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A Compensation Method for Time-varying Errors in Aircraft Three-axis
Verticality Based on Millimeter Wave Radar

WANG Zhongfeng', ZHANG Feng®
(1.52 Sub Uint, 92493 Unit, Huludao 125000, China;
2. Natural Resources Service Center of Huludao City Liaoning Province, Huludao 125000, China)

Abstract: Due to external factors, an aircraft changes its verticality during flight, and the error of measuring verticality
affects the flight task control of the aircraft. Therefore, a three-axis verticality time-varying error compensation method
based on millimeter wave radar is proposed for the aircraft. Construct a ground coordinate system as a standard for measuring
and compensating verticality in the flying environment. By using millimeter wave radar technology for precise ranging, com-
bined with the attitude detection results of the aircraft, determine the three-axis verticality of the aircraft. Consider the com-
position and working principle of the aircraft, and calculate the theoretical value of the three-axis verticality. By comparing
theoretical values with measured values, obtain the identification results of time-varying errors, and achieve the compensation
for verticality errors with the time-varying error as the compensation value. Experimental results show that the remaining
three-axis verticality error of the optimized design method is reduced by 0. 35 mm. The aircraft significantly reduces the atti-
tude angle deviation by using the optimized design compensation method, which can adapt to stronger environmental condi-
tions.
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