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Research of combined navigation technology based on position sensitive detectors

JIANG Xiaodong' , YU Jiyan', ZHU Likun’
(1. Minsterial Key Laboratory of Intelligent Ammunition, Nanjing University of Science and Technology, Nanjing 210094, Chi-
na; 2. Cethik Group Research, Cethik Group Co. Ltd. , Hangzhou 310012, China)

Abstract: In order to reduce the guidance error of a satellite/inertial integrated navigation system and improve its navigation
and positioning accuracy, a new navigation system scheme combining position sensitive detector ( PSD) laser guidance with
airhorne satellite/inertial integrated navigation system was proposed. In this system, 1064nm infrared pulse laser was used as the
guiding light source, and the combination of satellite/inertial navigation in the middle flight segment and laser guidance in the
terminal flight segment was adopted. Through theoretical analysis and comparative experiments, the results show that the system
always maintains high positioning accuracy and consistent results in the outdoor flight environment and the indoor strong, weak
and normal lighting flight environment. Compared with the other existing guidance methods, the detection frequency of the system
always remains 5kHz, and the positioning accuracy always keeps its circular error probable at the order of 0. 10m. Good
positioning experimental results are obtained. The system has the characteristics of strong robustness, simple circuit, flexible
detection, high speed and precision. It is of great importance to the terminal guidance of unmanned aerial vehicle.
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Fig. 1 The process of navigation in flight
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Fig.5 Circuit design of PSD signal processing
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Fig.7 Trajectory of PSD laser navigation
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