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Automatic calibration method for test points of airborne electronic
warfare equipment based on aircraft fuselage point cloud features

Li Wenhai Guo Kai Sun Weichao Tang Zhenhao

(Naval Aviation University, Yantai 264001, China)

Abstract:In field in-situ testing of airborne electronic countermeasure equipment, the positioning process of test points suffers from low
efficiency and high time consumption. This paper proposes an automatic test point positioning method based on airframe point cloud
features. Using the aircraft landing gear as a key reference, this method requires only a one-time acquisition of the test point’ s position
in the airframe coordinate system, which can then be combined with LiDAR point cloud data to achieve automatic test point positioning at
any location. This process involves key steps such as point cloud mapping and cropping, coordinate transformation between the airframe
and the LiDAR, and transformation matrix solving. The paper conducts measurement experiments on actual aircraft equipment in an
outdoor environment. The results show that the absolute error between the measured positions and the actual values is less than 10 c¢m,
with a relative error not exceeding 1%, demonstrating high reliability and feasibility. This advancement can promote the development of
equipment testing technology toward unmanned and intelligent operations.
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Fig. 1 The overall flowchart of the mapping
method described in this paper
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Fig.2 Top view schematic diagram of the airborne antenna,

test points, and landing gear distribution
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Table 2 Comparison between measured values and calibrated values of test points in Fig. 10
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Table 3 Comparison between measured values and calibrated values of test points in Fig. 12
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Py (12.2, 0.42) (12.25,0.39) -0.05, 0.03 5.83 0.5
P, (7.56, -4.39) (7.61, -4.42) -0.05, 0.03 5.83 0.7
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