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Fig.1 Schematic diagram of sensor visual field space
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Fig.3 Improved artificial bee colony algorithm optimizes

sensor configuration flow chart
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Fig.4 Convergence curve of sensor configuration for

double-flip arm tracked robot
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Table 5 Sensor configuration scheme of double-flip arm
tracked robot
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Fig.5 Convergence curve of sensor configuration for

quadruped robot
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Table 6 Sensor configuration scheme of quadruped robot
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Table 7 Sensor configuration scheme of ducted quadrotor
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Fig.7 Convergence curve of sensor configuration for air-

ground dual-use robot

R8 RS ALRBSBEELNE
Table 8 Sensor configuration scheme of air-ground
dual-use robot
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artificial bee colony algorithm and other algorithms

R CUEANTBESESHEATEERRARNEN
Table 9 Comparison of iteration time between the
improved artificial bee colony algorithm and the
standard artificial bee colony algorithm
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Optimized Configuration of Sensors for Air-ground Collaborative Detection in
Underground Spaces Using an Improved Artificial Bee Colony Algorithm

Bai Rongyi, Chen Mou, Zhou Tongle, Yong Kenan, Han Zengliang

Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

Abstract: To address the issue of existing robotic sensor configuration being heavily reliant on engineering
experience and subjective judgment, leading to a lack of scientific rigor, a model for a multi-heterogeneous robot
sensor configuration is constructed in this paper, and an improved artificial bee colony algorithm is proposed to
achieve the optimal configuration of four types of air-ground heterogeneous robot sensors. A mathematical model of
an air-ground heterogeneous robot sensor configuration is constructed by taking into account factors such as sensor
coverage, close-range recognition accuracy, sensor weight, robotic payload, sensor number constraints, and
information dimensions. On this basis, the discrete distance decay function, the information dimension reward factor,
the redundancy dimension penalty factor, and the horizontal perspective effective superposition function are defined
to represent the actual configuration process more rationally. Furthermore, the artificial bee colony algorithm is
enhanced by incorporating the triangle random walk strategy and Lévy flights. Integrate feasibility criteria to address
constraints and improve the algorithm's local search capability. The results of simulation experiments verify the
feasibility and effectiveness of constructing models and proposed algorithms in this paper.

Key Words: air-ground collaborative detection; underground spaces; optimal configuration of sensors; improved
artificial bee colony algorithm; triangle random walk strategy; Lévy flights
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