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A Simulation Method Based on Multi-source Sensors for Aircraft Type
Identification

Abstract

Abstract: Existing simulation methods for aircraft type identification mainly focus on a single sensor and
a single target. They do not consider the joint acquisition of aircraft parameters by various sensor devices
such as optoelectronics, radar, and electronic detection in real scenarios, leading to the simple simulation
scenarios. This paper proposes a simulation platform based on multi-source sensors. Specifically, the
platform includes an infrared image simulator that uses a cycleGAN network to generate infrared images
of the aircraft, a flight simulator that adopts the three-degree-of-freedom flight control method to generate
the movement trajectory of the aircraft, a radar simulator, that applies ellipsoidal equations to simulate
radar cross-section of the target, an electromagnetic simulator, which simulates a complex
electromagnetic environment through typical signal source collection and random noise introduction.
Experimental results on the simulation dataset show that the introduction of multiple sensor information
can effectively improve the recognition results of target types and improve the ability of the model to
assist decision-making.
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Abstract: Existing simulation methods for aircraft type identification mainly focus on a single sensor and
a single target. They do not consider the joint acquisition of aircraft parameters by various sensor devices
such as optoelectronics, radar, and electronic detection in real scenarios, leading to the simple simulation
scenarios. This paper proposes a simulation platform based on multi-source sensors. Specifically, the
platform includes an infrared image simulator that uses a cycleGAN network to generate infrared images
of the aircraft, a flight simulator that adopts the three-degree-of-freedom flight control method to
generate the movement trajectory of the aircraft, a radar simulator, that applies ellipsoidal equations to
simulate radar cross-section of the target, an electromagnetic simulator, which simulates a complex
electromagnetic environment through typical signal source collection and random noise introduction.
Experimental results on the simulation dataset show that the introduction of multiple sensor information
can effectively improve the recognition results of target types and improve the ability of the model to
assist decision-making.
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P13 =—cos a(t) sin y(t)+ sin o(¢) cos y(¢) sin 5(t)

P, =—sin a(t) cos y(¢)+ cos a(f) sin p(¢) sin #(¢)
Py =co0s off) cos (t)

Py =sina(?) sin y(¢t)+ cos a(t) cos y(¢) sin (z)

Py =sin () cos n(t)

Py =—sin(r)

P33 =cos (1) cos 7(t)
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Fig. 9 Coordinate system transformation
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MAE . AT SRR 10 B, A
K A4 AT B B AE 55 3R 8 SSD(single shot
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Table 2 Model performance comparison on different sensors

[TEPE Ve TESIY A HERER/%
JEH AR SSD 62.37
el IR 2] LSTM 83.17
& I F GRU 84.17
ik RCS 7% LSTM 80.58
BN RCS 7% GRU 80.00
FLL FL 1 7 3 LSTM 68.25
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