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Abstract

Background This study attempts to enable users to explore various materials easily and quickly
during the product design process. In particular, the study explores the values of the material-
reconfigured alternatives and verifies them in the practical design process facilitated by the
developed design tool.

Methods We carried out an exploratory study composed of material combination tasks, a
comparative evaluation for material-reconfigured cases, and post-hoc interviews with a total of
20 subjects. Then, we quantitatively analyzed the results of the evaluation of the novelty, aesthetic
preference, and overall preference for reconfigured alternatives and qualitatively analyzed the
interview data. Also, we suggested design implications for utilizing the reconfigured alternatives.
Based on the implications, we developed a design tool with material reconfiguration, and we
conducted a user test with the participation of 10 subjects to confirm the values comprehensively.
Results The exploratory study showed the possibility of finding more novel, aesthetic, or
preferred alternatives from material reconfiguration derived from the user's initial design. In
the subsequent user test, the users were very willing to take advantage of material-reconfigured
alternatives in the actual design process, and they were likely to reflect design alternatives directly
in their final results.

Conclusions Material reconfiguration provides users a simple way to explore novel and
aesthetically appealing product design alternatives by offering them a variety of designs.

Keywords Product Design, Material Exploration, Design Alternatives, Material Reconfiguration

*Corresponding author: Hyeon-Jeong Suk (color@kaist.ac.kr)
This work was based on thesis submitted by Hyunjoo Bae for Master degree, KAIST, Daejeon, Korea, 2017

Citation: Bae, H., & Suk, H. J. (2017). Material Reconfiguration for Visual Exploration of Product Design Alternatives.
Archives of Design Research, 30(1), 115-129.

http://dx.doi.org/10.15187/adr.2017.02.30.1.115

Received : Jan. 04. 2017 ; Reviewed : Jan. 20. 2017 ; Accepted : Feb. 01. 2017
PISSN 1226-8046 eISSN 2288-2987

Copyright : This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted educational and
non-commercial use, provided the original work is properly cited.

www.aodr.org 115



AAE AFS A& Fste AFAA 248, AF dAelds 2HARRE AF| dig 342
AT 27 o] E7] ol AFHoE AFE A8 & 4 dh(Ashby & Johnson, 2002;Karana et al.,
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A2 71524 44 (Technical properties)o] 248 @3}, 2u Lo AFoA AA|51= ZH’“J

Ao tigt w=2]7} B} &l o] Fo]x] 1L Qlck(Pedgely, 2014; V. Rognoli, 2010; Ashby & Johnson,
2002; Zuo, 2010). <& Eo°l, Ashby & Johnson (2002)9] dFolA= H2E An4 &4 (Aesthetic
attributes)o] tFEHA A& o] 72t =W (Sensorial properties) of] that 112 9] S Alo] E7|E it
53], 7] @AM AF tAelvrt EE AT u g4A £4% 71e4 SR $4AH0=
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Figure 1 The concept of Material reconfiguration
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Table 1 Properties of stimuli and possible number of material combinations

HE UsB WAW MP3 aNE  mUe  es
30 2y "\; % ON e ﬂ
ez wapl SR o wmsE mRl mems
=
oE £ 2 2 3 3 4 4
WSS 2 2 3 3 4 4
758t 2x1=2 3x2x1 =6 4x3x2x1 = 24
E
TR A —
k]
oy nm;
=1 J

@ &

| =t .

Figure 2 A screenshot of materials combination tasks
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Table 2 The average number of materials combinations that users tried
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Figure 3 Example of relative preference assesment page
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Table 3 Percentage of alternatives rated equal to or higher than the score of each participant's output (score>0)

g Aoy M
CIRRRI TS AL 62.24 % 36.55% 26.40 %
IS A 71.21% 27.59 % 16.55 %
g 66.73 % 32.07 % 21.48 %

Table 4 Percentage of alternatives rated higher than the score of each participant's output (score>1)
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Table 5 Each percentage of alternatives equally or more preferred than participant's output
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Table 6 Reason for not being able to come out the material combinations that rated positively
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Figure 4 User interface design of developed design tool
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