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Multi-sensor Module Design and Operation of Snake Robot for Narrow
Space Exploration
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In this study, a module combining various types of sensors was developed to increase search efficiency inside collapsed
buildings. It was designed to be less than 70 mm in diameter so that it can be put into narrow spaces, and is equipped
with a small & high-performance processor to process multiple sensor data. To increase sensor data processing efficiency,
multi thread based software was configured, and the images were combined and transmitted to ensure time
synchronization of multi-channel video data. A human detection function based on sound source detection using two
microphones was implemented. The developed multi-sensor module was tested for operation by mounting it on a snake-
type robot in a test bed simulating a disaster site. It was confirmed that the visible range of the robot to which the multi-
sensor module was applied was expanded, and the ability to detect human and low-light human detect was secured.
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Table 2 Compare sensor control module processor

Processor GMS138 CM4
Core ARM single core 32 bit ARM quad core 64 bit
Operating temperature 0 to 85°C -20 to 85°C
Clock speed 400 MHz 1.5 GHz
Processor dimension 16 x 16 mm 10 x 10 mm

Power consumption 1.65 W (IDLE) 2.7 W (IDLE)
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Table 3 Sound source estimation experimental data

Sound source angle ~ Number of experiments Max error angle
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