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Navigation Cognitive Map Construction Based on
Improved Q-Learning Algorithm

ZHAO Chenhao, WU Dewei, HE Jing, HAN Kun, LAI Lei
(Information and Navigation College, Air Force Engineering University, Xi’an 710077, China)

Abstract In order to improve the efficiency in navigation cognitive mapping and reduce the error of direc-
tion information, a method of navigation cognitive mapping based on improved Q-learning algorithm is pro-
posed in this paper. Firstly, Radial Basis Function (RBF) neural network is utilized for trainning the map-
ping relationship between grid cells and place cells, and the place cells are used to convey space informa-
tion. Secondly, the improved Q-learning algorithm is used to learn the target-oriented Q value of the place
cell to obtain direction information towards target. Finally, the center of gravity estimation principle is
used to generate the target-oriented direction information, constructing the navigation cognition map. The
simulation results show that learning rounds of the navigation cognitive mapping generated by this algo-
rithm is reduced from 2 000 to 1 000 compared with the traditional Q-learning algorithm, improving the
construction efficiency of navigation cognitive map. Meanwhile, a maximum reduction of 15% in relative
error is achieved, improving the precision of navigation cognitive mapping.
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