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Development of a Small Unmanned Marine Prober and Navigation

Jong Hwan Lim*, Chul Ung Kang‘

ABSTRACT

The paper presents a small unmanned probing ship that can be used for acquiring information on marine and
coastal environments. For communication system, we adopt direct and indirect methods based on the wireless
modem of a commercial cellular telephone. The former is a direct communication between the modems of the ship
and the server, and the latter is an indirect communication via internet between the ship and the server. The
system is equipped with a digital compass and a GPS for position estimation, and extended Kalman filter is used
for Navigation. The performance of the ship is demonstrated with the results produced by sets of experiments.

Key Words : Unmanned probing ship(5-¢18A}14), Wireless communication(F-41%41), Internet(21E4),
Extended Kalman filter(83Z vFH E]), Navigation(33)
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Fig. 1 Unmanned marine prober
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Table 1 Specifications of the prober(unit : mm)

. Buoyance
Spec. Main Body Body Total system
PVC,
Materials PVC PVC Stainless
Steel
Dimension
(Lx Wx H 900x200x200| 1250x150x150 | 1250x950x315
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Fig. 2 The control system of the prober
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Fig. 3 The communication system

Table 2 Specifications of the digital compass and

DGPS.
Digital Compass DGPS-53
Heading +3° Frequency| 283.5 - 325.0 kHz
Accuracy | — Range @0.5 kHz
Resolutio 1° Data 200/100/50/
n Rates 25 bps
Response |, 11 Input/ |RS-232, 4800 baud
Speed Output rate
4+ 7° || Standard |2.48 m (Longitude)
Standard iati ;
Deviation | (on the Deviation| 1.23 m (Latitude)
sea) Accuracy I~ 5Sm

: i -
ALCRYA2Y ] pe
CONMECT - | f:ﬂ o
DISCOMNEST | et
ol =l mfers] s | welsinen]
srmm; ENDCAL i ssmxrﬂ ﬁ
Dunesesc  (Raacn  (axsam  seamg

Fig. 4 Monitoring dialog box
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Fig. 5 View of the navigation experiment
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Fig. 7 Extended Kalman filter and DGPS
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