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Detectability Analysis of Air-Space Infrared Detection System for UAYV
Swarm
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Abstract Taking unmanned aerial vehicle (UAV) swarm as an example, this paper analyzes the detectability of an air-
space infrared detection system for the UAV swarm. Firstly, the UAV swarm flight process is divided into three phases,
and its infrared radiation characteristics and imaging characteristics are modeled and analyzed in detail. Secondly, as
dispersion characteristics of target imaging in the detection range modeling are considered inadequately, a noise equivalent
flux density (NEFD) point target detection range model based on dispersion coefficient is established. In the meantime, in
order to verify the effectiveness of the proposed model, different modeling methods and dispersion coefficient comparison
methods are used to analyze the change of detection range with signal noise ratio (SNR) and the swarm speed. Simulation
results show that the detection range of the proposed model is better than that of other models, and the detection range
increases as the swarm flight speed and SNR increase. Furthermore, the dispersion coefficient varies with the detection
range. The detection range obtained by the dispersion coefficient solution is superior to that obtained by other methods.
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Table 1 Simulation parameters

Parameter Value
Band /pm 3-5
Temperature /K 288
A, /CumX pm) 30 X 30
f/cm 15
) 3
Af/Hz 100
D" /(Hz"*+W™) 3 X 10°
Ly /(W-m™*) 1.45%x10°
7o 0.7
A, /m’ 0. 0700
A, /m’ 0.0242
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Fig. 10 Variation of detection distance under different models. (a) Variation of detection distance with Ry, under different models;

(b) variation of detection distance with UAV swarm speed under different models
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Variation of detection distance under different dispersion coefficients. (a) Variation of detection distance with Ry under

different dispersion coefficients; (b) variation of detection distance with UAV swarm speed under different dispersion coefficients
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