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Abstract

To address the decision-making difficulties involving multi-type equipment coordination, multi-
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constraint coupling, and multi-objective trade-offs in landing obstacle breaching plan formulation,
this paper proposes an optimization method based on Particle Swarm Optimization (PSO). Based
on the ADC (Availability-Dependability-Capability) effectiveness evaluation framework, a three-
level evaluation index system for landing obstacle breaching effectiveness is constructed, covering
three dimensions of availability, dependability, and capability, with differentiated tertiary indica-
tors for breaching ammunition and UAV equipment. A nonlinear constrained optimization model is
established with the objective of maximizing comprehensive effectiveness, incorporating time con-
straints, resource constraints, damage effect constraints, equipment quantity constraints, and safety
constraints. The PSO algorithm is employed for global optimization of the effectiveness function,
with a real-number encoding scheme, dynamic penalty function fitness construction method, and
adaptive parameter adjustment strategy designed. Simulation results demonstrate that PSO outper-
forms Genetic Algorithm in both convergence speed and solution quality, verifying the effectiveness
of the proposed method in solving the landing obstacle breaching effectiveness optimization prob-
lem. Sensitivity analysis under different constraint intensities indicates that setting the breaching
time to 60 minutes can balance effectiveness and feasibility. The method can provide effective sup-
port for decision-making in landing obstacle breaching plan formulation.
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Table 1. Evaluation index system of landing obstacle breaching effectiveness
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Figure 1. Flow chart of particle swarm optimization
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Table 3. Parameters of particle swarm optimization

=3 RTFHEESH

ZH i HUH
TS N 50
R RIEAIREL Trax 200
IR T c1, C2 2.0,2.0
PR E AR max 0.9
G @min 0.4
5 R BIME 210 100
BT K R o 0.5
DOI: 10.12677/m0s.2026.158118 7 AR 515 B


https://doi.org/10.12677/mos.2026.158118

fi—0g, J& (i

4.3. (TEGRSH

(1) s

FIEAESS 118 T WS, R iE M EE N 0.876. mALMEETT S NI 58 K. L AN
8 4%, fFEFHIS 52 min, JEEEHSE 9.2 m, FEAGERZE 89.3%.

(2) WSSt

3T IV PR AL I 28 S5 s A T 50 AR BT, 55 50 AR & 118 RiZEIL AU, 55 118 1RLLE
&N AR E . FVETEEAL AR PR B B RSO R, & RS PR R SRS A AR T R
BEMIZREE, (FERVERE R R E R B SRR, FiEERERENnE 2 Fix.

ERE

1 1 1 ‘
| | | |
1l | 1 |
100 120 140 160 180 200
ERRH

o
N
o
|
ey
o
o
o
Qo |
o

Figure 2. Convergence curve of fitness value
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Figure 3. Optimal effectiveness under different time constraints
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Table 6. Results of the sensitivity analysis for key parameters
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