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A Study on the Development of an Unmanned Marine probing Ship
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ABSTRACT

The paper presents a small, unmanned remote controlled probing ship that can reduce the cost for acquiring data

of marine and coastal environments.

The control system is composed ol three microprocessors, one is for overall

mission control, another for control of propulsion motors, and the other for sensor operation. For communication

system, we adopt direct and indirect methods based on the wireless modem of commercial cellular welephone.

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 s equipped with a digital compass and a

GPS system for position estimation, and extended Kalman filter is used for the data association. The performance of

the ship is demonstrated with the results produced by sets of experiments.
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Fig. 1 Unmanned probing ship

o Al syl Figdah gre] Y o] sonipan ()
sl el gtel pGessk vl AN e E
4 uloj gl .5.1. -rO'LW'%OﬂH._ PGPS 213 €]
FE v el 9@ g ahnn ool
ol gl WL AVERt el Lkt 4] 4
Aufebol Lol A Qv g el




I]HI/IJ‘ ll\"‘

- o] ,gyfg}a; Ll;;p\] @) 4] o

| SN ¥

RS ;} 4! 1m AI
1 - ; . Ly
AN ’.‘I_‘«: R

A&

1:}1:& 5;1,‘31

AR RS N AN slapvboji} wjaka] ¢
e Al g A [ g}, 1 qliof ~1
voolek e pRly A s el
Ao i A e sk

2.0 M5

QAN AR shmeln ARl e &) 9l

sho] il delsl AAskdich uzﬂoﬂv~ Alof,

Pkl G 91 2bE slA Al §19 0‘
wjeju] el ugEle] glan eofire] Hu] 7t ¢
ghi Aol petel WA ASolis gl 7
§ozkar %ll Ay s Wt g Uiy o
oetyel ik N EaAle) eby Weld e
ool '\’;*} ol Fol Wulsld) Alvlstan, HR
Mereh Av) wheko s ol o] vhgskA Aoslo] il
ol NSl e wbge] folala sl ol
s rvbab sl dale] Ad R elAel Ad,
Hop A H Y-S PVC(Poly Vinyl Chloride)st
radatgdck, el sletyiab el AR drieh A,
sob Ut vhgel gejd, Al W E 1.‘101-01 PV

2 ekl o,

A o] WA g el
pojrel el s DE 7}:5;- W ae) AL o
Jeraboivh, M) nela)l, Patie] ol7le s

Slels ellmpir Abg-araieh

KRR

N

22 AlAH Xjofs

gpof el @labe A ] el o 2 al6)al
TN s Aol sl "’\flvl A3 PGPS
S Ao djele] i EHE G4 o] ol g

AR s S, Qo d dolel G4

(8]

Wod galatls 8 g shoh Fig 230 Aleje] 44l
Wl b e} shiel wu) riapolul, A
AR DGPS A7) TLelal H R el <l
RIS
motor
driver
DGPS main « wireless
receiver - controller - communication
module

T

DCM

Fig

2 Structure of the control system
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Table 1 Specification of DGPS 55

Freaueney
Range
Data Rates 200/100/50/25 bps
Input RS-232 or NMEADIS3, 4800 baud
Output RS-232 4800 baud

283.5 - 3250 kHz @0.5kHz

Table 2 Accuracy of DGPS-53 (unit : degree)

r Absolute

) Standard
Average

value deviation
1263147375 | 1.6624E-06
33.30501526 | 3.920706L-06

Longitude | 126.3147325

33.30501348

Latitude

Yable 3 Specification of the Digiwal Compass Module

I'TEM VALUL
Resolution i {Repeatabilitys b )

output RS$-232C (9600bps)
Response 4tz

+ 10 (on the sea) J

Standard deviation

g o0 el Ak g i
shel DCM(Digital Compass Module)& AH8-31 % 0.1,
cro efsl Abekad F A 2lEE Table 3o vhehRlul

2] 4]

32 2% ZelUE & o[ 88 l 5%7}
F-olybabadel 914ty yhabadel 5281 DGPS U
pemel A uti] sk Ll. ol 4 /M ELStIN A
Ao tgsly) gistel shg el Ik o184
glvh, Ak 4An, @kyis 91t cnvlan Bk
ghabo] et gelevl, wpabdel i

VO =TALBCR LB T i sEalsinh, vl A 5

[ERBARL TR A S BRW RN e 3

Nkt 1) = SO ek, 1)
L~ N(0.Q0kD)

Okt deidel ghpeoluf p(kir dlof
Qled u(k3ts whytel Qelar @ikl QU /%
) J‘ﬁ'OIL‘} H"\P* o Aweh 9 gn et

Ay ekek e

v

>.

Vet

A= (2. +hicasd
. TeosB
¢ = R.+h (2)

|

Ao A = A Mg
plerder = @l v e

ol | 2) T7is wbAbale] K AT AR hr
eoanolu], v e grajslitil p=00] ¥tk
wpepa] el elgatol, ol thAIYE fxCkhutk 1

ey e g

) AU sing
Ak Poast
fotkah = | @k L"%"—O

Qs+ ABUO ;

of 1AL ki b kel A2l el A TN

oJ i
DGPSSE DOMA] A vt

iy = RUavikrr otk (3)
ik~ N Rk



oL 2

s wlaEo] golar g itakel QUKL 7hg Aok WabA Q9 qlvl

Fooleh g (ks e kol Welghe), _

' ' 4. "=
MK ops

hxtkys = | @k (4)
Bk ey

Woolpoll Ais slakel Zhg Wl slebd g
..«'..,,gml Aok ol alageldl ook bl 4l a. o

vkshoich, b akaly 18 f1A] dlele] gty

ARG stol HAes AgsH: Asue )

olsh ol Aol Eel: wulsl HANE o

A bt Ae] b el ol Agsko] whapde] $1x ik wabal o sha byl e} s ol g3k 914 b
s7pghep’ L1l o

QLT
W delsilh, A e e Ao 7
ol xapide] Hirsl] ofuld- oot glqhol 4
33 %KI%"?* %-?-l’ qa}fs}- H}RO;E 'LJ\}/}. /H;;-':}u]n.'} Uu] i]_'f.‘_-. RS

Fig. 539} 62 A&} viehell ] gpapse] ghel 49 ‘d Nl e ol @alol A AkAlulel A Al wis
L L) t ot -

<y

QUMY A /b el el A

stol gt wol Asel BN A0 59
thozhg dlelvh el sjaputebale] vl 24
SR (ot S 6 ool Ykl g 2l
O WS el Aol ofel el A ol g % gk,
IS B
- Hazs
hb?‘ 1. Tamaki U, "Development of AUV PTEROAM
International Advanced Robotics MBARI
. . : pp.193-200.. 1999,
TSR L R R B TR R 2. Yuh, L. " Design and Control of Autonomous
Fig. 5 Dead reckoning Underwater Robots," international J. of Autonomous
Robots, Vol. 8, No. 1, pp. 7-24, 2000.
3. ishida. A., Kasino. Y., Mitsudera, H. and Kadokura,
G RLI T., " Mean Stuctwre  and  varabiliy  of  the
T ok Equatorial Pacific Subspace Countercurrent in the
i: ../ * JAMSTECH High-resolution OGCM,” JAMSTECR
Ps N0.39, pp.117-137.. 1999,
/ s 4 HE sk by W A SI k] el
'J /;" AKORDE 2000 Annval Report, 2000,
T/ 5. §horsel kel 1 el
- PS Buoy AlZet) &AM, 1995,
6. Prub A 08 ool B8t GPSDR gl -l
SR S S B LS I L Ul 4 T B SR
Fig. 6 Extended Kalman filter Wagsldabah AAb o gl il 70(”
7. we gl ”U FA R R ’I* vlir S1et of
A Q1 x}»-'g s ok M
Goah Aatbolul MER 44ne] QI A|(Crdlefa] abzt 2} <-+‘?1 :'3 L 19906,
Wy vl A ek b yhaARA R AT ST A 8 Gkapaiodelat i DOPSE-E AR NE R
hudsl e & ool BSPE 98716-00-1158-2, 1998,
v Losom dleeltl, 1y &l

9. G. Siouris. Avrospace Avionies Systems - A Maodern

I t ) 1O ql el G b ) .
\’ﬂi" 4 »} {:‘._- (] :2:-_ & by\‘nIhL’SlS Press. l()‘)‘-;‘

ahal vbvh QAbvh 1A W BEE I Fig 6 1. Lim, J. H., Kang, C, UL, " Grid-based Focalization
S “ o].g.'.;;}- Wl Wl o of a Mobile Robot using Sonar Sensors,” KSME Int,
pEhey - PO & IR B AU R . Vol 6, No. 3, pp. 302-309, 2002,

315



