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Construction of Underwater Simulated Charging System Incorporating
GPS Measurement and Control
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Abstract— Today, many robots are being researched and developed for various underwater tasks such as seabed explo-
ration. Furthermore, research on autonomous underwater robot (AUV) is still in the developing stage and it can be said
that it will become very important in the future. Currently, our research group is working on development of an automatic
charging system based on visual servo technology for underwater robot which can perform various tasks such as automatic
management of marine ranch, sea bottom search. However the measure of sailing to the working area and returning to the
charging equipment have not been completed yet. In this paper, an automatic underwater simulation charging system for
realizing the automatic control of underwater robot will be proposed. The system is using GPS measurement and guid-
ance control method. And the usefulness of this automatic guidance system will be discussed by a repetition accuracy
experiment and a guidance control experiment using mobile robot. Finally, the result of the newest simulated charging

experiment in the actual sea of Okayama will be report.
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Fig. 1: Overview of underwater charging system

LT ROV WEmE (727 FHEMNEE LT (28 E
% L&, GPS OHEINIIFH %2 AW CFEDIERENR E 7=
R EBEBREE COFBEHRHEZERTS. 51, ROV
DAKE FCEETIRITMEDOI AT E2FIA LY
CaT V=R THONEEZHE L, FHEREEZIT.

9% 3 Bk - ROV O 5712 2 > A Ot ER % (Fig.1 ®
MY3 #8437, ROV OFEMZEM) ZBML, EESDK
HREEIT.
3 GPSI[Z&k 2 EMIT - IREHIE

GPS OEHH - HIfH S 25 5% ROV IZHH T i1,
GPS ZAGHEDOPINLHE FE & HIAEA Zh I IC DV TR E R
ZiTo7-.
31 BYRLBEREDEEER

RTK-GPS {7 a5 DO B EMERE K ORI O v K UK
JEERGET 272012, GPS ZEH (BEhR) ZHHIC
Tt T 100 FIOBHEEIFHEEREZIT o 72

Fig2 IZRT X 912, 0K URSEmBEROLGTIX
R K2R T2 1 SRR OB #S & L, EBRT U 70
BoiE & FEBRIEE O~F¥EIT Fig2, 31287, GPS Al
DT T FITHIE S 2.1m D & Z AIZEE S, JFERE
FAETHLHROIME LY 1.8mEEL7=. BEIFIIEHEIC
BHEh, 7Uo75F0EEIE19m ThD.

FERROEAL 1, BEIREEZPHEICE S
DNLIE Z JEFEF S (0,0) & LTRET 5. 2, BE#iEA
HET U LB SETHLETEME (0,0) ITRES
BT, BEONEEFET . 3, FIE2 % 100 [EFT0
M IR UKSEE & iR 5.

-
Yy —

GPS (Base)

y Antenna
BASE | {
—> X 0.8mf e 1.8m —3i
5 ; {
Cart Movement Area Return Position (0, 0)
5m Antenna
(Rover)
Rover Cart
7m

Fig. 2: Dimensions and layout of the experiment area
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Fig. 4: Measurement position of GPS rover side receiver
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Fig. 6: Mobile robot with GPS receiver (rover side)
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Fig. 8: Movement path of mobile robot (GPS measure-
ment)
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Fig. 9: Flow chart of ROV docking condition
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Fig. 10: Experimental results of simulated charging experiment. (A)Position in x-direction (B)Position in z-direction

(C)Position in y-direction (D)Rotation around z-axis (e3).
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