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Development and Evaluation of Localization Module
using Non-contact Translation Measurement Device
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In extreme environments, such as lunar surface or disaster area in the earth, it is expected for mobile robots to
explore instead of human. However, in such environments, wheels or tracks of the robots are typically slipped,
and thus, localization based on odometry is unreliable. To improve odometry localization, our research group
has been developing a non-contact translation measurement device that uses a red laser module and an
optical device. In this research, we developed a localization module that consists of the measurement device,
Inertial Measurement Unit (IMU), and Global Positioning System (GPS). Furthermore, we developed 3D
range system based on the localization module and a Laser Range Finder (LRF). In this paper, we introduce
the localization module and an initial experimental result of recognition of 3D environment.
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Fig. 2 Hardware system

Fig. 3 Main unit
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Fig. 5 Outdoor mobile robot(El-verde)
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Fig. 6 Target environment
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Table 1 Errors in measuaring translation

. Transitiongps | Transition Error
rial m] ] ] ] [%]
1 195.65 192.83 2.82 | 1.44
2 196.54 192.38 4.16 | 2.11
3 195.92 190.15 5.77 | 2.94
Average - - 4.34 | 2.16
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Fig. 8 Estimation height error
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Table 2 Estimation position errors

Estimated position error [m)]

Trial X | Y Height
1 11.34 | 3.27 -1.20
2 0.37 | 2.37 -3.37
3 -0.30 | 3.23 -3.88
Average | 3.80 | 2.96 -2.51




Fig. 9 Tilted TOP-URG
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