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Localization of mobile robot by matching three-dimensional data of SOKUIKI sensor
and aerial imagery

Keisuke YOKOTA, Kouhei ITO, Akihisa OHYA, University of Tsukuba

Abstract— In recent years, the demand for autonomous mobile robot in outdoor environment has been increasing. In order to guide

the robot, it is essential to get the current position. In this study, we propose a method to correct the self-position of the robot,

which is estimated by odometry, by aerial imagery and SOKUIKI sensor. First, we explore how to superimpose the reflection point

cloud on top of the aerial imagery. Next, matching the edge data of aerial imagery and the upper edge of the building from the

inclined reflection point cloud corrects the self-correct of the robot, by which the robot was able to run on the straight road about 60m

autonomously.
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Fig. 1 PWS mobile robot
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Table 1 Specification of UXM-30LX-E (Tough-URG)

AV T 2—A Ethernet
HIREE DC10~30V
S FER L —H — (B = 905nm)
o HH PR B i 0.1~30m
RN L L fE 60m
N 3,0001x A F— 0.1~10m : +50mm
BIRE 100,0001x DA F— 0.1~30m : +100mm
LA 190deg
A BE Sy iR %9 0.25deg
A& L IRE ] 50ms
BHE #1800g (7 —7NWER<)
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Fig.2 UXM-30LX-E (Tough-URG)

Reflection point cloud per scan
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Fig.3 How to get the point cloud of reflection

Fig. 4 Third Gymnasium, University of Tsukuba (Digital-
Globe, 2011)
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Fig. 5 Original Aerial im- Fig. 6 Result of superposi-

agery (it contains Canny edge tion of the reflection point

data) cloud
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Fig. 7 Result of superposi- Fig. 8 Result of extracting

tion of the reflection point the highest points for each

cloud, which is inclined scan data from from Fig.7

on point cloud per scan

Fig. 9 How to extract the highest points of the reflection point cloud
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Fig. 10 How to correct the self-position of the robot
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Fig. 11 Result of accumulating the reflection point cloud
(left: self-localization by odometry, right: self-position cor-
rection)
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