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Abstract

Optimization problems are common in industrial production, but in specific practical applications,
single-objective optimization often fails to meet the actual requirements. Factories need to reduce
their costs, such as energy consumption, labor, and production time, while ensuring profitabili-
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ty. In such cases, single-objective optimization cannot provide satisfactory feasible solutions, and
multi-objective optimization can effectively address these problems. The NSGA-II algorithm demon-
strates good feasibility in solving such problems. This paper primarily introduces the development
and principles of the NSGA-II algorithm and provides a simple application case based on simulated
industrial production scenarios.
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PN “HRAE” REFEH . BN T AR s Ag, XA SAERE gBest, 75 —Mk
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Figure 1. Pareto front
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PR (B EEAMA R AT T 40 ), FHEME S HRO)~@), MieBas R E. KIS, HR%
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SR (HBFEE T ILA 2)

Figure 2. Crowding degree operator
2. MFEET

P AR B TS T AR AR AR R BCE B KN B T e PP S e 2 AT R e (B R N 5 2 58— 2k
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Figure 3. Crowd comparison operator
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Figure 4. Flow chart of NSGA-I11 algorithm
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4. NSGA-II BSEMER % B AR UL SERREL AR (B)RE AY 18] B2 5 5
41 REIBEFT

FE TR 7 B o I B 2 AR AR SRR i AT T S 30 1) B s DA T3 B A A2
LVRGEAFHIATAT i PR iR AR, X SRATR A 2 B AR 7%, RERS RN 5 gt R 2K i) 3L 7 2
B o TP AR R T NSGA-I SAMR e SR 2 H AR AL 19 ) i B2

4.2. [EIREHEIR

T) AT A 300 44, 47* AL B. C. D VURMLTTIERl. & NG F24: P~ Al 7E 40~48 /NN .
C AEPBFHFEM, SAZEDEF 160 A7, a2 2 a4 EETF 20 MibrERE.
HoAhEHE W7 1.

Table 1. Standard experimental system results data

1 AERE ARG EREE

o RO R ESUL‘ %15[‘ fe A7 I ]
(kg/ &) (kg/J&) (7t/kg) (Jt/kg) (i) /kg) (h/kg)
A 270 300 190 200 0.015 13
B 240 300 210 230 0.02 135
C 460 600 148 160 0.018 14
D 130 200 100 114 0.011 115

] Z HERE R AR RS, AR A R E s, M RERERCD, W L BUAR T IR A
4.3. BI1ER[4)

ERANSE 8
min f,(x)=-10%x, —20%x, —12* X, ~14* X,
min f,(x)=0.015x, +0.02x, +0.018x, + 0.011x,
12000 <13, +13.5X, +14x, +11.5x, <14400
0<x <270
0<x, <240
150 < x, < 460
0<x, <130
0.015x, +0.02x, +0.018x, +0.011x, < 20
X1 AL JERH A =
Xo o B AL TR A 7=
Xa o C AL TR A -
X4 72 D AL JERI A =
fi B EANE, £, MEBUR S REFE

4.4, BITRMR
1) ¥IisiTas 5. WK s

LIRKAE

DOI: 10.12677/aam.2023.1210413 4204 IR Esid


https://doi.org/10.12677/aam.2023.1210413

Pareto front
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Figure 5. Pareto front overall results
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Figure 6. Pareto front results close to the objective function 2 part
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Figure 7. Relatively balanced partial Pareto front results
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Figure 8. Pareto front results close to the objective function 1 part
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