TR == A AL THE ML 5. 2025, 33(9)
|;|)-]JJ Iit'lﬁﬁ&lzﬁ 1z I, Computer Measurement & Control « 109

NEHS 1671 -4598(2025)09 -0109 — 09 DOI:10. 16526/j. cnki. 11-4762/tp. 2025. 09. 013 FE 4 S TN7 XHEAHARIRAD : A

B F i NSGA-III =M thE 4L 1 B Y
fn XMk w7 iE

A &, BEE, ® K, BEX, RXE
CRORRILFILAL 2 UL HE AR B 6K 4k 132000)

WE: AR TR A sk b 2 B AR Ib A 4k . SR AR ST S SE M P . BT AR 3 TR NS
GA-TIT /) = B W IR AL ASE AL 5 @ 45 A LHS, Kriging S8R5 7 i gt v “S 80 b b ¥ 0 — P MBS 4 — 7E R S 400
WA R A, S B AR AR S S A LA R R, XA SP B IE ik 70.6% . 2 SP{H
(0.162) MXFHE R 21.8% ~27. 4% H HV 5 IGD ¥ 4 5y 0. 928 5 0. 048, BG4 T 5. 0% ~
13.7% . PG 26.2%~50.0%, SCPR#8EH, BIBITIFERT 47. 90 h, WIS 78.20%, DIREE 323 94.90% ., 4
W2 97.80% , BT HIFIRTERME : S, WA S T A R R A R AR S e v S RS A,
Sy 153 2 5 24 AT 55 119 S P SR AR A O v

KW MR =PRI 2 BiRtiik

Optimization Method for Aerospace Testing Process Based on Improved
NSGA-III Third-Order Collaborative Optimization Model

ZHOU Yan, HOU Hongbo, SONG Wei, SUI Jiancheng, ZHAO Dazhi
(Jilin General Aviation Vocational and Technical College, Jilin 132000, China)

Abstract: Aiming at the contradiction between high dimensionality, strong constraints and computational real-time per-
formance of multi-objective optimization problems in aerospace testing process automation, this paper proposes a third-order
collaborative optimization model based on improved non-dominated sorting genetic algorithm III (NSGA-III). By combining
the Latin hypercube sampling (LHS) and the Kriging model, an innovative cooperative architecture of the parameter initial-
ization control, evaluation mode switching, and online parameter adjustment is established to realize the dynamic regulation of
the whole process of multi-objective optimization. Experimental results show that this model reduces the spacing indicator
(SP) by 70. 6%, with a final SP value of 0. 162, which is 21. 8% ~27.4% that of the comparative algorithms. The mean
values of its hyper volume (HV) and inverted generational distance (IGD) are 0. 928 and 0. 048, which are 5. 0% ~13.7%
higher and 26. 2% ~50. 0% lower than those of the traditional methods, respectively. In actual deployment, the average
time consumed by the model is 47. 90 h, with a resource consumption rate of 78. 20% , a function coverage rate of 94. 90% ,
and a constraint satisfaction rate of 97. 80% , this method is significantly superior to the comparative methods. After experi-
mental testing, the model has a control robustness and engineering applicability in complex aerospace testing scenarios, and
provides a new method for the real-time decision-making of high-dimensional strong constraint tasks.

Keywords: aerospace testing; third-order collaborative optimization; multi-target optimization
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