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Abstract

Background  Recently, many artificial intelligence (AI)-based design tools have emerged in the design
industry, revolutionizing designers' work during the design research and planning stages. However,
the absence of clear design guidelines or considerations for these tools can lead users to struggle with
effective utilization, potentially resulting in decreased design quality. This study aims to derive design
considerations for Al-based design tools that support the design research and planning stage.

Methods This study was conducted in three stages based on the ‘Research-through-Design’
approach: the development of a research probe, interviews with the development team, and interviews
with professional designers. First, the research team developed Al-based design tools, and through
interviews with the developers and designers involved in the implementation, design considerations were
identified from the perspectives of implementation and operation. In addition, interviews were conducted
with professional designers who used the developed tools in their actual work processes. These interviews
aimed to explore issues and improvement points related to the use of Al tools in practical design
research and planning stages, thereby identifying design considerations from the perspective of practical
application.

Results Through interviews about the implementation process of AI design tools, we confirmed
that there is a need for addressing the variability of results generated by Al, explaining its incompleteness,
and supporting proactive user engagement. Additionally, the tools should be designed to support
collective workflows and encourage designer participation to overcome the limitations of AI's creativity.
Based on these results, we propose design considerations for Al-based design tools aimed at enhancing
user understanding, strengthening designer involvement, and maintaining design quality.

Conclusions  To maximize the efficacy of Al-based design tools, clear guidelines and validated
considerations are essential. This study examines design considerations for Al-based design tools that aid
in the design research and planning stages, offering foundational knowledge required to develop design
tools that support designers’ creativity and improve work efficiency.

If various Al-based design tools are developed based on this knowledge, designers would be able to work
more effectively alongside Al
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FHZ Al AdolAE Al S8t thokel dakel Eo] SAste tatolu el Zel AS 7FA L

Y tHHolmquist, 2017). o]2g E52 £ w2 chefet tARl Ak AT 2 BE tho] }%E
gzl DA WA (Discover)’, ‘A 2l(Define)’, ‘N (Develop)’, ‘A& (Deliver)” oA FHIELA WA
T2HS U 9 tHChung et al., 2022; Kalving et al., 2024; Kochanowska & Gagliardi, 2022).

:lEM 4 9 Jo SAE xFtot= tARQl AR 2 718 BN AE AL 7|92 YRRl 9] &g

Ack(lee et al., 2025; Shin et al., 2024). o] FAEL EAE Telotl AHEA @75 E45H=
#@2+, o] w2 trtol o] Jgto] FAIE M A3t AHA} 7] xlol7h vebd & ik, whebA Al
719k g2l 718 & &850 o] R &5 BastE= A=t FE T glct. olE Eol, Notably:
A glolg(d]. JHF ZAIH)A BHAE EEFESF FI, MyMap. AlE A52 2 SWOT 24 23
A gehet.
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BEg Agpolrh, Wakeh fael Fhol=akelolut mejAkgto] AolE AR Al TRl ol
TR, L8R5 =70 ATHA Beol oL AL & doH, dael E2 Asi olold ¢igol
olet. Al 71 AH8A F419] TRl TR ol e A8 AFS AT Aolng, Alo] 4L
Sl ApEA Q) Parel eARgo] Basith, webd o] AT Al )8 TRl Sol tie tixel mejArEe
HASHe A SR B} 53] 02 thololEE xiel 349 WA 9 o] g o] 24 wol, o]
ElA] o] Tixtol 1] £44 F5-E o @7 A fafof sH=Aol thal AT-E Ay,
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H oFE ‘gl 53t A4 (Research-through-design) HHAl& F4o g ?ﬂfﬂﬂ A thHZimmerman et
al.,, 2007). HA, A+E2 A+ A=EEA Y AL 7|9 A2l 5 FasHAth a2 & fAsl & #3dd
oA AT JIHFE Fol ‘T, ‘979 BN ARl 2AREE gebehgleh. o R =
AR HelyEe] o] gl E& A AEE HIE e g JIERE Adgsgich. gl gAx 2 719
GAE 37 AR ZAoA AL 75 F AHE B FAET A AR A6k AL 29 AdA
g WA YAl aEARE gebel A} shih o2 AE Fof Al Z1WE TRl Eo] o 2A
Al s ofof st=Aof tigt Heet 7|EE nhdstal, Aol |rt Al E4E &8-oto] Ao AES
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2. 1. & CIO|OL2E F CIXIQ 2|MX| & 715 THA[2] £3
B & tholotZ & TRl ZEAAE ARl ZAIE sidsty] 91t AAZ L A2 TAE Algchs LEE,
drADiscover), A 2l(Define), 71 (Develop), A& (Deliver)2] vl 9AZ LA HHDesign Council, 2003;
Stickdorn et al., 2018). o] % HFAT Ho| A tixfel LA A0 AukEz BAo] S eashy
AR A5 AT YAl B Aske dl Al 93 gt AlRHoR W gl A,
SHg o] digt thekgt dlole g Sk o] & Sl ARl ZA 713 E YEote A4S HREE Tt o]
ol M= e, BE, AREXAL 7|E dolg £4 55 5ol A9 Hle wzhs T gMst=
eo] xgH} A9 dAl= 1 dolHE 7|Hte g EA9 B4 Hols] yfgota, Aol s s ok

168 Archives of Design Research 2025. 08. vol 38. no 3



A% AoIsHe THolet, ol S1a e doleitt B ArhE TEIL, JAfolES EF S,

ERARG
£ vlgro g 34 B4 A&E(Problem Statement)o|t AHEA}F HEAUE Adsts S50 =&
o}

SAOE o] F A= BT EFA0] ol BAA Atael ARSAF F4l9] AL YAAE 86k,

Gt ol BAR 7 AU © F9 =9E F BA FY9 F HAE AAF 5= EAS
7HAHCross, 2023; Kalving et al., 2024; Kochanowska & Gagliardi, 2022; Stickdorn et al., 2018). 9]
GAES tARI AR 9 718 H 07 Fo] A 5 qlov], FUHOR thait 22 EAH AR E5S
493 gk

—EOH
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o AFSAL FA AT B o] B AHEAL] digt 22 olaE ERskE b S £ HAolde
AREAEY] B a9t BEE ASH R tsto] dA FAE wotote] 1 goh AFEAL QIE F, wE, W
A5 A4 S Bl AR BA 7138 g6k, AR 71319 HI91E Wl AS BRE
Sth(Design Council, 2003; Kalving et al., 2024).

glole 471 W B4 o] IgelA] ek, A4A doldzh FAHh Tk dole tatoluzt A1)
B2 orsE, AHgAe] Bact Ao ENES olafsts ] FaT dAlES AT AT Al
7ot B B4 o HlolE S waA Aska Fa HnkE A¥sks PAo® SET drkiee o
al., 2025).
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9, 437 )2t dAste] APt EIF Bt AFAR] kS 5f JQlEts 9eR 94
=9 B9l FoH A2 EgstA Heth HE ATl s o] IFo] A Foo] Y #E2&
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th(Cross, 2023; Kalving et al., 2024; Shin et al., 2024):
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FE AN 7132 AN o) FAT AR o]0} Q FH5Ao] gl

2.2, Cixfel 2 Mx| L 718 SAIS XIUSHE Al 713 CIXIRl 5
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Table 1 Examples of Al-based Design Tools for Design Planning Stage

AtEE 49 =X 2 Bl
- YA HIZE, 714, O E M2k 5 24 2 AE . . it
s ’ : q
Opinly Al OINO|ES HZ. https://opinly.ai/ el
HolH Mg Salf 2|Mx| 2o S5 IHE %
User Testing Al ZHOtLHY, O|Z HIEQZ EH| 22t QIM0|E https://www.usertesting.com/ Ll
&SR E&.
Medallia Text ~ AM2X} D=8 S| HIAEZS EMGI0] AFRXt L X, https://www.medallia.com/ a4
Analytics Y +ESE 24 platform/athena/ =t

[FEE SHOZ I3t W8S https://help.miro.com/hc/en-us/ o)

Miro Al g= sections/10180213780370-Miro-Al <

SESRS] | $I3HM e
Condens Al B2, QA S2AH MM QIAIO|E =& 43510  https://condens.io/ai/ ,ﬁ'g[
UX ¢t X e

. st 2 S Qo Ha|sto] 275130 0to|C|of ) ' - .
Figlam Al Ajg O{TILIE] CHO|0] 124 Kt T https://www.figma.com/figjam/ai/ X2
OlE{E ZT}Q} Zt2 AFRX} 917 [|O|EIE oA .
Journey Al Bl ot 22 ALSA 217 HI0IES oY https://www.theydo.com/ai ol

K== Het 012 HAE QIAOIER E%.

D74 Oj0JE YHS 24510 HAMlotn
Personadeck HE2ALIE MM HYE HEALE %*%BM gz https://www.personadeck.io/ psfel]
EH0] X2F Q5

A dAllA AL B2 i) AFSAF FEuin HRExAL Ho|EE BAst] -ou]gt sjd ol I ES
EE55ke ¥ E2 £} Condens AI®} Medallia Text Analyticsgh= B4 Al JE R 22 44
tlolEl oA 4 HukE FESHL o] & AlZ3lste] tRto||rt ZA1E WEe] oldfd  JeE Feth 2
BeRIAEY I A% AIE &85l thekst ofolt| o] & AHg 0 2 Ak 4= qlrt.

Y] dA A Al B2 EAE ol E 7Rte g ZAIE sty SAA 07 sjdsfof & AR AlAst=
sh-S gtk Journey AI®F Personadeck* & Al &2 ZA}F glo]HE trlo|y 7} Ysts oF4lof g7
RISl A] Bofgm, 27142l QAL ES F7t6| = g

o5 Al 7|5t tAel E2 tAl 2AA] 9 718 34 0] A HAE A ste] A AEAAE w0l 715S
AlEstal Qo] ARA 7hA7F Eoh 2y 42k Eo] Ad agAolE Etetal, o] ofd tAelA

v RS FHoR AAEYEA gt AR FE6] ATHA e TA7E ek Kalving et
al.(2024)9] AtoAE HAtolyEe] Al 7|9t tAl 2 =9 1 7HF 2 ofF F shue o A4
Aty neArgo] tigt E A S A Fg vt drk(Kalving et al., 2024). o3 AR 2L TRl
E2 78T o= Fd 4 Qe vl Fo3 A Aolnk, Tt @A diFEe] AL 78 TRkl & ol 2%t
Y& AAH LR AFsta QA ¢t ololl & A= Al 7| A2 752 Alkst7|Hrke, AT 7|4t
gl o] A oA nesfol & F8 a4E AAY R EEole AL Ao A BxE HAstal
|5 "5kt sFich

ol

2. 3. Al 7|8t C|XtQl E0f| CHSE D 2Are Hed
HE T4 1T A2 Al 719 7B 9 &80l Yo] &84 AL, A, £ dxste 7holEelE
A5t thAmershi et al., 2019; Google, 2021). 3tA|9F o]t 22 AlQ] duta] Je|o} A= o
lom, el E2 e uf £A|F 3l Aoy o] Eekele HEsltH(Balasubramaniam et al.,
2020; Jobin et al., 2019; Wickramasinghe et al., 2020). Liu®} Chilton®] €]}l FA| 3} THAof A 2] Al E2
Zgag Ztoleekele] figt A5 Aag AAH, tARl PAA] 9 718 dAE $FE ot Al Bl Higt
7ol =2tel e B a3tk(Liu & Chilton, 2022). A1 2142 9 719 SAIE 917t AT A1 Fofl gt getet
ZholEekel a3 ARl & HF ZEAA S Sofl tAteld 3 AFAE2 AT} 4 & TRl
=2 NS & 9ls Aol
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3. g3 W OXels St Ay
2 A3 E AlT e AIRE 7155 285l A 7192 fgk dAl &5 AR b, ofudt o]t
iaQ@%QHQNMﬂquﬂ]mdﬂﬁﬂﬂﬂtﬁﬂ°E%ﬂ%ﬁ%%féﬁﬁkﬂﬂﬁgﬁg
A1) Q5 tAFelS £33t AH(Research-through-Design, RtD) HHES 28519101 Al T2l &<
AL 0] A7 AFB(Design Stimul)2 Btel, el A4 L AR BEL T DeAATL
Sk 3tHA| 9] AT IS A tHTable 2](Zimmerman et al., 2007).
Table 2 Research Method
Research-through-design & 3+
7 T HA 1. AR X=E £ 2. 718 2EoAM 2 3. ARojle] &#2S At
=5 (Design Stimuli) HIZf AR B AR B
2 Al 71 IRl S THer e 42 CIRI0|L FAF L QIER

RIZE 2RSS CIRO|L{7} A2
XA 0| EOIO|'0:1 ZILAIR, AR
A0l thall 7155t QIEfR TR

H2ALEHIE 2HEE X5k Al
MY S HY, MIUE THojo Ty
X|@dst= Al B 1

Al 7S CIRI! S8 X Tasl
ATXSS 4O QIE(R T3

A WA A A xRl 2lMA] E 7]8 gAofl A E4 753t AL 719 gzl B2 FA 7]1‘:“s = el
A&t A8 Persona Maker®} Affinity Diagrammerghs & 71A] Al 718 t]R}ol & A4 9
Aot o, olg ol F Qe R} AR &8 AN S84 A AFER EEoIrt o] HA= B
Ao A=EE Aote o 54 £, g4 29 7154 Fd3 Al 7169 A8 7FeAdS Addes
AESH, Y AL 7]&0] YRRl Eofl Ag5= WAE LAgkole S B2 olqlth

= ol A olet dRtold A TS g SR A7]H(Self-reporting)

FAlT} QIE| RS HPotdt. e Al Al &2 7H‘*3}5 T ol| A A T ZA A, Al

4, AT A9 olE g, 7ls AAY ¥l F& " 9 IR 1913 I elA AH

SF= ‘First-person Method' & &-8-35}¢] %ﬁﬂd?}@(Deslardms et al., 2021; Lucero,

2018; Neustaedter & Sengers, 2012). o]t J+2 A} 9 HCI EopolA &3] &85 9lom,

A7 EA @Ak gt RHA19] AL BF5H= ‘Autobiographical Research-through-Design’ o]t}

‘Autoethnography’ W23 % AWHATh o|& 5ol Al 71& §4¢] vl & A v+ 9%, & 3
T ol A s TARQ1A ARk ARk AR T ol A A FA o= FAsHI T

A 0 A A EASIE B0 LA AL AL EES A EA AN 2 719 el

8 T 7, A48 AUN AT S AWk o 59 42 LY A1 AL B A1
DA WSS el £, AL A3HES) 421454 I A 914, 5] AR A
SFAT S SISk IR AT A AL ARE GO, ALE B IR LT 2

2] BA% LeAE EETA e
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4, ASLTHA 1: ORI 718 S 0 2FY R = A

2 A A WA DA A= gARel Bz 9 713 dAdA 83 4 g AL 78 ARl £ A
I35t o] JFatgeh & w22 Auret AL 7] gx1el & AA|9] avE 74%3}—'& 7;1—% ERs N
RS2 T YAE gk Ty A 29 3004 2 o] Sl AL ZIRE HAR] & AA A 1 sjof
AFE =&317] A% A3 A=FE(Design Stimul)E B-&317] 98] A4 dAel & A Fo]

. mEbA o] e oAE Aol e Al £ kel 9 d HAI F4 V) gt
Ne %ﬁﬁ, o] AT TA 28} 304 === A1 A AR ] digt o] E FaAt g

B g g
S
B
Jlﬁa

£ AP HE A 718 gge] 29 Fol MEAUE AFHAFE St ol tolo] 1Y BEL
AT B 22 AESGTHTable 3, Table 4], F & 149l €]417] 8 718] GAle] ¥ Discover) 7
9| (Define) HANA T§ 7P B2, Al 714& Fo ¥E20]3 Agko] go] 225% g2l 78
398 22D, 4old /1% A S8 ALAE AS TLL AL IR S ALE A
FEHOE AT A2 huk AR} of el tholol 19 Aze] DAt Tg Aol hshAl sperataint.

52 g QU A AR AL, T F, Al 8 FEAL 4 G 593 4ol
1993 TARl TES ARt

I

[ex0v}
o]

ﬂf:)

&< B OpenAl APIE AHE3te] 8 7]%5-& 7 @5kt OpenAl®] API= HIAE A4, aoF A& 5
o TR Aol A=(NLP) 2Hds 3% o 9= 7155 Alsetth DALL-Eehe o|v|A] A4 Bde 5)
ofwA B4 715 AlEst7] whzell AL 71N Al & Azl st
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Table 3 Description of Persona Maker

£33 Persona Maker / HI2ZALL XHS MM £
Cixfol 7 22X Mol oA ZHE Holstn ABX Q7S HE 5| St O HEAL HZ0| 28F. CIUst ABXH R8s
= moNT 1245t0] AF2AL &S 21X st6l| ol HEALL T3
3;“@ « 2IMX| 2 OIOIE 7 F: AL} QEE, ME RAL 3’.:*’; SS 5ol +T%t HO|EIE HIEC R HEALL MA5H0]
=eee HH ALEX EME BHFE 2~ UAS.
O 2T AR QIEE, ME RAL AL THE 24 S8 Salf H0|E 8. YYH(QIER W, 2E Zihat
HYH(ME SE MR AH) HIO|EE 2& Zatst
ojutxt xroj @ HIOIE 24: —’v‘—’élﬁf HI0|EE 24510 SSH ME N EXAES Mol ALEA I8 BF0t £2 E48
2" g =
OloHOI'
o &,
= @ HEALAA: 24 ZUE HIYOZ HEEQI ALZXA 8 Ho|. Zt H2ALI0E= 015, i, S, 5 IH,
E0HAIE S8 ZEE
@ H|FLsk HEALES AZHO R Haist0] 2SO0 & OlshE 4= JEZ 0|0|X| ¥ JHZ SS &85
« Persona Makere AFSXt QIEH CIO|HE 7|HO 2 H2ALIE M7ste CIXIQ £, 0| 22 F 7HX| YAlo2
H2ALIE AASH
0 2 MM CXI0| L7 27 F0{5t0] M, L0|, 82 S M5 At MBS0 HEALL MAME AE HE=
Z|XotE H2ALE 2o 22E.
e 0 XS MM: ALEXt ZALC|O|E S EE5t0 HI2ALIE AIS22 MAHE QIE S Hl0|E7t AT E AE
ElXtOTEE HEHZ Y2, AIZHEAGH0] HIO|E{Q] THEOf M2t CHE HEALLZF MMEZALL TR A o2 HE2ALT}
- =

S0 HEE.
« O] ™M ZHE2 = HEALLS)
MEE.
o O|2 &4 23 https://www.youtube.com/watch?v=DOoALItKApc

e 2ot o

=

4 U=0f et 281t &

o Ul 9% 0 T2HE 1| 92, @ 31 44, ® 31 44 84, @ HOIE 7|4 XIS

® HE2ALE M At

MIX.Al | Persona

(1 E210)

HIZ MulA

west

20|

H oS HEAUS 8

g+ U= 0l0X|=

A
T

Y, © HEaL Y,

og el oY g9y ol 23
Fa P Y oy

| ohet 49 % Aot HI FHHE A3 ed, o

ol Delotoq U ol clere Mzl S48

UMY (current situation)
HI2 S ARSI AROH R} 5

z8
=H(goal)

ALK B SAS EA 4D ¥

HR(need)
HI4 Ao} obslis A
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Table 4 Description of Affinity Diagrammer
£ 33 Affinity Diagrammer / O{I|L|E| C}0|0] 03 MA £
CARI 718l S« OmL|E| 0|01 12 TYAFQ! 2P0 TIO|E{LE OFO|C| 1S FE|ot T&3toh= Ol K88 =Y.
=i

HWONNBE . 0f0|CI0f M2l § QAT S B2 0f0|C{0lS MAKOE Halshn SMA9IS i 1 s
) - 2IMZ| 23 2L ALK QIELR, U2 ZAH SO Bl0|EIS A5 SIS SR B 0 Y,
O X2 4% YYUSS CO[EE FH=LF BAEQI0| 7|5, HlO|EIS ZHErstn BEfspi Eas0f &,
A R @ HOJE FAY: BE JIES WL T0| BRED, QA FAL HAYS U EME,
= ® 183k BRI 010|CI0fS 20} 122 HA5kD 0SS 20| FAILF 76| 12/S MO,
@ HIFYsk HZHOR HYE OUILIE CI0|0{IHS ALHOR Y25t YRS BREL.

Ty
- QIEIR ANE Y2ESHH, £ TS FESHL 10 H= M2 2.

MRIES UHSES 3
Al ZIEECIRRRL o ZE M IE0H TSt CIRIQI QIMOIERE HIZE. MEE 182 8 7150, 55 At +85H L
SR MY Zt e 4= UAESE o

o H2 4 &3 https://www.youtube.com/watch?v=0pE2FCmRgi4

oUIEE: O MY YEE, @ IE MY, @ F5 I8 MH, @ UMOIE £, ® 24t 15 44, ® 1% 1§,

@ 2xt &, ® &7 0l

MIX.Al | Affinity Diagram Export

< 0] E2 AIBX QHR 5, Z1HE HIHOZ ALK UZE 2461 £ Ol
1

o) 1)

5. AR 2: AL 71 CiXtl 718 S| 13 SHOIA 2| 2{Aret B4

52 A% AT sk BYNA A9
_",—'_

ALHAL YRRl 718 Aol 23& Fol H24aUE A&ese 3 o9YH tholo1dd &5
AdafF= 5 44 Wdet Aol 9tk ZF ARl E& Aok Holl= UX b1t 9 of Ze2jAlolA
Tdof thet AR | Ao] 9= dAFA o] 5 (Persona Maker: 2%, Affinity Diagrammer: 3%)°]
el sk¢lttTable 5]

Table 5 List of Researchers Involved in the Development of the Design Tool (R = Researcher)

XL oA (4Y) HE 20f B Y =
R1 27M (&) UX CIXFQL 24 7Hes StAL Persona Maker
R2 24| (0) UX CIXtol ¢4 7t StAL Persona Maker
R3 24M] () A Al 28 DRl StAb Affinity Diagrammer
R4 24M| (04) UX CIXtQL, 24 7He StAL Affinity Diagrammer
R5 274 (o) A Al =8 DAl A Affinity Diagrammer
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KX

=4 ook 714

5.2. #1k 28 SHIMC| CIXIQ! 1 2{ArE
AL A & 73 40 tidt Q8RB 5 A7MRELS AlZF A4S 2929 "EAo i tiu(49),
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Table 6 Summary of Design Considerations from the Implementation Perspective

OIZ = C|XIQI T AFE Hrof HI
1 ANtEC| HEY O] 4 (R1, R3, R4, R5)
2 SA™ Yo st MY 4 (R1, R3, R4, R5)
3 MNEX T 2 XA 3(R1,R3,R5)
4 CHE CIXpRI APEo o] R71M HE 4 (R1,R2,R3, R4)
5 Al 2 A20] Chgr & 2 (R1,R2)

D Z3HE9] WsA oyl

A Al= 22 ZEILE| giof o AE EE07]% ok, & AFolAE 589 M F 49(R1,
R3, R4, R5)°] AL 78t TiARQl EollAle] 2+e] A7t ufj-» HgAo|rtal AFatoeh: “EZ-2 fgojeE
AFHE, AZFE H2sL) YR 2G4 GEpa] Jo 240 e JBEA BE 5+ JEE 5= Ho]
o] }”(R1, Persona Maker). o] dlAIA® A9 ¥WgAol thu]3] o] d A3t wws|7hHA 279
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AEE S HEE Qe Fo] AL T]RIols]oF 8 A Z}”(R3, Affinity Diagrammer).
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glojg o] F&of ufef Gefd 5 Y55 Aok AMEATF o]l & Al Bao uel E 02 e
= Q=& sjofsI} (R5, Affinity Diagrammer).
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71E0 8 BAEA, o' 7|E 08 TEH AIRIA AREAAA ofsjA7]7] SlaiAl ke Rirkar Aokt
olAH Al E0] A4E AaEwt HolEthy, o] 5 AF & AR YrollAle Aol Alg ol thafAl
S 2] o E & Aolete gaS
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Table 8 Summary of Design Considerations from the Utilization Perspective
A E CIXIQI 1 2qArgt Epall-ll
Al Zojdo| 5 =2 I8t CIXto|H Zof XA 4 (D2, D3, D4, D5)
o2 MO e 2hd X 3(D1, D2, D5)
Al2] Zkiof| oS MY 3 (D1, D3, D5)
CHE CIAIQ! Entol S8t 2 (D3, D4)
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2 ° € X9 % AhES
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Table 9 Design Considerations for Al-Based Design Tools
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