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A Study on a 3-D Localization of a AUV Based on a Mother Ship
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ABSTRACT: A 3-D localization method of an autonomous underwater vehicle (AUV) has been developed, which can solve the limitations of
the conventional localization, such as LBL or SBL that reduces the flexibility and availability of the AUV. The system is composed of a mother
ship (small unmanned marine prober) on the surface of the water and an ummanned underwater vehicle in the water. The mother ship is
equipped with a digital compass and a GPS for position information, and an extended Kalman filter is used for position estimation. For the
localization of the AUV, we used only non-inertial sensors, such as a digital compass, a pressure sensor, a clinometer, and ultrasonic sensors.
From the orientation and velocity information, a priori position of the AUV is estimated by applying the dead reckoning method. Based on the
extended Kalman filter algorithm, a posteriori position of the AUV is, then, updated by using the distance between the AUV and a mother ship
on the surface of the water, together with the depth information from the pressure sensor.

1.4 E

A5 We) ol AP 2 BAE B4R AR o)
FHY GPS 52 °l§3t HAXB7PT 7
AT FFore 2% Erlssitl(Bachmann and Healey,
1999). @A Fr3o ARXFH PHoZE Y IEVIE A
sl 1 SHEHAZTEN YXE HIE= Acoustic Long Base
Line (LBL), Short Base Line (SBL), Ultra Short BaseLine
(USBL)o) ZZo|thBlack and Butler, 1994). o] Wj=& X}
o] &3} beacond AR o} stz A2|u]go| drfeln] F3}
beacone]  A3] A FHolME= Ahol Erbesith
(Vaganay et al., 1996). B3t 2231 AAME ol &ale] 4 28
Topollxeh Zo] 9| FFARZTE JHoZ AXE 54
S W 'él-:. AH ATHCristi and Caccia, 1995). o]} ze

oro

P 54 BN 23 285 A HE AP,
e P

rlr

T s Ao A8 FErt JrKLim and Leonard,

AR YT A - AFA ofekE 1

064-754-3712  jhlim@cheju.ac kr

2000). = thE
7= =,

FYos g4 2} o] PYBAMAEG ol &
F2 2EYTRY 4% BHAAE S,

Ze} PG HAMEL DAY Sl ml g gL
AHRE ATY 4 YA 7EFH ez HENHS T8l 9l
g2 wlojo2: @b} A7) Zatel whet FEg4A o2 ol
U= 24" 0) glokTitterton and Weston, 1997; Larsen, 2000).
wEbA] BgAAeE T BlBGAM] AEA, =5 &34
A, vkdlg A2 T REFPHAAME o]t BT
o] oA A= TAHES SAst] A EFPHA~H
o g A77F FAHACHIFH 5, 2003a, 2003b). o]} 7
< el Aeg v NANTFY) g8 FHE R S)A 9 )
o] Z7IEH 025 E A Alole] ARE 2 289 A
YAE o] 8oz Y] 7L WAshE dFE 59
HRAHo|FE 5, 2004). F40] &2 Hajolrs FeHo] F
71Ho2 FHOE RAtsled GPS YXARE FAlste] F2%
92022 wAsHs WL o] 8517|% SHrh(Yun et al, 1999).

2 A7l e oot 2 7|E9 BHAAE o] &8 IyHA=
2] HAGAXTE ARR-S S A F, YAE A
2 W AR 5L o83t P ekt W AALEE 54

¢ ©

%)

74



g 888 x 2197 A2E, pp 74~81, 2005 (ISSN 1225-0767)

!

ki

i

o ¥
fo

1

1

ol

%E

il

-z

o

Ry
By
o2

o

)

[ =
RS
e
© o o
-
ol O
o,

Jp
H1
o
e
2
ri
i
o
s“~
_\l)l
0
(2]
)
o
of

zfl
N

&
o,
o

S27F A7k uf

Lo U
o
e -i[‘ o
)
ml i
op rlo rir

to o

£

B dAXe de 22
7AAr) M Ee] npojoi
AXES] Adigk vial 2
gtk o] B¢ 2k A
Al ol wlo]o]2 23}
3} Hn =g 2E A oo AEY 1F F<t
gt 1y Ei dAsHA 1 TS EY F
Dead Reckoning : DR)& %t
2} J'SH 3] Azl w2} A7t
u, o] BAE sdsty] S o Al
ANRRE ¢ YE BAE olgst] BAF FpA Aol
ARE IFAUUEZ DRIPYH}
Ao R e A 9 E Hrlske WHE AR

B Y Al 2Ele oA Felshe BAR 5] Bl
& 23 FAHEY, ZAE A FRIgAeEA YR
24 MY FEE FHshdr GPS 2 tAE A PHaER
Bl 2pile A& Hrste AeslE she FAl 7% A5
gol A& FeE mokEth FURAL Fed A A

of
Z

haj
In
©
im
©
1
Y
N
S
E

ﬁﬁ&mfxd
= MM
iR
LI T
R
i
>
NN
5
FEO{N
o FE
M’H\o
ES
op

3o
o
¥
X
T
2
-E‘ ]
Y
flo @
e
N
;\E

o AN, $A4E 2 AN 2as%e) 4o Ae) AR e
g AEHE ol gstel A4 34 AXNE Hrlok
olsh 2e mAl ZI9 GRSl el 9A ZAS) P A

el Bas, oh S5 G4 Al APy 2 2t
= 4e) AR, 2 FAHRE BYHOE o§F 5T
o) 91:0%7} el el %ﬁom B wRAE o9 2
o] HlgHd AATE o) 8% BA B A5 Y A LWL A
ek BAL Aol A4 Yo 1 45 BARGS
W, ohge] AlgdolioE RA Y B4R e b4
2 PEsig.

2. 2 ZH(BAM) 2l g

2.1 @Mo| X

£ ATl AR g o] 33k SXH L e 7R 3
O SR AT 2A10) AEYAR A AN B
> 2 A9 9xE Hr)
ol g3kl a%ai Aol AviEE
A sl AR/} dasiy, =
JEHBu} O]—L]E]- ZP“

Jh',
o3
il
2
2,
i
ol
X0
2
o
o
R

A @) 58 AR AT 92 D AUEFE A W
) So] Wyslel stk BA) Ayele UAT AEE 2% ¥

75

23] % FHATL 2 P om AdH glow
HAd PERI QAR At 7EF- iR DC ZH
}2slo] 2131 o] RE Fo] 272 SEH0] 2357} A4
Ak wheb FE T A 2aF0t S A '
Fx 1/\]7]714 Bike HAgehs Fxolth Table 12 A
© gabide A Ve
WVM A ote] BALE A QEUlE F3te] HlojE
FFAEhe BATALAR B SIS o183t F1l 8
DA}*JJJr A3l 11 54, 5 AR 5 F 7
HHaje] 2% JRsSlEE AAH o ATk
Aol gels mAe] $=4E, gAY Ao g
4R, 223 DGPSe] YAAHRE o] &t VEHoz
el I rRriAe 99 4 % 7 Fke W
F2t S8, 71E TEE ol8Fe=A Ao upoo]x Bl
SYZE 23 9L 2ol YWE °l shel S

[=]

\_E

ol o;', m\m

o

o

I

e

X

o]%s}oq DGPS A Re} A3t dhyaMel gAg

Fig 1 Photo of the unmanned marine prober

Table 1 Specifications of the marine prober (unit : mm)

Spec.  {Main Body | Buoyance Body Total System
Materials PVC PVC PVC, Stainless Steel
Dimension
900x200x200 1250x150x150 1250x950x315
(LxX WX H|

Table 2 Specifications of the digital compass and DGPS

Digital Compass DGPS-53
Heading . Frequency 2835 - 325.0 kHz @0.5
Accuracy +3 Range kHz
Resolution| 1° Data Rates | 200/100/50/25 bps
Response | 4 1p, Input/QOutput [RS-232, 4800 baud rate
Speed Accuracy 1~ 5m
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Table 3 FError characteristics (AUV)

B SoldA el 349 ANAS 7

random
Parameter . systematics error
noise
drift error (mother ship) 2.0% of the m(k)
range error (sonar sensor) 0.3 (m) 2.0%
depth error (depth meter) 05 (m) 0.5(m)
tilting error (clinometer) 20 (deg) 40 (deg)
heading error(digital compass) 2.0 (deg) 4.0 (deg)
L m(k) error 100 % 20 %
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