Cut also in tIe prototyping 
tIrougI monitoring anE forecasting CaseE on Eata coming from sensors anE eRuipment (Arine[ et al� 2020) sucI 
as real�time error Eetection anE correction in 3D printing (Brion anE Pattinson 2022)� *n a similar Wein Eesigners 
can leWerage A* to enIance user eYperience tIereCy fostering tecInology EriWe innoWation at CotI tIe system 
anE serWice leWels (:ilEirim et al� 2022)� *t is crucial tIat Eesign XorLs aiEeE Cy generatiWe A* are aEeRuately 
aligneE XitI Iuman interests incluEing not only tIe sIort�term interests of a Eesigner or client Cut eWen more 
importantly tIe long�term interests of Iumanity sucI as sustainaCle EeWelopment or social justice tIerefore 
tIis contriCution focuses also on potential etIical issues anE mitigation strategies of collaCoration CetXeen 
Eesign anE tecInology� *n particular Xe aim to oer a Cetter unEerstanEing of currently aWailaCle (eneratiWe A* 
tools tIat are useful to Eesign XorL eWaluating IoX tIey can Ce integrateE into tIe Eesign process anE critically 
assessing tIe potential of tIe innoWation moEel of A* � Designer� 
Participation and Creative Work with AI
8Iile (eneratiWe A* in Eesign is still in its infancy Xe coulE alreaEy outline four interesting roles it may full in 
tIe creatiWe process ranging from A* as an intermeEiate CetXeen creatiWe languages anE tIe Eemocratisation of 
Wisual Ruality to a facilitator of user participation�
Firstly A* can serWe as a meEiator CetXeen creatiWe languages anE translate from one creatiWe language to 
anotIer� CreatiWe languages in tIis conteYt assume Warious means of eYpressing creatiWity� in Eesign tIere are 
mainly Wisual (sucI as images EraXings sLetcIes Eiagrams renEerings)� )oXeWer XitI tIe emergence of A* it 
Cecame possiCle also to translate teYt into Wisual content XitIout special Eesign LnoXleEge�
5Iis leaEs to anotIer possiCle role of A* in tIe creatiWe elE namely A* as a means of Eemocratisation of Ruality 
Wisual content tIrougI Eirect prompting anE aEWanceE non�eYpert Eesign tools� 5Iis trenE is enaCleE Cy loX�
coEe anE no�coEe A* as a result of recent aEWances in tIe conWersational A* sector EriWen Cy interest in improWing 
Iuman�macIine interaction� /eX projects are emerging also to maLe A* more unEerstanEaCle to users sucI 
as e9plainaCle A* for Designers (9A*D) XIicI can Ce supplementeE Cy a Iuman�centreE approacI to focus on a 
specic user group (;Iu et al� 201�)� *n aEEition to tIe tecInical aWailaCility of A* tIe XorL of tIe professionals 
tIemselWes Ias Cecome more accessiCle Cecause A* Ias maEe some of tIe Eesign Euties easier to perform 
tIerefore tIeir XorL Xill reRuire less time�
5Ie Eemocratisation of A* in turn leaEs to tIe possiCility for non�eYperts to co�proEuce creatiWe A* output (e�g� 
grapIics) alloXing economic actors or social groups on tigIt CuEgets to IaWe Eecent Ruality Eesign interWentions 
eWen if limiteE in terms of originality�
5Ie last role is tIe use of A* as a facilitator of participation in tIe Eesign process especially Euring user 
researcI� *nitially A* can function as a user researcI agent interacting Eirectly XitI people anE using stanEarE 
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metIoEologies sucI as interWieXs Ruestionnaires anE so on� After collecting user Eata Eesigners can Cenet 
from A* tIat processes user generateE content anE iEenties tIeir neeEs anE preferences sucI as patterns of user 
CeIaWiour� BaseE on tIese patterns it Xill Ce possiCle to EeWelop a user simulator for Eesigners to receiWe RuicL 
feeECacL Euring tIe Eesign process so folloX tIe )uman�centreE approacI in all tIe pIases�
Mapping AI Tools for Design
As alreaEy mentioneE tIis paper aims to proWiEe an oWerWieX anE critical reection aCout tIe current state of 
(eneratiWe A* tools useful for creatiWe Eesign actiWities�
5Iere are numerous metIoEologies to conceptualise tIe structure of tIe Eesign XorL Cut Eue to its XiEespreaE 
popularity Design 5IinLing Ias Ceen cIosen as a Xay to structure tIe mapping of (eneratiWe A* tools� 
As promoteE Cy *D&0 founEers anE later 4tanforE 6niWersity Design 5IinLing is a proClem�solWing approacI 
structureE in � steps� empatIise Eene iEeate prototype anE test�
Due to tIe oWerlap oCserWeE CetXeen tIe rst anE seconE tIe nal four groups of tIe A* tools are &mpatIise � 
Dene *Eeate Prototype � *mplement anE 7aliEate�

.oreoWer tIe possiCle A* outputs Xere classieE into � categories�
1�3D� 5opology optimisation or generating 3D moEels incluEing capaCilities for teYturing renEering anE 
animating 3D assets�
2�(rapIics� ComCination of images anE teYt proWiEing output suitaCle for 6* Eesign EeWelopment anE 
presentations creating grapIics Cy integrating pictures anE teYt elements�
3�3aster� 6seful to create Wisually captiWating raster images incluEing tIe creation of mooE CoarEs intermeEiate 
or nal proEuct pictures as Xell as Eesigning patterns anE CacLgrounEs to complement tIem�
��5eYt� ACility to generate teYt content anE coEe maLing it a WaluaCle tool for Warious Eesign stages XIetIer its 
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assisting in conceptualisation iEeation or rening nal Erafts�
��6tility� 4treamlining anE systematising communication XitIin XorLing teams as Xell as optimising XorL 
processes facilitating efficient collaCoration XIile incluEing user neeEs inWestigation tIrougI DesL anE FielE 
analysis Eata collection anE in�EeptI insigIts to ensure compreIensiWe proClem�solWing approacIes�
��7ector� (eneration of IigI�Ruality Wector images incluEing illustrations icons anE logos useful to create 
inEiWiEual images or proEuce XIole CatcIes of Wector�CaseE grapIics alloXing for scalaCle anE Wersatile Eesigns�
��AuEio � 7iEeo� Create anE eEit auEio anE WiEeo content to support presentations or prototype Eemonstrations� 
8IetIer its aEEing CacLgrounE music WoiceoWers or assemCling WiEeo footage tIis feature enIances 
multimeEia proEuction capaCilities anE facilitates eectiWe communication� 
5o Cegin Xe Cuilt a EataCase to store all tIe tools founE tracLing costs Cenets EraXCacLs anE input�output 
tIey proEuceE� 5Ie final collection is organiseE to offer a multi�leWel perspectiWe anE may Ce CroLen EoXn 
into four primary sections� a list info sIeets a map anE an introEuction page� 5Ie map (Fig�1) proWiEes a Wisual 
summary of tIe tools gatIereE aCout processes anE outputs tIey oer XIile EeEicateE simplieE tool carEs also 
Eisplay tIe crucial information�
&acI tool is EiscusseE in EeptI in tIe info sIeet a proEuct specification Eocument of eacI tool tIat incluEes 
functionality anE uniRue cIaracteristics an analysis of aEWantages anE EisaEWantages anE sIoXcasing images� 
Finally tIe list consoliEates all tIe tools into Eistinct output�CaseE clusters enaCling users to easily locate tIe 
EesireE tool for tIeir intenEeE outcomes� 8Iile omitting reEunEant or unproEuctiWe tools our researcI at tIe 
time of Xriting founE a total of �� tools anE out of tIose is possiCle to iEentify � for &mpatIise � Dene 3� for 
*Eeate �1 for Prototype � *mplement anE 11 for 7aliEate Cut it sIoulE Ce noteE tIat some of tIem are useful for 
multiple steps�
From tIis suCEiWision emergeE tIat tIere are only a feX tools aWailaCle tIat can Ielp Euring tIe pIases of process 
structuring staLeIolEer engagement preliminary researcI anE final WaliEation� AEEitionally eWen tIougI tIe 
majority of tIe tools are focuseE on tIe Prototype � *mplement step tIey freRuently also assist tIe Eesigner 
Euring tIe *Eeate pIases� 0utput clusters incluEe insteaE 13 for 3D � for (rapIics 22 for 3aster � for 5eYtual 
1� for 6tility � for 7ector anE � for 7iEeo � AuEio� )ere it is eWiEent tIat 3aster outputs are among tIe most 
popular Cut tIere is also a groXing interest in 6tility tools� 5Ie collection can Ce eYploreE on an interactiWe Figma 
CoarE or in tIe taCle CeloX�

5 o test 
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tIe eectiWeness of tIe tools Euring tIe XorLoX case stuEies Xere carrieE out XIere Xe trieE to replicate tIe 
process of tXo projects output in tIe elE of ProEuct anE *nteraction Design Cy repeating tIe tasLs using A* tools 
(Fig� 2)� *nitially in &mpatIise � Define eYperiments Xere carrieE out in tIe 6ser 3esearcI anE DesL 3esearcI 
pIases using AlCus to create a Wision CoarE XIile researcIing information anE images� During tIe *Eeate pIase 
CIat (P5 Xas useE to create tIe concept taLing aEWantage of its XorL speeE anE aEaptaCility eWen if in some 
cases it lacLs Iuman empatIy� /eYt tIe 6ser Persona tool Xas employeE XIicI eectiWely createE a Persona 
from tIe project Eescription anE tIen tIe 3ecraft tool for 4toryCoarE illustrations� For tIe Prototype � *mplement 
pIase PromeA* transformeE sLetcIes Eirectly into nal renEerings XitI releWant teYtures anE tIen AEoCe Firey 
IelpeE to aEE tIe CacLgrounE to tIem� 5Ie *nteraction Design project CeneteE from Controllino A* to Xrite an 
.255 enaCleE coEe XIile for WiEeo presentation of CotI of tIe projects FliLi tool Xas useful tIanLs to its aCility 
to nE appropriate stocL WiEeo from teYt anE generate Woice oWers� Finally Euring tIe 7aliEate pIase CIat (P5 
playeE tIe role of an agent tIat proWiEeE feeECacL anE possiCle improWements tIat selectiWely maEe sense� A* 
can alreaEy assist Eesigners in many pIases of tIeir XorL Eespite tIe fact tIat gooE Ruality tools IaWe not yet 
Ceen founE for 6ser 3esearcI creation of 3D moEels *o5 systems anE XeCsites XIicI coulE Ce tIe Casis for 
future projects anE researcI�

Despite tIe rapiE groXtI of A*�enaCleE tools it is possiCle to IigIligIt some usaCility sIortcomings� 5Ie first 
point of interWention is tIe EeWelopment of a neX form of incremental prompting tIat alloXs tIe user of tIe 
tool to maLe small graEual cIanges insteaE of reRuiring a neX prompt for eacI output� 4econEly for tIe tool 
to actiWely participate in tIe process tIe collaCoration Eimension must Ce inWestigateE alloXing tIe tools to 
see CeyonE tIe specic tasL anE unEerstanE tIe oWerall conteYt of tIe Eesign process� Finally consiEering tIe 
inIerent empatIic nature of Design it must Ce taLen into account tIat A* Ias limitations in unEerstanEing anE 
eYpressing emotions (BaLpayeW et al� 2022)� 5Ie toolLit Xas createE XitI eEucational application in minE 
proWiEing a special opportunity to inWestigate anE put Eesign tIinLing concepts supporteE Cy A* into practice� 
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3ecent rise in popularity of A* moEels Ias openeE up neX perspectiWes for stuEents to eYperience tIe potential of 
tIese tools in Design (Bo[Lurt et al� 2023)� )oXeWer it is important to unEerstanE potential negatiWe conseRuences 
anE retIinL tIe roles of tecInology anE Iuman eEucators� 0ur collection aims to contriCute to tIis Eiscussion Cy 
proWiEing tIe necessary tools to eYplore tIe potential of A* in eEucational use�
Issues and Mitigation Strategies
5Ie Cenets oereE Cy Articial *ntelligence are numerous anE eYtensiWe� )oXeWer tIere are Warious potential 
anE practical issues alreaEy uncoWereE Cy past researcI� AlgoritIms often conceal risLs oWerlooLeE in tIe pursuit 
of innoWation anE cost�eciency�  A*s etIical implications stir EeCates in science anE society� professionals in 
tIe creatiWe fielEs feel attacLeE Cy tIe Eemocratisation of A* tools tIat giWe free access to creatiWe content to 
tIe general puClic reEucing tIeir possiCilities of employment� XIile tIe scraping tools CeIinE tIe generatiWe 
tools appropriate tIeir contents raising issues XitI copyrigIts� :et some (A[i[ 2023) eWen propose to incluEe 
A* as a copyrigIt�XortIy autIor� 5Iis compleY issue Eeepens A*s societal Eisparities� )oXeWer limiting tIe fair 
use of macIine learning migIt interfere XitI its progress (4oCel 201�)� &tIical principles alone Xill not ensure 
responsiCle A*� aEEitional support anE goWernance mecIanisms at tIe organisational anE social leWels are 
reRuireE (4anEerson et al� 2023) sucI as tIe &6 guiEelines aim to proWiEe safe transparent traceaCle non�
Eiscriminatory eco�frienEly A* empIasising Iuman superWision (&uropean parliament 2023)� 
A seconE risL in tIe use of Articial *ntelligence is tIat of Cias� in fact Iuman�sourceE Eata contaminateE XitI 
seYism racism aCleism anE religious prejuEices result in corrupt anE Eiscriminatory intelligence� 8e are alreaEy 
Xitnessing tools sucI as cIatCots macIine translation anE speecI recognition or generatiWe tools tIat can 
encoEe anE perpetuate genEer stereotypes (4uresI 2021) anE etInic Eiscrimination (BuolamXini 201�)�  )aWing 
EiWerse anE representatiWe Eata is tIus essential for creating realistic anE inclusiWe A* systems� responsiCle A* 
reRuires not only tecInical interWentions Cut also cIanges in 4ocietal recognition (8aelen � 8iec[oreL 2022)� An 
accurate anE uncorrupteE source is essential as it is estaClisIeE tIat A* neeEs Iuman�sourceE Eata� 0tIerXise 
tIe risL is tIe pIenomenon of A* Iallucination as illustrateE Cy AlemoIammaE anE colleagues (AlemoIammaE 
et al� 2023) XIo reacIeE tIe conEition of .oEel AutopIagy DisorEer (.AD) Cy repeateEly feeEing tIe generatiWe 
A* XitI cycles of syntIetic Eata� -eaWing complete control to algoritIms is tIus still counterproEuctiWe anE 
unpreEictaCle anE it is tIus necessary to superWise anE most importantly cooperate on an eRual footing 
CetXeen users anE A* (-arsson et al� 2022)� 
A* liLe preWious tecInological aEWancements tIreatens employment Eue to its XiEe�ranging automation 
potential (4u 201�)� CreatiWe joCs Xere once consiEereE immune to A* relying on intuition anE Iuman Rualities 
IarE to replicate (BirtcInell � &lliot 201�)� )oXeWer as A* groXs more sopIisticateE in generating top�tier 
content concerns arise aCout artists anE Eesigners losing releWance sIrinLing joC opportunities anE EeWaluing 
man�maEe laCour (;Iou � /aCus 2023)� Despite tIese risLs tIe autIors IaWe concluEeE tIat collaCoration 
CetXeen creatiWes anE A* generates fruitful outcomes CacLeE Cy researcI sIoXing A*s positiWe impact on 
computer�intensiWe elEs Coosting employment anE proEuctiWity ((eorgie � )yee 2021)�  /eWertIeless A* cant 
replace creatiWe minEs in tIe present anE near future as it lacLs tIe creatiWe capaCilities ()orton et al� 2023) anE 
eco�spiritual Walues (Cooney 2023) essential to replace Iumans�
Discussion and Conclusions: new designer roles
*n Iis CooL Fully automateE luYury communism (201�) Bastani sees tecInology as a potentially liCerating force 
tIat coulE emancipate people from alienating repetitiWe XorL anE enaCle tIem to pursue creatiWe anE cultural 
interests� 5Iis poses tIe Ruestion� *n a scenario of A*�EriWen Eesign  XIat are our creatiWe margins anE IoX to 
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sIift creatiWe capaCilities anE eEucation 
8itI tIe potential of A* to participate in creatiWe anE innoWatiWe processes it is crucial to unEerstanE IoX tIe role 
of tIe Eesigner Xill cIange� AccorEing to 7erganti anE colleagues (2020) tIe Eesigner�A* symCiosis may eleWate 
tIe Eesigner to tIe role of leaEer capaCle of iEentifying a proClem anE proWiEing instructions on IoX to solWe it  
tIus sIifting tIe focus on sensemaLing� 5Iis strategical aEaptation positions Eesigners as Wital actors in sIaping 
tIe creatiWe anE general culture� )ere Eesigners taLe a Leen interest in IoX users perceiWe tIeir creations anE 
IoX seamlessly tIey integrate into users liWes anE stories (,rippenEorff 200�)� 5Iis perspectiWe transforms 
Eesign into a Eiscipline tIat fosters not only cross�elE collaCoration Cut also CetXeen proEucts anE tIeir users 
as Xell as CetXeen Eesigners anE staLeIolEers (Cross 1��2)�
5Ie collaCoration CetXeen Artificial *ntelligence anE CreatiWe *ntelligence (or tIe acts of tIe imagination 
ingenious reasoning anE proClem�solWing anE curiosity play anE eYploration (4IeWlin 2021)) Xill paWe tIe 
roaE to a )yCriE *ntelligence fostereE tIrougI continuous IumanˊA* interactions (+arraIi et al� 2022)� 5Ie 
autIors suggest tIat tIe neX competencies of Eesigners sIoulE Ce associateE XitI tIe aCility to eectiWely use A* 
anE in aEEition EeWelop creatiWe tIinLing tIat Xill alloX tIem to operate on IigI�leWel concepts anE curation�
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