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Localization in 2D Semantic Map Using Object Recognition Information

from Spherical Stereo Camera
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In this paper, we propose a system for localization using semantic information and distance between
camera and each object from spherical stereo camera. Recently, demand for a servicing robot has been
increased due to understaff for work and increasing industrial accidents in aging infrastructures. Thus,
our final goal is to make general people be able to operate robots due to workforce diversification. In this
paper, we aim to locate a robot more accurately by using distance information. In our method, we locate
a robot from a set of object center-of-gravity points on a 2D semantic map prepared in advance and a
set of corresponding object center-of-gravity points obtained from a spherical stereo camera. Through
the experiments, when all matching between the point clouds was successful, a robot’s rough localization

was accurate.
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Fig.1 Overview of the final target system
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Fig.2 Flow of the proposed method

Fig.3 Object detection on a image
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Fig.4 Macthing and labeling of detected objects
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Fig.5 3D measurement

Fig.6 Localization
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Fig.7 Experimental environment

Table 1 Measurement points

Measurement Points
place X[m] Y[m] | 6[deg] | place X[m] ¥[m] 6 [deg]
180 90
1 1.00 0.50 6 1.00 3.50
-90 0
180 180
2 2,50 1.50 7 3.50 4.50
90 90
180 180
3 3.00 2.50 8 4.50 4.50
-90 90
180 -90
4 2.50 3.50 9 4.00 1.50
-90 0
90 -90
5 1.50 4.50 10 4.50 0.50
0 180
Table 2 Kind of data
HAZHhODEEE2Dmaph LD EEMOyF 7
correct LTHMILTL S 2xyDEEDI 2mLIA
incorrect 12 THER XiE x,yDiREI2m L
unable to calculate | 1B FOF— 2 H*SHEICER
All unable to calculateZ Wi TATHT—%
Table 3 Experiment 1
Meanax [m] MeanAy [m] | MeanA 6 [deg] std : x [m] std:y [m] std : 6 [deg]
All 053 0.62 2799 0.81 0.60 41.85
correct 023 0.44 11.94 0.19 0.41 25.42
incorrect 131 1.10 69.70 1.19 0.74 47.09
Table 4 Experiment 2
MeanAx[m] | MeanAy[m] | Meanh 8[deg] | std:x [m] std:y[m] | std:0[deg]
All 0.59 031 14.75 0.98 0.29 25.34
correct 0.19 0.20 279 0.19 0.21 182
incorrect 1.65 059 45.85 1.34 0.29 31.05
Table 5 Matching results
(a) Experiment 1 (b) Experiment 2
rate[%] rate[%]
correct 65 correct 65
incorrect 25 incorrect 25
unable to calculate! 10 unable to calculate 10
BN
4 5
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7z, FICKER T b T RBENME O/, KFED
BaIRE Nz, SRIE, NEMKOERSPER I Wik %
7 L — LREEERNS 572 ¥ ORI R EREHASDOE S Z 8 T
ERBHEED T AN ML - EFEELLEHEL T 5.
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