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Abstract

Background Generative design is attracting attention as it can solve a design goal by adding the
designer's sense and sensibility to the objective result generated based on the design goal, and as
an alternative to the convergence process that can receive help in generating the structure and
modeling by the algorithm. However, despite the interest of many designers in generative design,
there are no precise guidelines on how to conceive, develop, and express generative product design,
which causes many difficulties in utilizing generative design. Therefore, this study finds out how to
utilize generative design through a product design development project.

Methods First, as a research method,the study conducted prior research on modeling,
exploration, and ideas for product design development and derived implications related to product
design and modeling ideas. Second, study examined the modeling and structural application
examples of products and parts using generative design and investigated methods that can be
utilized in product design. Third, carried out a product design development project using generative
design for students majoring in product (industrial) design and junior designers and analyzed the
use and process of generative design. Fourth, through an interview with the participating designers,
the study derived the generative design method of plan and possibility in Product design process.

Results The study showed the possibility of using an objective result that meets the
generative design goals and the applicability in product design with creative and new modeling
that goes beyond human imagination. However, several attempts were conducted to extract the
design and structure intended by the designer, and it was sometimes difficult to derive a meaningful
product shape while developing the design without understanding the principle, thus suggesting the
necessity of a guideline.

Conclusions  Although the existing product designs were developed based on image research or a
designer's sensibility or sense, they were meaningful as product designs based on generative design,
which derives a formative and structure differentiated from the existing ones through various
options and adds the sensibility of the designer. It is expected that guidelines presented in the
future on how to apply options of generative design, using the basic functions of products, will be
effectively used in generative product design.
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Table 1 Preceding Study for Formative Idea of Product Design
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Figure 4 Machine Parts (Claudius Peters)
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Table 2 Project Overview and Research Method
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Table 4 The process of Developing Generative Design Chairs (A Designer)
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Table 6 The process of Developing Generative Design Chairs (C Designer)
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Table 8 The process of Developing Generative Design Chairs (E Designer)

SxEY o s .
=) S5 W FEEA H|U2olEIE - x5/72x B2 )
Moy, SexT Hixtal 2iar Fmg Mo SYTEEE 3z meoxe

e 1y if
ey 1Ky

. |

y ¥y 1 ¥y
‘i;si:-|‘:

[
o—
{ ]
°

°
Ryt
v
y
4y ¥y B
by 1y [
Sy 4y 4
3 4y

4,2, 6. 2X} CXtol At 5t
A WA oA gl T2AE AU olElE tRele Tast A} AAEL 27k FAN] fzFelL

oo -
ok
3R
)
K
7
e
i,
<
e
o
o k1
i
_?L
N
do
301_!“
Y
i
£
o
o,
|z

g F2ol 5k 2& eI B AdEe 02
< A& st dites T4

ful
>
ro,
o
il
2,
(2
_O|L
AT
T
A
<y
o
_?L
to
[
i
2
)

=l
i)
_0|L
.
B
ofN
fuj
>

A oTe 2 HAtele E-87t ofF HARl o] Fh4l A3k ofefl Table 99F 2t

Table 9 Chair Design Results Using Generative Design
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Table 10 Design Requirements for Putter Head Design Using Generative Design
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Table 12 The process of Developing Generative Design Putter Head(B Designer)
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Table 14 The process of Developing Generative Design Putter Head(D Designer)
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Table 16 Putter Head Design Results Using Generative Design
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Table 17 Project Participant Interview Result
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Figure 8 Generative Design Framework for Product Design Development

Adolg B bl 27 AA BA4RE Adeele B bl 48, a9 volg #7444 3D
SZEG o] qtoflA] AT &4 §l7] wiiel] FH ATES viE ARt tAcloR &8

A& 7M. Aoy AAE AHE F gk g fousitn AZtEE AehS AdEstn
HATGE AA AJAE AAE = =, B2 BE WS tEolA IUE gaple] &8st
AZE bRl Ego]idste] AAA] AYE Tl RIS /IS 5 Qlok B3 AE 125 7|Fte R
o9 AEE FAAW(Overlap) AAE =% (Extrude), F7(Thicken), A4 (Bridge), & (Expantion),
i A& A Mirror), 2/ a2/ 7] (Boolean), A7 (Remove) 529 3D 2§ AA, AF 7|%5& &43}9
Aol B tAle] 2g& HAYSHAY AH§$ Z2 o= BT 4= . ol qZ}OME Aol B
garie g AE AaES A5l A5 HARl Eto] Fgste] Al AgS +3% 5 Sl
w2bA] Ay Elolg B tARle] 1t 9 XF AEE-2 27 Y ofoldo] WA EHEE %““‘ = qloH,
AEel Azl A 2], g L84 5o AFGAl] a3y o g &85t 4 9t

313 S AU B 71 El 4 A} SR Aol o 8, 22kl ol S
AGHE AT 5 Ik, Y= BT FIHH QFATo] MIH e HAZA RS ANES
7¥bo 2 TS| 9lrhs ol ATl ool 3L bt

132 Archives of Design Research 2022. 05. vol 35. no 2



6. 28

QoA B3 Aol EE TS A AAE FoFHol 1 71zl Pl dSo] 4 Bt ZAH
Sehe oA g AL AG Aol £ AT AL AF ALL 913 Avidolel 2 T4 Tl 9
T2 IIA] 9ol Fold ATE A% AL Al e 771 BAZ ek, w3, chok
AZEG o] /Gl AUdole L el o] H§H AZEIE 2A%D YA AT AH§H
Aol s PAge B4 ALE ot BEUTH: Aol AAH 292 FLsH 443
otk A7} Slek. uebA olefet Hae G F7bAQ) 9JA4-S Fo) Rk o goltt,

JgelE Bska Avdoleln Pl AL FEFORA ABUANNA G4 % FE AL Slat
AR e AN o2 AR 0= Fohst A4 9 weks] Slat 15 A sk golet,

AFAEE Aoz 3 44 £2H0T BEHT i AVelen Tl AFsH: AnkEe] thapd,
=T 4 G Holgol T BEF 23, A AuelA] el ol W2 44 U vroleh 4L RE

l

S EFAA SUeA BET S Ak Adolth B ATE o] PN AvdelgR el
AFAR Aol BE5HES A9 T BE APsA Aol el Lobny] 919 AR A2 Ashct,
A% Bk AGAIEE A0S B9 498 Fhge Fug ToUR M el vt o g A9
7 G4 4:30] o]0l Aok 0.
Al Yole YA vt 9 oboltol g wEe7] 91Tk @QEH 28 Avse 9T 4
919t
QoA AR AFCA ALS AT A EE TAele] B AF AnE] BE 227}
AL Fol B2 Zo] ohlet ol U So] 4B FANE o 44 F WAF Gio] ARES
g ate] A7) B0 Haoh ANBS wESH Aoldlrh, 11 A4 A7ARI HAolU < e o3
uelZoE AYHL GOt 299 ATES U HS A% B E7E BT 5 Yk HolA
Auddlolelx tizfele] ATl LaAls B dRAB AN FY TRAAS Z 9ol 4 4
e Ao AREYL,
olefat AudlolE s iAol AFTIA LA
WAk ok BA 149 fad Av SEele 443 w7
ok Aok W 3D £LEGolo] G )5 st o
A han 29 44 ET2A B8
Al 8 PR e TRl

e

u
=

o

£ 443 zw 71 dloll= A7 ARG ofolr]of

G897 7Hs/do] Y& AR Kol
AR FY, 334 HlelE 716k
5 e 71N 25, 193 gAoldEY Q4] At SRk
= S AR

rE__

mﬂ

2 dFolA Age E88etE 7Nte g &A1 AlFHAR % 23 gl o] FoA7] fAsiA=
A8 B HARle] fAZ/ ANl +3 +& 24/5 24 A8l et s B4 E=
29 9 729 WE AHS 91t 7ol =l vhefet &AM 7 Al A H ojof & Aol
T, ol2f7t Zhol =l F3f Al olE ﬂz}‘dol AlFC AR 2T SANA 27 ofojr] o] T4
SRRl digt AIXE A dete AAA Y] =724 E8571E 7t

References

1. Autodesk. Retrieved October 12, 2021, from https://www.autodesk.co.kr/customer-stories/
claudius—peters

2. Gunpinar, E., Coskun, C. U., Ozsipahi, M., & Gunpinar, S. (2019). A Generative Design and Drag
Coefficient Prediction System for Sedan Car Side Silhouettes based on Computational Fluid
Dynamics. Computer-Aided Design, 111, 65-79.

3. Na, H., & Kim W. (2021). ML{2l|0|E|E CIXIQI9| M|E CIAtQl T2 M|A &8 AT [A Study on The Practical
Use of Generative Design in the Product Design Process]. Archives of Design Research, 34(1), 85-98.

www.aodr.org 133



4. Jordahn, S. (2019, Apr 11). Philippe Starck, Kartell and Autodesk unveil "world's first production
chair designed with artificial intelligence". Dezeen, Retrieved from www.dezeen.com/2019/04/11/
ai—chair-philippe-starck-kartell-autodesk-artificial-intelligence-video
5. Kang, N. (2019). H|{20|E|E CIXtRI} Q1B K|S 718 MAXISSL. Journal of the KSME, 59(8), 24-28.
6. Kim, B. (2016). &9/% X&ErAS 95t Creative Form-generative Tool 2&281°F 37 [A study on the
Application Method of Creative Form-generative Tool(CFT) for Form Explorations]. (Unpublished
doctoral dissertation). Hongik University, Seoul, Korea.
7. Krish, S. (2011). A Practical Generative Design Method. Computer-Aided Design, 43, 88-100.
8.Lim, M., Lee, S., Son, J., & Kim, B. (2013, December). If2ZIHEZ 7| S 0|2t MEH H[The
study of the new shape by parametric designl. 8t=L/A}RIStS| st HINS] =2&[KSDS Conference
Proceeding], 292-295.
9. Park, S. (2011). &4t 7/5fets 25t YT I=L0 25 7 [A Study on the Three-Dimensional
Design Education Using Topology]. (Unpublished master's thesis). Kookmin University, Seoul, Korea.
10. Song, H. (2013). X& ¥2|5E 7|9tO 2 St CIXFRIZHMXIRI A|AE! 9172 [A study on Design Conception
Support System Based on Formative Algorithm]. (Unpublished doctoral dissertation). Hanyang
University, Seoul, Korea.

11.Song, S., Kim, H. (2015). R7IMEX C|AQ =& EZF 24 A [A Research on Expressional
Characteristic Elements of Organic Design Morphology - Focused on Heterogeneous Context].
Jounal of the Korean Society Design Culture, 21(3), 393-405.

12.Yasuo, M. (2019, Jan 22). WHILL A&7 7 /A> —TBXkT 32Xt D/N—/FI)L L) F «[The
Next Generation of Personal Mobility Pursued by WHILL through Advanced Technology]. Autodesk,
Retrieved from https://redshift.autodesk.co.jp/personal-mobility-whill

13.Yasuo, M. (2020, Feb 05). Y& HlA, ZX|0F 25t AtSA £ AR MO HXIE MAX|CH)apan's
DENSO Takes on the Engine Control Unit, a Small but Mighty Auto Part]. Autodesk, Retrieved from
https://redshift.autodesk.co.kr/engine-control

134 Archives of Design Research 2022. 05. vol 35. no 2



Aol 2 TjarRl o] AlF T AL 2ol Aot ATA A+

A aeb | het eI Te Al § Bojshel ITE A1 § a2, 38, A2, gt
g s| et tARIsk, s A, fau

ol

b

=
S Al Tl HARRE oz A shge] dolule] P2t A4S
o) AR ES AL FA0] el oIt 25} 23 Yol £5S WE 4 G STEAL of
Qro. Fmury ek, 1ol AUl Aele] o B tlxto il 0] TAlelE S5t A dleleln
clARle] )t g AFUA £ WA 2 A, ERPHIE B2 A Hol glol Aol B tixtel Fgol
B olelg A1 glow, 4] #8 watel AsAL A A7 5 Agolck. wrebd & ATolAE
At dlolel s tiAele Fee ABTIA ZRAEES Fo) Fgetel tialA okn| 2 s,

BPHE 2 AT ARl A 1O & AL AL 2RSS ANAeIE
clAbelo] F-gutel sl erob At ket 2
ATE SIah R AR, AFTAD AL S5 29 AT, A, AT BAT AAATE Ast] 4
A, Aol Al B8 AE 5

N
2
b

%
ox
rhtl
i)
e
2

ro,
i

EALE 29 Ul BT AHEE £ETA0. & U nEe 2,
T AGARIE AR AFUAN BET 5 gl Felol e Lobngt ek A, ABCEDE A

4% S} 2oldo] ol dS Rz AUl L B4 AFLAY A2 T2AES
stol 2t tixtel M AU o]t tkel B3t 35o] i) LR Gkek. WAL Fol Aoldlo] dht ole]
W2 B8 AR LA 2N Aol g B tA910] B w3t 3l 7Hs Rl s mEstart,

s

I

HRZW A olelE Tiaele] BAR RS Dok ABA AT B A YL Hole B
SHfol2 A2E 2P0 2 AFIAUA L 4 SAeke S EGU 4 U5l A Al e

N

St 233 728 Fohdi7] fsiA= o W] A=E A= -7 i, dE]E olsfstA] 23t gl
A gk 1‘41}"1 oA folulet AlE 23& 57100 olHHske 2571 3ol ol & gt 7hol=2tel 9]
Za/do] AX = St

Ol

A2 7120 ABURY B4 UA), 2etAP e olulA] eAA tatelu el B, A2t R ¢
Apel Aro] R slofgiet. sHATE A dolE M TARIE TNko B B ABTIAL AL ikt &4 F
A IS AERE S8 258 a2 a AT oq 710 Aol v o] gAS dlal Al AAT S
QIeHs Aol OIS E 5 geh. B, AE] 1L SAGY PRSI FYI 74 22/31% 24 59 A

vieflolel s g A1e] ) M A et 11—410}7}01@}0101 A EekA A de]el 1 EjelS 7]5ro 2 3

AFC ARl e o2 E8d 5 gla ACR 7]ttt

FHO  AYoEE ORel, AFTR, AQA, DRALIEE, DA ZeAA, bR 29

www.aodr.org 135



	제너레이티브 디자인의 제품디자인 활용에 관한 실증적 연구
	Abstract
	1. 서론
	2. 조형 개발에 관한 선행연구 분석
	3. 제너레이티브 디자인을 활용한 제품개발 사례
	4. 제너레이티브 디자인을 활용한 제품디자인 개발
	5. 제너레이티브 디자인의 제품디자인 활용 효과
	6. 결론
	References
	초록


