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Overview of mobile robot bionic slam based on navigation mechanism of
mouse brain cells

CHEN Mengyuan'’

(1. Anhui Key Laboratory of Electric Drive and Control, Anhui Polytechnic University, Wuhu 241000, China; 2. Dept Precis Ma-
chinery and Precis Instrumentat, University of Science and Technology of China, Hefei 230027, China)

Abstract: Aiming at the probabilistic algorithms that have shortcomings such as large computation, high complexity,
and failure to find the global optimum, a variety of cells, including border cells, view cells, grid cells and speed cells, are
applied to simultaneous localization and mapping (SLAM) in order to construct a BVGSP-SLAM model with multi-
celled navigation. A loop closure detection algorithm with keyframe matching is added to SLAM to avoid lighting that
changes based on the direction and angle of the light. Speed cells and border cells are added to SLAM to avoid the influ-
ence of mobile obstructions. A mathematical model of mixed cells that analyzes robustness and real-time performance of
the system is proposed. This project will develop an integrated approach for modeling, simulation and experimental veri-
fication, which provide an important theoretical reference on SLAM.

Keywords: mobile robot; simultaneous localization and mapping; rodents; brain cells; closed loop detection; keyframe
matching
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Fig. 8 Closed loop detection model with real-time keyframe matching based on rats
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Fig. 9 Flow chart of the closed loop detection of real-time keyframe matching
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