oooobobooobbobooobbboooobb
-goggooougoooogg -

o000 (@UOOO0)00D00@ODOO0)
Correction of Systematic Odometry Error with Road Surface Environment Map

o Taichi YAMADA (Univ. of Tsukuba), and Akihisa OHYA (Univ. of Tsukuba)

Abstract— This paper presents a method for correction of systematic odometry error. It use a road surface environment map that

describes odometry error on a route. In autonomous running, robot estimate odometry error with this map and correct position

estimation. In this paper, we present the experiment to verify robustness of the methd on various road surface and this experimental

result.
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Fig.1 Road surface environment map

Fig.2 Robot "M1"
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Table 1 Specification of "M1"

laser scanner UTM-30LX
gyro sensor CRS09-22
encoder resolution 4000
gear ratio 17.1428570
wheel diameter 115.00[mm)]
tread 294.37[mm)]
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Fig. 3 Initial position determination
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Fig.4 Experiment environment (a,b) Fig. 5 Experiment environment (c) Fig. 6 Experiment environment (d)
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Fig.7 Odometry error on x component in (a) Fig.8 Odometry error on y component in (a) Fig. 9 Odometry error on orientation
component in (a)
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Fig. 10 Position estimation on control runnning in (a). Red Fig. 11 Autonomous running robot trajectory in (a). Red line

line describes Odometry Estimation. Green line describes Scan- describes the trajectory with odometry. Green line describes the

matching Estimation. trajectory with corrected odometry.
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Fig. 12 Odometry error on x component in (b) Fig. 13  Odometry error on y component in (b) Fig, 14 Odometry error on 6 component in (b)
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Fig. 15 Position estimation on control runnning in (b). Red
line describes Odometry Estimation. Green line describes Scan-
matching Estimation.
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Fig. 16 Autonomous running robot trajectory in (b). Red line

describes the trajectory with odometry. Green line describes the
trajectory with corrected odometry.
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Fig. 17 Odometry error on x component in (c) Fig. 18 Odometry error on y component in (c)
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Fig. 19 Position estimation on control runnning in (c). Red Fig. 20 Autonomous running robot trajectory in (c). Red line

line describes Odometry Estimation. Green line describes Scan-
matching Estimation.
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describes the trajectory with odometry. Green line describes the
trajectory with corrected odometry.
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Fig. 21 Odometry error on x component in (d) Fig.22 Odometry error on y component in (d) Fig. 23 Odometry error on 6 component in (d)
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Fig. 24 Position estimation on control runnning in (d). Red Fig. 25 Autonomous running robot trajectory in (d). Red line
line describes Odometry Estimation. Green line describes Scan- describes the trajectory with odometry. Green line describes the
matching Estimation. trajectory with corrected odometry.
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