FUEN R B KA ST AR
DPRI Annuals, No. 61 B, 2018

1 5 B ¥Rk 30 4

BEHI#EA— R OR

vy b DBRRF E AR

B & KB D B EhETA

Development of Autonomous Boat-type Robot and Automated Measurements of Velocity and Water

Depth in Natural River
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Synopsis

This paper describes a prototype of a boat-type robot, which can automatically
measure the mean velocity in river flows. The rotational speed of the screw propeller is
proportional to the attacking velocity. Reliable laboratory experiments were conducted
with the boat robot and electromagnetic velocimetry to obtain a calibration curve that
connects the screw speed and mean current velocity. Two-dimensional navigation tests
results in that the prototype moves smoothly to the target points and accurately measures
the streamwise velocity profiles across the mainstream. Furthermore, the present robot
was found to move successfully in a small natural river also, and we could evaluate the

cross-sectional discharge.

F—J— F: R MEEEHEeE Y K,

autonomous boat-type robot,

Keywords:
observation technique

1. [XLC®»IC

O R « JEHOBR L NEDT —F X—R %
HEET D 2 &G 200 H i 3l OV Kk FE 2 E
fid BICH7- 0 LEARRRKTH D, BUEFLLHEE K
WREBRTCIZIAS b TWnWa I X, B
ELEEMEOm T4y v 2w, F 2 g
FIERLADCP 72 E 7= 22 figfr FIE b B 2 SLEHF N
HEDONTWVDER, ZNENICT AT v ERH Y il
SES TR TREIERTE 2. £ 2 CARMISETIZA
PRI BT 5 Lo BB EH & B4 5 A B E)
AR — heRy MNAUV)OBIRE Z1T- 7.

ZowRy FEHY AT AT B ER M T
T 2EICAA AT Y a—ZHlE L, xtmitE
WCE-2TAY Y a—HEENRET D L 2FAL

SN BN

automated velocity measurement, river

A7) 1AL B Al

THEZ M 5. A FRAT A H—
KOCHEB S ARETH 5.
AR D CTIIALEF NS A2 H W2, KR TR
HATHBIZED VT XU TN EEATS. =
Ay MREAME EFHHMAEE D ZEBOF Tr R
v MIBEZ VT AZA LBH L, MEMSHRE 2Ry
MRS L CHBINITA KB IS, Z0FHiE
1T GPS E 50N EEIC< WENKKE CTH 6 H FTEE
b5, BEOE YO E—FE—FEHEL, =HIT
PC L OIEFHMIEEAT 2 72dIZ, =R v b OWLEREERE
& LT Arduino v A a2 o7z,
FEPTENKE CHBIZEEZ T A N5 L L HITE—
2 @ duty b (#Rik§ 2RI ORE 7 7 7 & —) &
SR OREMREZ RO, EHlcar Xz
IR D 3 — A & iR 2 kociEB) 2 3B Lz,

(&0 FmE 2

— 675 —



Arduino UNO

e R -

> %

HARRSZH

(b)

Fig.1 Present robot system
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Fig.2 Example of two-dimensional navigation test
(horizontal-axis: streamwise coordinate, vertical-axis:

spanwise coordinate)
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Fig.3 Velocity profile in the spanwise direction for
compound open-channel; comparison between the

present robot and electromagnetic velocitmetry
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Fig.4 Laser range finder installed on the bottom panel of
the robot
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Fig.6 Velocity profile in the spanwise direction in Tenjin

River
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