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Development of Free Running System for 2m—class Ship Models

Hyunkyoung Shin™ and Min Sung Kim"

School of Naval Architecture and Ocean Engineering, University of Ulsan”

Abstract

In this paper, a free running system, which is developed recently for a 2m-—class ship
models, will be introduced. For the remote control of hardware, GUI of software packages
was developed using Visual Basic 6.0, and Host PC with Positioning Board manages Servo
drive. Then the drive operates propeller and rudder. Its control performance will be shown.
Also its adaptability to the resistance, manoeuverability and seakeeping model tests will be
considered through the installation on a KTTC standard ship model from MOERI.

#Keywords: Free running system(X & FAIE), 2m-class ship model(2ma Z&EH),
Manoeuverability test(Z=Z Al&), Seakeeping test(2S AlI&), Resistance test(M&AIE)
1. N8 LTECL JHEZ MEtE =Z0A AIRS AAl
ot fldidE 2EH2l FII1E =0{0F |dtk= Al
SEM XMl FRDI2F AEHEXIE ZF=D A s g = UL BEH D9 ZAsE, BE
aote AREFAIAEHE BEH 6RE 28 o 2HsS SAXRAN KFHA e & TEE
Ol THotA Ofdst K& S0l NI=EAH S8 st JIDIE2 HiXISt? f/AXIE £FEH = &0
2= QI Sh= AIAEI0ICKHShIn et al. 2002). At N, 32+ 22| 2HESE 0FIAIZICL
SFAEC M ZHCZ2= X0 )|, ARE = =20llh= S40iEtn fYEsta=sX 3
FAAES 2H, REHESl & 50| JUCHKIM JI(B0 m x 20 m)OIA KISEFAIE0 =8E 4
et al. 1999, Shin et al. 2001). £a| S57224H00 UEE 2mz ZEH0 HEGHH HEE Nxa=
AN 8= 23 AE2 LS s J3) ANAEIS AJWSICH S0l 2H2l )0 %2
Brd S2 Aol ==X =&F&t 20/ =0l HHISS E*XH&P_ FAD|I9 REHEXIS HEtst
MOE = UAEE KAl s 28 Z=20H
F42: 2007 108 20, £01Y: 20084 58 132 2 ME o+°='u SIMMANOS fIA&UAM AISE =
+ WAL hkshin@mail.ulsan.ac.kr,052-259-2696 =4 3o HIXIDIA AIE@NHE =2 stuel



248

< =
—=>" Ship Control
/

Computar

¥ _"L‘

<&
<

Dynamometer

MOERISl KVLCC1 &&0ll
o O 20 JHEE URE=F
IMO 2.52?’9; JIE0 Al &3

g2 «=doted, 1 Z2UE Solil HEE s

ANAES DSt ds=

K& A|AEIO| KU}

(5]
2 Mo, AHE, d22 sS0 M

ot01 LIEFLHRACH

Xroé*xAlé'Oil -IE EI—‘?’—OH HXE SESUAM
o

—P»  Command
Laptop ——> Feedback
< Wireless LAN
Card
Host PC

(Control Program)

v

’ Motion Control Card ‘

Servo Drive

’ Servo Motor(Encoder) ‘

v

’ Propeller & Rudder Operating ‘

Fig. 2 Control process

=
1
ol

> B

0ol
3

Host PC2l 2EZZ S MOGHH SICH
HE, SH2 EYote 2EL2)Hs Sl Host
PC IS0l &&E Motion Control Card0ll 2E=
HMEBHH Control Carde= A& S2H0IEE HE
O=M Z=Zzde ¥ B S=ER A2 2HE
TSAIZICHShin et al. 2004). O] T M2 ZE0
LHEE Encoder(RAIXIZEEINM 2 SEF2| <
XE IS A2 SC20I20 HIESE &e=z
N ZZ2EH RPS2H EFZ= HIUEICH Fig. 20ilA
MO =ME EUHELL

GIOIE H== HSODI0 et & It g
E SA0 &g =0 A Bli= Fig. 30t 201 2
a0 X" S22 NHOIZ20 M I0IEHE

Sot= A0ICH 2 ASFEN A2 28 A0
XS SEAHE L8] AZES =4, &3
S EHOll AEZots g ZUEES Otz /\lszi

Gyro Dynamometer
(Roll, Pitch, Yaw Angle) (Thrust, Torque)

!
I
;

’ Host PC ‘

Fig. 3 Data acquisition process

XK

(hl}

a2
r&“

4
Jon

sl ==& Xl 45 & W 3 & 2008 6



>
ra
o
i
e
0x

Host PC
(Motion Control Board)

Power Supply

’ Battery for Amp ‘

249

Dynamometer

’ Wireless LAN Card ‘

’ Inverter \

’ Servo Motor \

Fig. 4 Arrangement of hardware

HZoH0 2=2te] BWEE SollAl ASE SZAIZ!
L. == ds= DAQ Board% HXISA A=
by HELZ &

Ct. Xolzes Rollmg, Pitching,
Yawing 212 &6t ZEEH &E OIoIH S

AI(RS-232C772)S AFZ3I0 Host PCOI ZE
sSIC),

< dlile HIE=A QX =3 H¥XE 0188
SHH0ICE =& WH DEZNH Js EAS S0
cHMotion Capture  Unit)Jt 2N S2=

Active MarkerE ZIXIotH S20l= 28 4M2| 6At
RE 2SS HISSHCL XIFE AT 28 H9
AXE X, Y, Z THEZ LIEHHM, SAI0 Rolling,
Pitching, Yawing 2% HSECL AHISE GI0IH
E XS X M2 Z2Hs SolA EEH
E AR NE Y SHECL
NSSFAAL s MAE=E MR HiEc
(12V)2F AMPZ HHE2I(12V x 2JH) & =
20 12V =HE tiEcl=E &'?’TE nsg Het
AIl= CIHHE SollM 220vE &35
= &0l Host PC2| Power Supply, A2 Z2t0|
TOIZ0 MRS =36 12V Bieel & i
£ ME3I0 DC +12VE 3=0te AMPE &3
BHEI2l= Power Junk BoxE SoH 2212 AMPO|

MeIg BI8ICh

(LU y=]

Journal of SNAK, Vol. 45, No. 3, June 2008

om2 R0 KNREFALHS
6H/HE 2t z;* So| 3| LA
Fig. 4014 & + 2l

>Ez,4_um
Ko
my Mo on
) U
T =

5_2
=
O(U
l-_(')j
H2 yo
>
oa
l-_(')j
i}
Y
G
o yn
S
0x
tn
32

3.1 Mo &I

M &EXl= A Motion Control Card, Host
PC, N2 E=ci0l8, M2 2H=Z Fig. 52 Z0|
THEC

Host PC

Host PC= XS0 Zotd 2Iot ol A
ADLINKALS] &tHE  Mobile PC
SeriesE  AFEOIZLCL  CPU=

E—'|j§ ;Hlol’

GEME-5000

Pentium 4 1.4GHz, RAM2 512M, HDD= 40GB
0l 24, OE'”, 41, Digital Input/Output S
Ctesst Jls tXI2 QUCEH Windows XPE OS
2 M%aﬂ (ADUINK  TECHNOLOGY INC.
2004-a ).

Hast PC Positioning Board MR-J25-8

Fig. 5 Process of control unit



250

Motion Contol Card

Motion Contol Carde= Z2E2{ 2 EIo| A&
CZI0IEE SAI0 HEGI0 L=l Jbssh,
Host PC2 S80I Jis8  ADLINKALS
MPC-8372E AIEGIRICt 0] Card= SAI0 12
SN Mg = U0 Funtion LibraryJt
Windows DOLLIIYZ W2 MEZH U0
Window2t80lA 012 =+ QUCH SSCNet I
Protocal?l &1 Serial2 M2 Z2i012%2 Sl
£ oiB2 ZFY L HIEWe NMY0| 0I5ty
Noisedt 2ZtAGIHH B2 AZA0| =CHADLINK
TECHNOLOGY INC. 2004-Db).

NBE E2iole
MNE Eel0lE= Motion Control Card MPC-
83722t SEtEl= Mitsubishi MR-J2S-b type A
2 =el0IEZ RFHELRUCE MR-J2S-b type2 2l
& HHE2l 1900 LHEZIH [ AI—ZAICICH 2cH
2IXIE J|95k= Absolute typeL= M =J| Et
9| YXIE &tal SXIBHCHMITSUBISHI 2006-2).

e 2H
ME DE{= Mitsubishi HC-KFS05322 2H
138 & =26is 131,072 (Pulse/Rev)l &2
DI WEEN AHUSH MOIDF JHsEICH
il@ﬂ 2+A ED“E 0.053x10~ *kg'm?, HA=
£3 0.16Nm, ZH E3 0.48N
m, &= s:zIE =5 3,000rpmel 42 JIHEICH

20| M&GHHA Lot RAE2Z Qlol

EtOll 28t £330+ ZelHl == O|01| = N
21 Adk= Ef2s FEGH| o 2=l 1:102!
ABIIE MESIRL, TREH= 0 LMA|
JIH HE2 Z==dl 1:32 ZFSIIE A=oth
(MITSUBISHI 2006-b).

3.2 AE EX

HE =A= X012, =2, Amp, NIDAQ
Board2 FRAS=ICH

Aol =
MicroStrainAt2l At&4l 0|2 3IDM-GX1= &
HEEE JIE2Z Rolling, Pitching, Yawing 2

ot @ge 2oz &5, =1 I
42 E AFESICE Host PC2F 9pineZ ™
-232CE Sdlld HIOIHE MEY5tL,
ﬁlf%*?: PE =0 HollM 360° Jbsotd, A
N g<fle Gyros + 300°/sec, IIEEH + 5 g,
ANEH £+ 1.2 Gauss2 E&= JHEICH DLt

Accuracy= SEQl AMEHOIM + 0.5°, S&2l &
EHHIA £+ 2.0°0l12 Gyro bias stability=

0.7°/sec 0|22 AIEAl EFIt LMEIH 212
#H2Jt ICHMicroStrain 20086).

TAMAGAWA SEIKIAtS] &stAl TH0l2  FOG
UNIT2 CIXIE(RS-232) L= olgzgaloz
GIoIElel &30l Jbsollh RS-2322AlE Ol=ol
0, 2882=e 2= £180°, 2% +200°/s Ol
D HNEY 2xF 1%, SELX Rate 0.027°/s2 A
3DM-GX10il HlaH CIOIEf 2Xtel HAE tE &
2 4 ACHL U =& 0] 1.5kg2& 0.24kg!
3DM-GX10il HIgH RHREZ A0 [t S
Moz AI=ZSHCHTAMAGAWA SEIKI 1999).

s
T2ER{0| MEES A 2H A0/ £XIE
3HAIS] HSP-A30S XTZC| AIBHSIE 298
o

£ A= FAEY = 430N, E3 +O 5N'm
A ==Y E3E H=ole 2 H0ICH3H
2001). Et2b H&E Jeong Ho PreC|S|onM-|
Rudder Force Measuring System(JHR-30)2 2!

olE8? £45°, Fx £30N, Fy £30N, Mz +=1Nm
SN DM ZUERY 352 RSE = U
(Jeong Ho Precision 1999).

Amp

Amp= SSH0IM =&
SEAIFAOL otB=  Ci2 It ZR06t0
PROCOMMALS]  PCA-DSM200 D/C  Strain
Amplifier2M bridge voltageal2Jt WHEE U
o0 %1 2,0008070HK| AMSE =
S SZJIZA 8N AlEtE = 22 = 2S00
ZEEOZ 2 AIAHN AREREACHPROCOMM
2000).

XK

(hl}

20084 6

a2
r&“

4
Jon

sl =28 W 45 & M 3 =



MEH, Loy

i

DAQ Board

DAQ Board= NATIONAL INSTRUMENTSALS
NI USB-621xZ2A AMPOIA Li2E 229 &S
HEE DAQ Board2l 2 MME0 DEAIFID NI
USB-621xME AZEINHE SXIGIEZN W<
M LIRe ASE2 &2I5HH =8 += UCL
NIDAQ Board= &1 JMHSRM HI-Speed USB
InterfaceE MIB0t22 Host PC2} 2HctobH &
St0d IoIeHE &S 2H=CHNATIONAL
INSTRUMENTS 2006).

3.3 B2 Xl

B2 AXl= HHEel, oA, HOlE,
Power Supply, Power Junk BoxZ &EICt

BiE 2

Mo I HMLSZ BiECl= AZE0| A
SLACH =AY HiEH2lE NEEXIQ ES12-
1224 & 12v, SE 12AH0|2 AMPE &
tiElel=s ES7T-122A &Y 12V, EE 7TAHZA
S JHE AHZot DC £12vZ  ALZotc
(SEBANG 2006).

oIHH

Inverter= izzy powerAt2l HT-E-400-12 (DC
12VE)2Z ZAE0I0 &I MZEB2 W=FoldXl
X Jls, ACAA9| E2FH(Short) Al XD s
2 JHNLD AN BEH, AME Ech0I1E0 220vel
S oHyNoZ 235 Hizzy power 2006).

2

Elolg

10V ~ 30VE 8= Host PCOHl 220VE
Ot 24V HRO eHeEQl HMAS B30
Power SupplyE Aot L, Al MIZEH HOIE
1t Power Junk BoxZS 0l26t0 HIHS SH=sHAl
ZACH

0

3.4 2SS4 FX

SHSAZ 2ol AHEE SOTASl S4eidt
WLB5254USB+= USBZEEN| 2HHGH HZ
AUz 54Mbps & S X 2.4GHz Sk

9= X&otH 21X 24 UEAD &&Z= Ml

1l
o [z

)

!
> 4 1M

Journal of SNAK, Vol. 45, No. 3, June 2008

S8tCt Hot Swap JIsdt Plug & PlayE X
O AIAEIS] THAIZ DA Q0] 2HEAI0]
HSDT Information Technology 2006).

PHSAS G| {6t Host PCOl M2 =2

£ 4Xlotl R4 HHIE 2Motd =ES1t

O
s
o
o o

[ |H

L2 ECQF Bt HIOZAI0N et Ul JER Al

=202 LY HALES 50 =0
Mot ERl2 8FF 4 D, PSHXY IR
AIRE, DISAIRIS Z0D) 918t £J| RPS S CHY
Bt JIS2 THOIUCL OIS Sof =5 L 254
S8 F=o| WkE 4 USS LT

Motion Control Card0l W&E Function

LibraryE €A 012 = QU= Visual Basic 6.0

£ Sl Fig. 61t 20| GUIE ?&IGICH 2

A& L= MO IISSIEE AIE &=l 25

FO| DR A2, HASE Al 2| fIg =D

, =g 22 = U= U0IH =, A0IZ Er
o

ULH SH2HS 2U=EGH] /ol

LB
VFree Running Testtem : [ =] Tes i
BT/ STOP TIME Operating Status
Gyro Reset Start/ Stop
e mimem ||| © ALSTATUS ResoyY
P, o on| [or on |[orF on
SToR Time 0:00: 00
© Gyro comm sTATUS
Easped Time 000 @ o aanm
Tie Feset © osoms s jamogeon | ©
Measuring e Encader nput
Propeler [ Puogeller = Headin spovEe -
Regr | wes | o [ f
e Propeller F spese - shose 3 -
L e
Weasuing e Anslogue nput z
Propelier Propeller Propeller Propeller
TR [0 Torwel [T TR 2 Tomuen [F19
Fudder Fuder Fudder Fudder
S [ AL s Fresa [FE Feste [T
Bow Thust [E7S accl o w2 [ wcs T
Auddor Fudder
Farca btz L [T Farcanten [F 1 Gugea [T Gy [T

Fig. 6 GUI of control program



252

E

o m

=AC

SpeedFacter=

)OJ

= EE SHOIN M2

o AR2E F=2 2H0IEde
TS2AN et

OJIM Bl Axiss H(Et =

Strivel= AIESE,

EDIE

MaxVel=
2EEE, Tacc % Tdece=
ol TS+ HSIAID | DAL

2HE

ZIHEE

It HIWEIJI 0l =ciel RPSZ S0t &
g S0l A== Ooles
101l % T, HAE M2 MEEN =olig

HARICE ZZ2

TSAIF101 2lat

StASS DF
oT =22 T

Fig. 71t 20| LIEHLHRICE

0, Z28 = 1),
, Finvel2
j|.DI~5\_ }\|DFO|

&
£ =29 Hl, Pos= X2 HHel0ICh

aMNIIs

NEREE

S/

JHCH

Thrust control, Turning, Zig—Zag,
Manual Zig—-Zag TestOl{ CiS1

o = =
b 22 S4=

* tv_move(Axis, StrVel, MaxVel, Tacc) *
Welocity

E

Strvel

.

/

Mlas el

Accele

Tacc

ration

Jderk

]

-
-
Time

(a) Function to accelerate and keep a speed

* tv_change(Axis, SpeedFacter, Tacc) *

tv_move()

Velocity ‘/

I I Max\e

tv_change(0,1.5,1.0)

MaxWel* 1.3

Acceleratign

v

Jerk

L

Time

v

(b) Funtion to change a initial speed

g0l

F

2ms ZEEE URSFAAH O

* tv_stop(Axis, Tdec) *

tv_stop()
F 9
Welocity |
[ [
- P
1 >
L B T
Accelsratign | ]
I T
L
|
Jerk | |
) ] » Time
| |

(c) Funtion to decrease a speed until zero

* start_ta_move(Axis, Pos, StrVel,
MaxVel, FinVel, Tacc, Tdec) *

Welocity
E 3

Max™el |

i
Strvel ; Finvel

i ¥ .
Tacc ! Tided Time

Acceleration

-
Time

Jerk

(d) Function to move to a indicated location

Fig. 7 Properties of library function(ADLINK
TECHNOLOGY INC. 2004-b)

Thrust control Test= Z=J|0f A&& M= 2t
FHg & 2ANE 2> AEE %a& 10l
ch Etet M2 Z2EE HOSHCH |

= ZI|0l 83E Delay Timeltkl &&SH 0
EDF 25l= 222 20! 2EH0| H3lot0, El
= zU + ODPII 3|&™0| JHsSICH KHOIR9)
Yawing 222 HMIOTl= Zig-Zag Test= ER
Ml oK, A== 3—.‘ S WK XI&EE 2 QUCE Delay
Time OIF0 =JI0 &S A BN ERXCZ EP
It SIMGIH = B &= 20 S5 &

B EIACZ 3IEGID & B d== 20l E%
SH Al B ERICZ 3IFGHHAM KM ISEN
ol 50| Jt=olCh Manual Zig-Zage ER2

XK

(hl}

o

r&“
a4
Jo

sl ==& Xl 45 & W 3 & 2008 6



AlE

(il

FQL

2, Aoy
Ul JHOEK]

A
=
XE |IX =
A
T

N JISSH0 K012 901 QIS0 &
H FXIA AARCR HES L4

20l et =822 BE 3l8g £ UL B2
A0 280 2HEH H= 210 =0t =H
280 Yoz ZFE B2 A~ = U
Ct.

tt= 0ls0ll HEst Jog 250 NFEH 28
S| OIAl &30l Jtsaottt.

Fig. 82 = 28 Z239| M 2EE
me OIE'. _\_LEJ_EH }\lxl- I—| /\IX.”E ;E_,_
= HMIGk= Motion Control Card0il LHEE 210l
Sdiel &42 NIDAQ Boardtl %A HESH &
NIDAQmx Z2== ddoll =0 ERE MOt =
Z0| JI=ot=E otRiCt.

« Cantrol card setting
« NI-DAQmx setting
+RS-233¢( Gyro

ETl SETUP SETUP

Test
Condition

«Servo ON/OFF
« Gyra Reset
+Start / Stap

£25%

Function Library ( motion control card } ¢

i
NI-DAQmxmadule

Fig. 8 Control structure of developed
program

Journal of SNAK, Vol. 45, No. 3, June 2008

253

GUI load
TZ7880] GUIDE AldE™ TH0l=2] ErS
Z28ote Aot TZ2E e HEE SSHHQ A
& TexttdE S0 &<

clEdI0lE &==Jt &
otal, Olel HolE Z2EHS ISl It AlZh
NE 2H2 254l DAQ Boardel =J| gt &
ettt 20122l =+ 0|80t Cardel 1=
S NZFE2ZM =D1at & AIAEN SSot
clol=eicl g+E 0I8 Jisot=S= Host PCU|
&= AIASIIZ0l Eeltt. =) X0I=22| EfY
Ol Zolg/H ME=E 38,400bps, OIOIEH HIE
8bit, FXIBIE 1bitZ2 E&56t) RS-232C&AI2=2
AOIZ2et AE HI0IH S4&IS AIREHCH

SETUP

SETUPS Fig. 92t 201 Gyro Type, NIDAQ-
mx, Servo SETUPLZ LIHCH.

Gyro Type SETUPE =J| iz &FE
3DX-GX1(RS-232C&A) 1t Analogue TypeZ &
SEHEL BEAI0 (2t GyroType txtIH Ol HELIS
Z T2 OAl AlIEE XIEE ez A
&EICH NIDAme SETUPOIAE AFZ2E NIDAQ
boardel Y, 5IE ZUEA MY, = 2= O
ol =8 /é*@ga* 4= QUOM T2 0| Alsig|H
0l #FS YAZ2 MO ST Servo SETUPE =

2t 1

AE
Jl B2t 2 2S=F2| JOEE Al 280t

—

Choose between two type
Gyro type (3DX_GX1 or Analogue) ‘

Channel of NIDAQ board ‘

NIDAZ MK Max. / Min. voltage range ‘

wTCHmw

The nunber of data per ‘

Initial rudder angle ‘

SERVO Acceleration f Deceleration ‘

Retum to starting point ‘

Fig. 9 Setup



254

HE olEet Bt Mol & N2 =ctol22e &
t= clOlE2iel S5 ASSHCZMN EE
S DFAIRIC

0o pA 2
0z Mo Ry
bal

SN

Test Item

Test Item& Thrust control, Tuming, Zig—Zag,
Manual Zig-Zag TestO|0 2 =2 M=z CE
ez HOTH ot &
=20 X= a0t HoH&ICH

S0l S=E MK FAIEC

=)}
Cl

Test Condition

A& Condition2 HI=Z HIOIRNA &&=
SEUSAAE 016t Holldl 200 8SIAE
22 SHZ OO0IH ME IS S48 It
01801 Z3E O3 Test ltemliMd Z&E &
(O et 220 AlE &0l Y= d=HE0I
T RAok= A0 [etd 22 g0l
Ch.

J
4z 4> e &

$0 (2 €

Operation

AFE 202 = T30 AlsgD| f6ho
Servo ON/OFF, Gyro Reset, Start/Stop 22 All
JERI &H9) HEE =XE2Z JHEICH

Servo ON/OFFJF ON &2 ER0| &0 {AXI
SH=XIE ZAGtL X0IZ0AM HSE 22
0.01x 2tHez T2 Aoz EHAIIM, et

OlEe2iel &=+=E 0IZ5I 2t =2 A2 &t

on

: - Check rudder angle
Servo ON f OFF - Gyro data output
I - Servo Drive on

< =

- Measured Angle — O°

< =

[
Gryo Reset

- Begin to count the time

- Operating servo motor

- Data output

{Propeller RPS, Rudder angle,

Thrust, Toqure, Rudder force...)
- Write data on txt file

Start / Stop

Fig. 10 Procedure of operation

. NOIZ Reset

HH==
—L—UHT

L=
U
o =
N

4 30 o

of {4
2C
EfOl
==

T He

AOIZel =D| 22 0°2 &Z&FoIH
2t HIE A &g =
Start/Stop0l ON EH ZAIIS
MOt 1= 2HEez IIRE 1 2
HUHIA HFE OIOIHE 0.01=

=5t X 2HAHOZ TIREP RPSet Ef
= aAIZteg2 =S DAQmMx SETUPOIA
SH8E 22 DAQ BoardE MGt Test
Condition0lA Mol SIAE TN SHH0| &=
= HIOIEE2 M Sk 012 SAIN =] EF
UOZ JIMGIHA 24219 AIEE=0 == 2

SHE FSAIRICH

on e H1oogr Mo
9 morx

1o 1r

2!
2t

nJ
N
|0

o2
[0 o F
.
J

r

T 1Y H

0

Common Function
Fig. 70lA 20= 2i0|Eelel &4=9 B£E=
Eqa.(1)1t 2001 H2|GHRACH

+ Axis = O(Rudder) or 1(Propeller)

» StrVel = 0, FinVel = 0

+ MaxVel = (131072 * gear_ratio) * rps

* SpeedFactor = Orig_Vel / Init_Vel

* Pos = (131072 * gear_ratio) * (rudder_2t / 360)
* acc = acceleration time,

» dec = deceleration time (1

where, Orig_Vel = (131072 * gear_ratio) * Orig_rps
Init_Vel = (131072 * gear_ratio) * Init_rps
rps : RPS according to AI& condition
acceleration/deceleration time
: Inputted value in M2 SETUP

Ea.(NOIA HolE g2 Sdll Fig. 112 Z2E
dl, Fig. 12= Et2l MO 212I5= 2=

Thrust control

Thrust control A& 4&&E Control Start
TimeDtXl Al& D282 RPSE RSE & 2
S MO 1010 A== 201 |SE 20l SO 2
22 EDF SINGHA =0 B A2

Z
ol

J

sl ==& Xl 45 & W 3 & 2008 6

ro

ENal

o



MEH, Loy

i

‘Rudder gain * YIHH &4 2V0o2 s G O=2
ZJ|0l Rudder gaing A&&H et d=22
g0 MOECH SAI0 &8s Ho Z=D(0}
Ct 2 =0l LXIAIPIDI KAl ‘== gain *
(FESH - 8N HASZHOXeE F=)'e ot
cl0IEZ clolEdel &0 USZHA RPSIt
HEICH

m

Turning

Hgl AIEE2 =10l 83E RPSzE 2EH 0 ¢
2=l Delay TimeOl XILIH EP} &=l Ef2tO=2
Ch.

r

tol
r
o

Zig—Zag

NN AlEe =I10 48 RPSZ &MEs
Ctot Delay TimeOl AILIH H Bl E2e=z 3
ot Mol Etel &0 22U H Hm &A=
oM A= D0 JsE MOIZ9 M= 2t 2

QIAIE Hlwstd 2 Y S 8l B2

=

no J¥ A

Initrps
init_time
Orig RPS

Orig rps

\/

Working according to
eadh test itern

Fig. 11 Flowchart for control of propeller

Journal of SNAK, Vol. 45, No. 3, June 2008

255

Start ta move() € initial angle

J

Working according to
each testitemn

‘ Start ta move() € origin ‘

Fig. 12 Flowchart for control of propeller

2 WG ECh F PR BT SUs LA

Z M=

Manual Zig—-Zag

Manual Zig-Zag AM&E Test Condition2 &
20l 2220 SAI0 B2 HAE = U= A
&0l LIEHLID =28 AlSIA|l =0 &3
RPSZ RSECH A=A MO 8= et
£ (EHs [M0ICH EPDF SIEBIHI =ICH

Jog mode

Jog R2E0F HEEH J18=0 YES|0ICt 1

Sl 2 2o Tet LWEE et

018242l &+ &JSEICL Olol SEH AF= Xt
= RPS= 3, =0H B2 30°

2 Mgt =uetH Jog 2=t oAM=

51 IreFAE

Fig. 132 221(30 m x 20 m)2! ==0IA 2m=
2EHO M3l XNIOMO AXES BEHELL S0
X2 10/100IM JtE &2 AIF0l 272
Z Table 11 22 NE2 2SS 0IZoIRULCL



256

10
L -~ Tuming
Lo o Zigzag 10M10
= Zigzag 20/20
5
E L
%0— m-e—.q—_?-e.ng_p\nu QDUQ
g L FEL Y “F%cgecae”®
L r 0 T L
L 4 ,F T
5= Mo
-10 Lo by v b b b b
5 10 15 20 25 30

Length (m)

Fig. 13 Trajectory of a maneuvering test using
2m—class model ship

Table 1 Principal dimensions of KVLCC1
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