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Acquisition and application using geometry big data by multiple robots with
high-resolution laser scanner
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In this research, we developed a 3D scanning system using multiple robots

named CPS-VIII, which combines the laser measurement technique using multiple robots called CPS-SLAM
and a high-precision 3D laser scanner. This system is able to acquire geometrical big data
consisting of trillions of 3D points. The experimental results showed that the accuracy for CPS-VIII

is 0.0085 % of the distance traveled, which means the error is 0.0231 m after the robot moved 270.1
m. In addition, we developed large-scale geometrical big data of urban area and surrounding area of

Fukuoka city and provided them on the web. Furthermore, we developed space/road categorization
techniques for autonomous vehicles and mobile robots, and proposed high precision recognition
techniques using convolutional neural networks and the combination of multiple machine learning
techniques.
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Number of scans by location

Category Total
Setl Set2 Set3 Setd Se1s Setts Set?

Coast 14 14 16 12 17 | 14 16 103

Forest 16 16 | 17 18 16 | 16 17 116

Parking lot (in) 16 16 13 15 17 13 13 103

Parkinglotfout) [ 15 [ 17 [ I6 [ IS [ 15 | 4 | 16 108

Residential area 14 16 | 14 15 16 | 15 16 106

Urban area 16 17 16 16 15 16 16 112

Total number of images 650
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