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Abstract

With the core objective of optimizing the selection and configuration of intelligent manufacturing pro-
duction equipment considering customer satisfaction, this paper focuses on semiconductor equip-
ment, taking the alignment section production line of TFT-LCD equipment as a typical case, and con-
ducts research on rapid equipment selection and configuration optimization based on the particle
swarm optimization (PSO) algorithm. Taking customer satisfaction as a key consideration and on the
premise of meeting production capacity requirements, this study establishes a multi-objective opti-
mization system covering floor space, power consumption, product failure rate, equipment loss rate,
and customer satisfaction, aiming to achieve the relative optimality of equipment configuration and
maximize equipment utilization. By establishing an equipment database and mathematical model in
the context of intelligent manufacturing, and using the particle swarm optimization algorithm for
multi-objective optimization solving, it precisely balances customer satisfaction and enterprise prof-
its under the constraints of customer requirements and order quantity, and quickly outputs the opti-
mal configuration scheme. Combined with a case study of Company T, the reliability of the model and
algorithm is verified, and a customer-satisfying equipment selection and configuration scheme is suc-
cessfully generated. This intelligent algorithm adapts to the flexible needs of intelligent manufactur-
ing production lines, and can efficiently solve the rapid selection issues in the initial stage of new plant
construction for semiconductor equipment including TFT-LCD during the early stage of production
line layout, providing effective support for the optimal configuration of intelligent manufacturing pro-
duction equipment considering customer satisfaction.

Keywords

Smart Manufacturing, Equipment Selection, Mathematical Modeling, Multi-Objective Optimization

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|8

Bifi % V8 I 4 S22 7R 28 (Thin film transistor liquid crystal display, TFT-LCD)AT MLAETZ = 5 A4 (1) i
RRE, FHL M. T3 S 2R B o e S A L 7 R o A SR ke g R U K. BB TFT-LCD
BB T SRR B K55 ARSI, H W BEIZ D 58 38 il AR iz 2 S AA0RG % i e &
EEH Y, TFT-LCD B A LB A R4 I S A 7 AR A B ™ R EANE . iRk
# VR BERE PUAE A SR T 2 tH ARG . BRURIR P45 ). (£ TFT-LCD £/, & m i 5
NG, 5 B SIN B A B s, AU E B AT AR, S o B A 4
i R e e S ANV ER A W as o R, &% TFT-LCD X 2872 - SR & Ris B 5 E AL 7e, xT4eFt
AR P TIRACRE 5% P F R AT RIS

Humala Napitupulu [ 11751 173 b o] 7 56 1) B2 10 %% B D00k A8 RSO 20 A 10 45 1 A A0 A2 2% EE A1)
PR T2, SR FIRSORE A 8 A e R B R AN, PR AR R BORR AT 2 e BRI, 10 T o ) e 4o
B [ 20 A G A R ) e SR tH R RetRaE o SRR R R SO E R AT 2 H AR AL . B H (3]
g Tl TREP G P HTE AL Loy 0 il 0T S LT (R V8 A P R g NS AR , R TR X 7 ) 8 i B e
TR 5 A K 2 HFRRAL . Jonathan Oesterle. Lionel Amodeo [4] -\, %1522 [l b 41 255 £k S 47 A1 %% 45

DOI: 10.12677/mo0s.2025.148569 310 e RSE TR


https://doi.org/10.12677/mos.2025.148569
http://creativecommons.org/licenses/by/4.0/

MAES, 30

R R, SRHD T MR RICHEASRE T Uit . 205 B R o T B A A R A, AR R
e 72 A, B LT O PIB B Bt R ARG R, (H IR R A X TP B B I
TSI 2 H RS -

FEBEIE KA L, Kato T [5]¥iF TG L BRI KRS, Wiz /Gt — Wt i
I S CE R, 2R 6] AT BRSSO S B, (] Optquest fRA6#S FF 4571 T Anylogic Fxf Hk
i e B OUR R AT SR AR, 135 7RO BRI BS I E T R BITN[7]120 50 A — P75 —2R7 i
A B AREESE T BRSNS BC R B AR, 2 Flexsim 17 LA OB RL T 5 HH 16 7 R HEAT T IR1E, f#
PRI R . P P[] E BT T Wi R A Flexsim #AFXS A B ARG FEHEAT 2245, (i L5 R
b, LR E G RAEHIBEMIERE . ShabayekAA [9]LAERSEARIE GBI T 4, A FI7 B R o0 ARG
DLEAT T . Antonio Cimino [10]%¢ T 138 F A I MIE 07 OB SR . v B9 DU — )7 i BB 46 A2 P
LT HRAE OB T, BRI AARAREON R —, WRER SRS R 5 KbE OB YT, JF H Sk 6
e RO 0 B m R — KN AR B2 S ] XE DAUE T 5 92k (0 Rk

FEAE P e B BT, XUIE B[ 11 SE BN U 26 1 R R AL R B, PR A =k, RO R
CW SEGIRA RGNy BAAREAT T ERTU5E L, MEREIET &, IREERE T R& Z IR
s KU R, RGMERREE R, W TR ARG R, PR B R o ™ E i 12]
ST H AP A B A IR NI A R AFAE ARSI SR AR A7 B A RS, XSS, R 38E % 3
RI|EMMAEE DA, T — P et AR P AL BB B R R, 1207 RUABUE — 5% bR T8
RIS F A 14 8 S A S A O 7R A PRAIE P BE R DL N 1825 T4 v Al AR B0 A 2 T i BT O ) 72
B FRME RBR[13]5E R e s B A 7 2R 11 E BRI T RIS 5, A I, HER A S U
BTN TER] DLECA B EFRA AR, HERRA T, BEA D, MARED ks EE,
B, EEETRH, DL e, 3l W v SR, IS A 5 SR RN R B
K% EEEREH, TRRERABRTE, WA EEE, HERAERE, &AW R R T
k.

FE BN RN B B FE L P 77 1T, B HTZE[ 14145t SR BRAT LI 5 I HOR KR S BUE ATk Z 58—
PG, PRI B T B R AR dE AL o 2[5 15 H I AR PR IR AR AR A AR T L 2 i ALBP fig i T
SPECAEI . B R RCRGETE, (BRI S B P K S A R . MR AR SR R B R, R LR
KA EAHRAT PR, SBOTRIBFATEA L . Pawlak [16]H)Z G 0EFXT B — 7= fh 3R AL LR, RE
Z AR SR 5t SR T BARHIIE M (VR o 2 7o Zh A R B e 0 BC BARLX 7 i D) 4%, T 4% 5t ALBP
THEMELAE R AN, SRR ARG AE A R AR BEAIE B RS 2 TR A Rk

T LR SRR AR AT g, Al s BAR BRI SS S RS R, (HIE L R RES
T2 7 R P A A 7 T 7 B R DA G L T VA A b 2 S SO B TFT-LCD B AP 2 ), i i A%
SLERT TFT B 7 2@ ) I 8™ 2k o I i 5 B e & BEAT IR Y, 30 A2 7 BE 7 SRR D0 R X o 3t i
R AR R R R BER A RS D HARE B DR R R E S R

2. AT ERE

SR BRIC IR A R 2R LA 1o B IRANAZ L2 R BIEEATIE v, oG BRI Ve A KR U
PIRRBESE, BT I 5 fE I SRR A IR 12 5 1 07 SO0 BB AR Uk L — )2 PLWUA, 5 IR
JRIE T SE B 5, AFAAFAEIRENBAR 5 DL o X DUl A4S 07 s ey RO HL A X — J2 PTIRREAT
Fe i AL BEAE L L S C R BE 70, R AR HE N [ AL A Lt

ARSI A L 2ER, X & 1 R L 2R /% 3 g AT DU i B A .

DOI: 10.12677/mos.2025.148569 311 e RSE TR


https://doi.org/10.12677/mos.2025.148569

HAES, 30

THEENL | PEIENL e WAL e ECEIAL | EEA

ABEBEFRRIHL A15/2300°
/BYGHEE HAL /B20/2500°

AERIEGIL/ | [ ARRBBNL| (AL
B/KFERERL | \/BBIEERENY \/BLANEIK

Figure 1. Process flow chart of display panel alignment production line
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Table 1. System resulting data of standard experiment
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Figure 2. Monthly order volumes of different customers of company T

E2.T ARAREEFABITRE

AREGHRIGEAE T 100 DNFHEE, BB E N 100 F@EE R 15 A7 8RB 5 2 AR AT K & 2K
WA A5 AT L2 i S SR AL 73 008 0.4 5 0.6 FEIXEEK T iz FLRL TR ok 8 5 T
[ TZBARBSHAMESHRE THRMEE, 45R0E 2 s,

Table 2. The optimal configuration results of the equipment
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Table 3. The operation results of the Particle Swarm Optimization algorithm

3. RTHEEEESR

Best Mean Stall
Iteration f-count f(x) f(x) Iterations
0 100 7 =2.675¢+0.4 4.971e+0.5 0
1 200 ‘7 =2.675e+0.4 8.769¢+0.5 0
2 300 ¢’ =2.678e+0.4 6.613¢+0.5 0
3 400 ¢7 —2.681et+0.4 6.306e+0.5 0
4 500 ¢7 —2.686e+0.4 6.305e+0.5 0
5 600 ¢7 —2.686e+0.4 7.023e+0.5 1
6 700 ¢’ —2.686e+0.4 6.715¢+0.5 2
7 800 ©7 —2.686e+0.4 7.024¢+0.5 3
8 900 ¢7 —2.686e+0.4 5.176e+0.5 4
9 1000 ¢7 —2.686e+0.4 6.1e+0.5 5
10 1100 7 —2.686e+0.4 6.408e+0.5 6
11 1200 ‘7 —2.686e+0.4 5.689¢+0.5 7
12 1300 “7 —2.686e+0.4 5.072e+0.5 8
13 1400 ©7 —2.686e+0.4 3.84e+0.5 9
14 1500 ©7 —2.686e+0.4 3.121et0.5 10
15 1600 €7 —2.686e+0.4 2.402¢+0.5 11
16 1700 ¢7 —2.686e+0.4 1.17e+0.5 12
17 1800 ¢7 —2.686e+0.4 1.478e+0.5 13
18 1900 ¢’ —2.686e+0.4 1.067¢+0.5 14
19 2000 ‘7 —2.686e+0.4 7.586e+0.4 15
20 2100 ‘7 —2.686e+0.4 5.531et0.4 16
21 2200 €7 —2.686e+0.4 8.611et0.4 17
22 2300 €7 —2.686e+0.4 3.477e+0.4 18
23 2400 ¢7 —2.686e+0.4 4.503e+0.4 19
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Figure 3. Schematic diagram of profit and cost for optimal configuration
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Figure 4. Schematic diagram of comparison chart of profit and cost
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