fu, % TR a4 143
52 PACKAGING ENGINEERING 20234E 7 H

32 B L i T A Y B 4 B R B TR R

AR, BHEE f=HhE'
(LAPfa gl T#E2EBE, M 510000; 2. Kk2%, L 200092)

WE. B8 Rz KXtk (IED) P& BB EHE AF R B, F3E KR szo VRS
G, M IED PP R LRI L, EMBANMILIE ZIHEF IED Fikpum sh L 2 X sb it 42
FHHELEBR TR, sTRERBH DTERAE WRFBERXE R WREFBERT Rk, Lk, X
T2 5 RES %, &aﬁwﬁbxzkauﬁ¢ LB LR AL R, v X LA AR A B, B
MATLAB %44 F & THFAT A RBAR LXK RIT 2% ; RER T b3t /70%04iE, &8 £hs
REVIR R EZMX LSRR PRGOS LEANCAEATHFN, &6 RBEOGHAARRAYNT
REHREX SR 7 EH B0 F I, AR E XS PR A s S fERR AT 0 B AL
EEIFE: RE Xkt ANWE; B4BE; RE XS, ekt

FESES. TB472  XEkERIRAL: A X EHES: 1001-3563(2023)14-0052-08

DOI: 10.19554/j.cnki.1001-3563.2023.14.005

Solution to Resolve the Thinking Fixation in Interactive Evolutionary Design

ZHOU Zhuan', HE Mao-en?, YAO You-sheng*
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2.Tongji University, Shanghai 200092, China)

ABSTRACT: The work aims to discuss the thinking fixation of designersin interactive evolutionary design (IED) and its
causes. First, the phenomenon of designers' thinking fixation in |ED was deconstructed, and the influence of human visual
search mechanism and IGA algorithm mechanism on designers thinking fixation in interactive evolution was also
clarified. Strategies such as "visual stimulation strategy”, "increase sample size strategy" and "increase mutation
probability” were also proposed accordingly. Then, based on the Hausdorff distance algorithm, a quantitative method of
thinking fixation in the interactive evolutionary design of product form was proposed; then, with the outline of a Chinese
vase as an example, an interactive evolutionary system of product shape was developed under the MATLAB software
platform. Finally, a comparative experiment was designed to verify it. The experimental results showed the effectiveness
of the proposed strategy in aleviating the fixation of designers thinking in interactive evolution. The proposed
improvement strategy can help to improve the innovation of the design output of interactive evolutionary systems, and
provide a new research perspective for cognitive characteristics of designersin interactive evolutionary design.

KEY WORDS: interactive evolutionary design; human-machine collaboration; thinking fixation; interactive genetic
algorithm; intelligent design
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Fig.4 Corresponding relationship between genotype and phenotype of vase individuals
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Tab.6 Summary of variance analysis of different experimental methodsin the degree of program difference

KA S5 A Y5 F &:56 Sig. H 5 K5 LSD ¥k
2H [a] 55.65 3 18.55 4.97 0.005 LI T > X MR, LAl > X
, MR, SCERZH T > X HRZH, SE50 4
RERE ¢ 164.30 44 3.37 L
ARERE AN T SRl T 2Rl 2
587 219.95 47 s
6 i 52 K :

BT % 52 A G AR P B B 4 [
LR, MIED s AR SR R MG 5 1ED FikAl
WA R, 45 R AR U S, 4R
SR MG I RAEA M Je W R AR
T, SLE B, ke s BB RG]
A R0k S PR A ] e S B T SRIL AR 1O 52 8 TR &
SR PR WU O o A WFFE BT AR AE £ B2 1)
A T A H A BT R G, A A B st i itk
et fERLEM s, WATSETREMIE, AT
RS € bt L I AN W W /e N L E S
LA AT 20 T HLREAR LT 58 04 1 BLA5 T 1, i
P g Bt Ak ad A b i SELAE AR TR TS X R A
JE, A Rt — P RGIAR SO AR S A% i it o
ML ATAESHRERZ AR | Bt R 2otk @ik
25 i S5 A BE ¥R S N St IR T BE R L 0 <2 B
J7 A AH o

[1] CLUZEL F, YANNOU B, DIHLMANN M. Using
Evolutionary Design to Interactively Sketch Car Silh-
ouettes and Stimulate Designer's Creativity[J]. Engi-
neering Applications of Artificial Intelligence, 2012,
25(7): 1413- 1424.

[2] KOWALIW T, DORIN A, MCCORMACK J. Promoting
Creative Design in Interactive Evolutionary Compu-
tation[J]. |IEEE Transactions on Evolutionary Compu-
tation, 2012, 16(4): 523-536.

[3] LEELATHAKUL N, RIMCHAROEN S. Generating
Kranok Patterns with an Interactive Evolutionary Algo-
rithm[J]. Applied Soft Computing, 2020, 89: 106121.

(4] REET, WRIERE, X TR R kNS

AR B S 6 T[] AL 3G TR, 2020, 41(2):
181-188.
ZHU Yu-ning, XU Bo-qun, LIU Xiao-jian. Reference
Image Aided Color Matching Design Based on Intera-
ctive Genetic Algorithm[J]. Packaging Engineering,
2020, 41(2): 181-188.



B4t 514

Jalik, A ST A BT rb i R [ A B et SR 59

(5]

(6]

(7]

(8l

(9

(10]

1 ES L EO ez W ¥ (3 R A DR BN SID S K E 9 @SN
[D]. %M s EE LR, 2009.

HAO Guo-sheng. User's Cognitive Law in Interactive
Genetic Algorithm and Its Application[D].Xuzhou:
China University of Mining and Technology, 2009.
Jltt, W pR, PSR T BEE H AR A s R 5
Kb it(J. BAHIE TR, 2020(2): 64-70.
ZHOU Zhuan, ZENG Dong, HE Mao-en. Interactive
Evolutionary Design of Product Phape for Tacit Goals
[J]. Modern Manufacturing Engineering, 2020(2): 64-70.
INGERE, AFIE, Wb, BT ] AR Pk S 1 D i M 2% 1
G AL KR HI[]. FEMRF2 3 (T2 1),
2017, 38(6): 1-5.

SUN Xiao-yan, ZHU Li-xia, CHEN Yang. Probabilistic
Conditional Preference Network Assisted Interactive
Genetic Algorithm and Its Application[J]. Journal of
Zhengzhou University (Engineering Science), 2017,
38(6): 1-5.

YANG Yan-pu, TIAN Xing. Combining Users Cogni-
tion Noise with Interactive Genetic Algorithms and Tra-
pezoidal Fuzzy Numbers for Product Color Design[J].
Computational Intelligence and Neuroscience, 2019,
2019: 1019749.

AR, JLECT, M7, S 77 AR Al SR Ak
& b 3R ws I [, ALME TR 24 ), 2017, 53(15):
58-65.

ZENG Dong, GONG Dun-wei, LI Mei-zi, et a. Thin-
king Fixation Strategy in Product Form Design and Its
Application[J]. Journal of Mechanical Engineering,
2017, 53(15): 58-65.

FEAE, A, PRER, SF. BRARME RN
ACT-R NHBE RIS HT (3], HSE LT BY i TS BB 27
2#3, 2016, 28(10): 1740-1749.

(11]

(12]

(13]

(14]

[19]

WANG Hai-yan, HUANG Ya-mei, CHEN Mo, et al.
Analysis of Cognitive Model in Icon Search Behavior
Based on ACT-R Model[J]. Journal of Computer-Aided
Design & Computer Graphics, 2016, 28(10): 1740-1749.
CARDOSO C, BADKE-SCHAUB P. The Influence of
Different Pictorial Representations during Idea Genera-
tion[J]. The Journal of Creative Behavior, 2011, 45(2):
130-146.

R, ZEM. TR MR K BB T s
0. B 5% N2, 2021(7): 7-11.

LI Zhi-rong, JANG Zi-wei. Study on the Design
Method of Tea Furniture Based on Semiotics[J].
Furniture & Interior Design, 2021(7): 7-11.

WREBE, B, 2R, & RERILREK S 1 scfk
BT i A S BT TR SE[ ). PEAE Tl Ry
2#42, 2021, 39(5): 1097-1104.

YANG Yan-pu, LEI Zi-jing, LAN Chen-xin, et al. Rese-
arch on Interactive Color Design Method of Cultural
Creative Product Driven by Group Consensus[J].
Journal of Northwestern Polytechnical University, 2021,
39(5): 1097-1104.

ZENG D, HE M, ZHOU Z, et a. An Interactive Genetic
Algorithm with an Alternation Ranking Method and its
Application to Product Customization[J]. Human-
Centric Computing and Information Sciences, 2021, 11:
1-25.

MORENO D P, BLESSING L T, YANG M C, et d.
Overcoming Design Fixation: Design by Analogy Stu-
dies and Nonintuitive Findings[J]. Artificial Intelligence
for Engineering Design, Analysis and Manufacturing,
2016, 30(2): 185-199.

TG BRfE



