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Development of Autonomous Mobile Mowing Robot Using High-Precision GNSS
-3rd Report: Localization with QZSS and Visual SLAM Camera, and Path Following Experiments-

OIF  MWA#FE LK)
EE % (OREC R&D Co.,Ltd.)

/NEMA (OREC R&D Co.,Ltd.)

K#ZE5L (OREC R&D Co.,Ltd.)
& # (OREC R&D Co.,Ltd.)
E BN 3 k)

Kohei MATSUMOTO, Kyushu University, matsumoto@irvs.ait.kyushu-u.ac.jp

Takahiro OHKI, OREC R&D Co.,Ltd.

Takashi WATANABE, OREC R&D Co.,Ltd.

Ryu SHITAKUBO, OREC R&D Co.,Ltd.
Naoto KODAMA, OREC R&D Co.,Ltd.
Ryo KURAZUME, Kyushu University

We have been working on the realization of an autonomous mowing robot to automate weeding
work, which is an essential part of agriculture. The robot developed so far can do mowing work in open
environments by localization using high-precision GNSS and performing exhaustive sweeping of the work
area. This paper reports on the third robot, which is newly equipped with a Visual SLAM camera, and
a path following algorithm is implemented to assume use in environments that are difficult to benefit

from GNSS.
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Fig.1 Exterior of the autonomous mobile mowing robot
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Fig.2 Software configuration diagram of the developed autonomous mowing robot system. Black-framed blocks repre-

sent software components and orange blocks represent other elements such as sensors.
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Fig.3 Example of waypoints sampling. The purple mark-
ers on the left window represent the collected path
information, and the pink stars on the right win-
dow describe points that are considered as impor-
tant waypoints. In addition, the points displayed in
the same color in the right window are determined
to be on the same straight line.
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Fig.5 Trajectories of localization results using QZSS. The
blue and green markers describe the fixed and float
solutions, respectively, and the red markers describe
independent solutions.

X 6 12 QZSS ¥ Visual SLAM # X 5 ZfAE DB =35 E D
BEHEEFR OB Y, QZSS DA T O BEHEEFROMMPZRT.
QZSS ¥ Visual SLAM 1 X 5 ZAE LB E, FHZ QZSS
DA TOMNBHEHERBTRLETH 2B A ITBNT, B
DIESOEBMMHI N TED, MEHEEN LD LELTVWE Y
M5,

3.2 RERBRERKER

AREBTIE, BHI/-T A MREE V== AT AT, B
BREZLTY X LDOHERIERLT-.
3.2.1 RIFTXFBETOREER

X 7 ICRBSEREEBRZITS, BT A MVREEZRYT. 0B
B, RV ZATHEE1ImFETHY, FTRERETH
5729, QLSS Ik > THEER MNEBEHENTE S, Fi, Hh
BREKSITRT. ORI, FELET7LIY XLITE
TREBER R 7 NFITTEB 2 RER L
3.2.2 EZ—ILN\IXANTDEER

HE R ITo P =N\ ZOEF%K 9 I2RT. ZD
BT, QZSS ICK o THE LN RZE2 Z e AL <,
BRI OBRPCHEIRE 1.5m REOHOMZ@EDIRT 2 DENH 5.
EBEREZR 10117, ZOERTIEX, BEENDORPTHY

Fig.6 Comparison of localization between QZSS and the
Visual SLAM camera combined and QZSS only.
The red markers describe results using QZSS and
the Visual SLAM camera. The blue markers de-
scribe results using QZSS only.

Fig.7 Environment for the path following experiment.
The orange line describes the path that the robot
is going to follow.
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Fig.8 Result of the path following experiment (Map im-

(4]

ages were obtained by Mapviz). The orange circles

describe the robot’s position in each picture. The

purple markers describe waypoints and the green
trajectory describes the movement of the robot.
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Fig.9 Environment for the path following experiment in
a greenhouse. The orange line describes the path
that the robot is going to follow.

Fig.10 Result of the path following experiment (Map im-
ages were obtained by Mapviz). The orange circles
describe the robot’s position in each picture. The
purple markers describe waypoints and the green
trajectory describes the movement of the robot.

Fig.11 Stopping position of the robot in path following
experiment in a greenhouse. The orange line de-
scribes the correct path.
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