Al

oF53}ks) %] A22HA 45, pp 97-105, 2008 891 (ISSN 1225-0767)

=] ‘E] /\ - )\ - _
AslE 7l A T8 Ao F400 B I
WEE . 773 - AR ol WmEF - g
*Fard gAY Bl PAl ATk A

Estimation of the Hydrodynamic Coefficients for the
Deep-sea UUV "HEMIRE"

HYUK BARK*, KI-HUN KivM*, BONG-HUAN JUN*, PAN-MOOK LEE* AND YONG-KON Liv**

*Ocean Engineering Research Department, KORDI/MOERI, Daejon, Korea

KEY WORDS: Deep-sea unmaned underwater vehicle 413521534 Hydrodynamic coefficient

model 478} wdl, System identification A|2~E] 21

5913144 Mathematical

ABSTRACT: This paper represents the experimental identification of a finite-dimensional dynamical plant model for the HEMIRE Remotely
Ovperated Vehicle. The experiments were conducted during sea trials in the East Sea in October 2006 and peer testing by the South Su
Research Institute in January 2007. A least-squares method was employed to identify decoupled single degree-of-freedom plant dynamical models
for the X, Y, Zand heading degree-of-freedom from experimental data. The performance of the identified plant dynamical model was evaluatedy
directly comparing simulations of the identified plant model to the experimentally observed motion data from the actual vehicle.
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Fig. 1 Photo of ROV, Hemire
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Table 1 Sensors for ROV Hermire

Maker /

Sensors Model Specifications
Tritech Freq.: 500 kHz,
Altimeter ritech / red
PA500 Range: 50 m
I
MU Oct:;esa 6/000 Resolution: 0.01 deg
T ture: le-4 C
Seabird / eperatie
CID Conductivity: 5e-b S/m
SBE49 )
Resolution: 0.14 m
USBL | / Posidonia 6000
T d g;gzls Type: MFSK,
ransponder
ansponde Freq.: 7.5-18 kHz
RDI
DVL / Freq.: 1200 kHz
WHN1200
Forward
) MSI 1000 Freq.: 675 kHz
Looking sonar
Porfiling sonar ! !
3CCD Camera, Digital
- Kongsberg /  Still Camera, SIT, Two
cras OF14-121 color camera, Three

mono cameras
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Table 2 Nomenclature

De(;gfree Force Linear Velocity Linear position
freedom moment angular Velocity —angular position
1: Surge 7 (t) v, (1) ,(t)

2: Sway 7(t) 0y (1) o (t)
3: Heave 7 (t) v, () z,4(t)
4: Yaw 7, (t) v,(¢) ()
5 Pitch  7(t) vs (t) w5(t)
6: Roll 7 () vg(t) w(t)
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Table 3 Value of lumped parameters

Lumped parameters Physical definition

Q; m; !

Bi *mfld@
K 7m;1dL/
V; *mflb

2 2= v, uiEl Qelsha 4 3)3 2.

v/(t) = mflTi(t) *mfld@vi(t)|vi(t)| €]
*mfldmvi(t) *mflbi,

714, 7,(t) e Aasw ol gk Aoj~olar, miE &
ol dgv,:(t)lv,-,(t)lsz} dyv;(t)= 2¥z) olakg e} Aadg
ge vehith el b sARE el Ree ek
THSmallwood, 2003a). 4] (3)2 Table 33} Fro] Lumped
parameters= AM85to] X|gkahA 4] @)sh 2ok

i
ol

ox

v/(t) = o, 7. + B, (), )+ pv, (1) + v, @

2] @el S ALgSte] Z1%stm A ()5 o] sl
g 4 gtk

Wt), =®TF(t), ®

71, @9} F(t), 3k 27k 4 0% 4 ()= el 4 3
.

@, =lm; = m dg—m dyy—m; b ©)
F(t)/ :[T(t)y,: U,;l'U,;L V;y I]T (7)
2 Oz Adgaelnz s FRAE AS AEe 915

(<]
o FHax /ij% olgsirl= k. o] e Aold (1),

ol i) w8 Al FAd A AT 99

=5 o(t),, /1% o(t), 283 22k A i Fhe de
= gtk nofl AR 2ol oigk sl als ofefle] A 8)F 4
@O= Aejsid, uE A (102 9 5 vk o7IA

by by 5oy b, 2 BEYAZAS vERITH
V/: [U(tl)/ : "’i)(tn)i,]lxn (8)
E: [F(tl)y:v"'vF(tn)y:hx" (9)
Vi=a!F, (10)

F, o 4=} 4o, @, WS A (10)0mRE tee) 7
How epjlgdn 4 givkh

4
=]

TFF”
) l=g
)

=
Ik
)

FF_(F F)!

= = = =l

SN
w| E|

T
T

wKe] stele uE B, vid Hadleel de A 1)
3} o] FolAlr.

& =(V.FEF))T (1)

4. sjolelel Szt A% 5

2 Aol 2SS lsr) HUL sl
= = 2006 109 B3] 2R
A ?—i% %5‘ Aol 9} 20074 19
AMg-SF T
*o%}ﬁ%"ﬂ EH} wale 20000 109 S5 Sl
1h e, s mee] 7] Sdge) o] W A
%E ﬂO]HE olgate] Adsglon, HA4Ea-f-wll
Fdlo 20079 1€ daldrAa FFelA Fag d558
s F37] A5 ol AFE A5t g AR
ol-g-3to] 2Tt vl Y ARE A58 9%
A= Table 10 2R3 vhe) gtk AeleE2e] 4lu(x,)
Zre Fu)eel €A1E Seabird Ale] tEAE x18510] A=3)
Har, AskeEAle £m9 JlEEE A= Hre] Moving
average AUaLP]FE AE3 F A PlEE Fdlo] AL
ok 53k dinjee] Ags a5l A5d(e)d A5asEe
(v) ARE Fujel A8 42D IMU Octans 60002- A8
sto] AIFston, Aeriee g2 ASd Aease @)
S A mliEete] ekt

A vl el
A

oF 2000m A

N

ré il

|



100

R

1500 T T

Exparimeant

1000 (- Fitted

Thrust [M]

-500

-1000

o

- gdulfl,DDD VBD‘EDDD VQD‘DiDD 71D,éDD I]I TD‘éDD ZD‘EDDD 3D‘DiDD 40,000
(radian/seco r’\d)2
Fig. 2 Hemire thruster data : Bollard pull thrust in Newtons
as a function of the square of the propeller angular
velocity in [(radians/second)’]. ©@WHOI

rle] F47]= Kollmorgenilke] Wi}t 34 Brushless DC
ZE| )} Innerspacerle] HE zz Al =S 2 ste] AMEL gl
ou, & ole] FR7k ARl Ak AT WAL Aolst
7] Slatel Fopsel T A, PUFLER AFELLES Ao
3l7] fJste] el 5 A, dski-sg Aolslr] sl F
M F7712 Aol wiAlslal 9ok Fig. 2= 20009 129 4
A WHOI(Woods Hole Oceanographic Institution)2] Matthew
A=A el AMEE F317] 10
F 3lA]<] AFgel gk B
ot ek SlAAe Fglo] ofnglk
glgu:], Fig. 2¢] 213 ¢
Ak we 4 (12,

s
4

olel 2 *dﬁéii TR o] 98]
2] (13)3} ZtHSmallwood, 2003b).

Forward : Tf =0.0402 ¥ n?

Reverse : T, = 0.0328 xn?

el FA717h el
S| AN s17tsle, A\t

W B sl g

(193} 4 (15) o
Ayt 5 gl

M

cw

=T+ 1T

=0.0402 X n? +0.0402 X n (14)

A (149 M, = F Mo 5253717} Aukako = 3713 o
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Table 4 Estimated lumped parameters for heave control

motion
Lumped Physical Estimated
arameters definition value
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Table 5 Estimated lumped parameters for yaw control motion

Lumped Physical Estimated
parameters definition value
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