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Research on Cooperative Navigation of Aircraft Swarm
with Hierarchical Structure

DU Junnan, WANG Rong, XIONG Zhi, LIU Jianye, CHEN Mingxing
( Navigation Research Center, College of Automation Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing 211106, China)

Abstract; Aiming at the problems that there is a large difference in the positioning accuracy of the aircrafts
in aircraft swarm, and the traditional leader-follower cooperative navigation structure system has low reliability
and cannot fully utilize the cooperative navigation information of the swarm system, a hierarchical-structure
swarm aircraft cooperative navigation method is proposed. The method stratifies the aircrafts participating in
the swarm according to their positioning accuracy, and the positioning accuracy of aircrafts at the same layer is
equivalent. An aircraft at low-precision layer can simultaneously receive the cooperative navigation information
of multiple aircrafts at high-precision layer. Then, a cooperative navigation model based on relative distance
and relative azimuth angle is established. Finally, the Kalman filter is used to correct the airborne navigation
information of the low-precision layer aircrafts. The simulation results show that, the structure can effectively
improve the positioning accuracy of low-precision layer aircrafts in the swarm flight system and enhance the
reliability and fault-tolerant performance of the cooperative navigation system compared with the traditional
leader-follower cooperative navigation structure.
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Table 1 Error parameters of aircraft sensor
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Fig. 4 Comparison of position errors between hierarchical

structure and traditional leader-follower algorithm
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Fig.5 Influence of ranging sensor error on position
error of low-precision layer aircraft
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Fig.6 Influence of angle-measurement sensor error on

position error of low-precision layer aircraft
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Fig.7 Low-precision layer aircraft position error
after high-precision layer aircraft is failed
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