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Omni-directional stepping robotic system based on cellular grid map

YU Chong

(School of Information Science and Engineering, Fudan University, Shanghai 200433, China)

Abstract We design and implement an omni-directional stepping robotic system based on cellular
grid map to provide physical services in intelligent space. By analyzing and modeling the mobile
platform in mechanics, kinematics, and dynamics, we design the robot suitable on cellular grid
map, with the help of high-precision optical odometer based on FPGA and of laser calibration
device. Based on multi-dimensional sensor data fusion, we make the path planning task into two
stages: six-directional local path planning and global path planning based on TSP optimization of
genetic algorithm. Experiments show the accuracy and robustness of the system during the actual
operation.

Key words intelligent space; stepping robot; data fusion; cellular grid map; path planning
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Fig. 1 Block diagram of the stepping robotic system structure and hardware
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Fig. 2 3D view of the omni-directional mobile platform
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Fig.3 3D view of the preloaded damper structure on the omni-directional mobile platform
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Fig. 4 Mechanics analyses of common mobile platform

and the omni-directional mobile platform
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Fig. 5 Kinematics analysis of

the omni-directional mobile platform
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Fig. 6 Dynamics analysis of the

omni-directional mobile platform
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Fig. 7 Schematic diagram of the sensors’ installation
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Fig. 8 Schematic diagram of the laser receiver
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Fig. 11 Simulation results of local path planning
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