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Research on Optimisation Algorithm for Aircraft Final Assembly Scheduling Based on

Resource Coupling Network

JIA Xinyue, ZHOU Hang, YU Tianhao, FA Siyu
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ABSTRACT] Aiming at the problem that insufficient consideration of resource constraints in aircraft final assembly
scheduling algorithms results in unexecutable plans, a resource weighted improvement algorithm is proposed, fully
considering the spatial constraints, personnel qualification constraints, and the impact of resources on process feasibility:
Dynamic spatial competition constraints triggered by parallel processes were incorporated into traditional resource
constraints to optimize the continuity of operational space; Diversified constraints on personnel qualifications were
introduced to minimize labor redundancy and better align with real-world production requirements; And material—
process—spatial coupled network (MPSCN) was innovatively constructed, in which the entropy weight method was
employed to calculate resource weights in the process network, quantifying the impact of resources on process
execution. With the objective of minimizing completion time, space and personnel constraints were embedded into the
fitness functions of the genetic algorithm (GA) and particle swarm optimization (PSO). Moreover, process weights
were integrated into the initial solution generation stage, leading to the development of the resource-weighted improved
genetic algorithm (RW-IGA) and the resource-weighted improved particle swarm optimization (RW-IPSO).The
experimental results show that RW-IGA reduces the average makespan by 9.26% compared to standard GA, while RW-

IPSO achieves a 1.62% reduction compared to standard PSO. As population size increases, the average optimization
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improvement rates of RW-IGA and RW-IPSO reach 1.32% and 2.03%, respectively. Among the four algorithms, RW-

IGA demonstrates the best optimization performance, achieving a maximum improvement of 15.42%.

Keywords: Aircraft final assembly scheduling; Resource coordination; Entropy method; Genetic algorithm; Particle swarm

optimization; Scheduling optimization
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Fig.1 Pulsed assembly line for aircraft final assembly
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Fig.7 Visualization of impact of spatial and personnel diversity constraints on scheduling feasibility and resource conflicts
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%2 GA.PSO.RW-IGA 5 RW-IPSO HJik 3 45 3ttt
Table 2 Comparison of experimental results of GA, PSO, RW-IGA

and RW-IPSO
FIEERLEL 30
Xof L7 SU (GRS AL PR
RW- etk RW- etk
Ce IGA | Hrk PSO IPSO | FH4rlb

Bl | 9745h | 850h | 12.78% | 925h | 897h | 3.03%

PE | 9454h | 858.4h | 920% | 913.7h | 8983 h | 1.69%

PRI 40
Xof LT WAL LR
RW- etk RW- etk
75 IGA | HArk PSO IPSO | H4rtb

AUl | 964.5h | 825.5h | 14.41% | 924.5h | 889.5h | 3.79%

YIE | 9384h | 8552h | 8.87% | 912.1h | 896.9h | 1.67%

FIEERLAE 50
it He 35 i (RS LU A RS
RW- etk RW- etk
GA 1 16a | ma | PSO | mso | mAK

ffd | 972.5h | 822.5h | 15.42% | 931.5h | 878.0h | 5.74%

YIE | 930.5h | 840.0h | 9.73% | 909.3h | 895.5h | 1.52%

PR, BB 3 HA i ISR M A R R B T
ZE TR, RW-IGA TEALRCRARCR [ Bi 2
g, ELB R FREERUS 0, AR A 45 SR AR 4
FE IR, R HERA L SR H RW-IGA #E 17 RAILE A
HEFR G Ak n)

5 Zig

(1) 28 [ AR RS T T 2R AT T3 R AE
B2 [E) IS, B DR L DX kA5 B0 TR, i PR 25 ) 85 1
FE TP HEARRIN R, 29 A 24 e 5L
55 sl , 32T NGRR3R 756 bR = 5

(2) A8 vk o A R — T — 25 AR A ) 4%
( MPSCN ), Jf- 2R FH i (B0 1k % WL A 78 T AU, TP
BUBLE A AR U5 T 8 BE Y52, il 5 58 GA
1 PSO 1 fiff AL Ui Ak 5 BB E b, ool T ek
WACBIGHE FEE 18 L) R AT Bt SR 22 1y )

(3) I 45 B F B, RW-IGA 5 RW-IPSO mIfi1k
5 SRR T GA 5 PSO, T XA AL E 43
FE AR A 50 R 9.26% 1 1.62% , 3 LBt Rt e RS 1 R,
RW-IGA il RW-IPSO AR IR TR IIE N 1.32% F
2.03%. RW-IGA fLfbas i RW-1PSO B0 i 3%, il
AL E 7 et s 3 15.42%,
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Fig.8 Comparison of iterations between GA and RW-IGA
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Fig.9 Comparison of iterations between PSO and RW-IPSO
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