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Effectiveness Evaluation of Heterogeneous UAV Swarms Based on a Hybrid
Model

Abstract

Abstract: This paper presents a hybrid model based on availability dependability capability (ADC) system
performance evaluation and back propagation (BP) neural network prediction to realize a rapid
performance evaluation of UAV swarms and cope with the diversity of UAV swarm configuration and state
and the complexity of performance calculation. By analyzing the components of swarm performance, a
capability index system including the general platform capability, system-level capability, and task
execution capability of UAVs is established. By using the ADC method, a swarm combat performance
sample set is generated, and the BP neural network is used to construct a comprehensive combat
performance evaluation model of UAV parameters and capability indexes. The evaluation model is used
to evaluate the comprehensive combat performance of heterogeneous UAV swarms. The results show
that the evaluation error of this model can reach less than 5%, and the evaluation time based on samples
is less than three hours, which verifies the effectiveness and high efficiency of this model in the
evaluation of heterogeneous UAV swarm performance. At the same time, by analyzing the influence of
quantity and configuration on the comprehensive performance of UAV swarms, feasible suggestions on
the configuration of heterogeneous UAV swarms are obtained.
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the configuration of heterogeneous UAV swarms are obtained.
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sigmoid PRIAL, RAIFRE T LTINS, A
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Table 4 UAV swarm configuration cases (14 cases)

241 %J\M#@EE

ST B AR BT Al
1 4 2 3 6 15
2 9 4 8 15 36
3 13 22 12 15 62
4 23 12 18 25 78
5 24 4 4 4 36
6 4 24 4 4 36
7 4 4 24 4 36
8 4 4 24 36
9 16 16 2 2 36
10 16 2 16 36
11 16 2 2 16 36
12 16 16 36
13 16 2 16 36
14 2 2 16 16 36

x5 TINERERE 1P EGB 4H)

Table 5 UAV swarm capability indices (three cases)

fiE S VHPHEE 2 AVPANE SR 3 AVEE

B, 0.795 1 0.5677 0.276 2
B, 0.961 6 04223 0.390 0
B, 0.944 6 0.632 8 0.247 6
B, 0.8825 0.546 0 0.1533
B, 0.782 8 0.462 4 0.263 2
S 0.8257 0.663 4 0.3493
S, 0.8810 0.622 2 0.2851
S, 0.748 9 0.599 9 0.358 8
S, 0.8141 0.471 4 0.280 7
T, 0.944 7 0.463 9 0.110 4
T, 0.8376 0.6353 0.258 2
T, 0.806 9 0.560 4 0316 8
T, 0.784 3 0.418 5 0.343 6
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Fig. 5 Error iteration graph of case training samples
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