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A Basic Study for the Development
of the ARPA Radar Simulator
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Abstract

Through the rapid development in personal computer technology, 1t has
recently become possible 1o make a radar simulator based on the PC. Although
cuch o technology has already been developed in the advanced countries like
Japan, UN. and TSN our country has not been able to make  such o
simulator so far. In addition, revised STCW convention reguires the maritime
raining  institution to be equipped - with the ARPA  simulator satisfving  the
performance stumdard specified 1 the convention.

I this thesis therelore, an atlempl was made Lo develope the software of the
ARPA radar simulation svstem using Visual Basie 10, with which we can
finally make a Mockup stvle ARPA radar simulator. The svstem developed
through the rescarch has been found to run successfully on the desk top
personal computer(HshoPe .

A Mockup stvle ARPA radar simulator will be able to be made by simply
mstalling this software on the PC which will be placed mside a ARPA radar

Mockup, and this 1s one of the future research subjects.
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Fig. 2-1 Context Diagram
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Fig. 2-2 Relationship Between Axes fixed in the Earth
and Axes fixed in the Moving Ship

Ship Type :Tanker20k [niSpd : 149 kis
Rudder : 35 Deg FinSpd : 6.85kts
JWind : 0 Deg 0 Kis Cunent:0 Deg 0 Kis

Fig 2-3 Ship’s Turning Circle of Mathematical Model 1
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180" < total_course < 270 ° 4% m-=tan(270° - total_course)

210" < total_course < 360° T m = -tan(total_course - 270 (2.2)

mxX -y -mxt+yt=0 (2.3)
- =t ya _ V(P + v~ CPA®

CPA V omi+ (=12 TCPA= Total _speed @4
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Fig. 2-5 Vector Diagram of the Own Ship, Target & Trial Function
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Txt = Txo + tspeed - sin(t 6) -t

Tyt = Tyo + tspeed * cos(t 6) - t (2.5)
Txl = Txo + (-speed - sin( 6) ) + tspeed - sin(t ) - t

Tyl = yro + (-speed - cos( 6) ) + tspeed - cos(t ) - t (2.6)
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TxI" = Txo + (-speed - sin( §) ) + tspeed - sin(t 6) ¢

Tyl = Tyvo + (- speed - cos( 6)) + tspeed - cos(t 6) - f (210

t

Trx = Txo + Cspoed - sinltial_course)) + tspeed - <in(t 6) - (4 - t7) ~ T’

Trov - Tvo « Cspeed - costtdal course)) + tspeed - cos(t 6) (L~ 1) - Tyl (2.8)
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Vool el A Al ke ARPAC Radarsh o) TN(True Motion), RM(Relative
Maotiond, Head Up Moton®] Nro 710 & 7F4 50 giu)

Ok 1

251 TM Mode 7]
TND vl St ard wfe] il Mg Wrllodvekel Ao 4o

SR el adul el Al ale) ao] o) SRS (xo, vol MRS (6
VRS AL g sivto) o Cle @ el s vvel Shul SESEAIE $]e] Moo

1

A ot S el L G glom) by Hube] e g al

Mol =l ST (Tao, Tvo), 4=vle (tspeed), WLt (0 o)eh @b W kel A7) v
O AR A (20 re) sEeE 4 9io)

XU = Xo + xv-cost 6} + vv e sin 6)
vi = vo + yvesint 6) - vy - cosl 6) (2.9
Txt = Txo + tspeed - sinlt 6)

Tyt Tvo + tspeed - cos(t 6) (2.10)
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Txl = Txo + tspeed - sin(t 6) - (xv - cos( 6) + yv - sin( 6))

Tyl = Tyo + tspeed - cos(t ) - (-xv - sin( 6) + yv - sin( 6)) (211
Lxl; = Lxlp - ( xv-cos( 6) + yv-sin(6))
Lyl; = Lylo - (-xv - sin( 6) + yv - sin( 6) ) (2.12)

25.3 Head Up Motion 715

Head Up Motion 3&3 RM 3¢ 2ol H & =gy, =¥ 39 $x<E RM
wo guy gg BAe A5 A olFdrte Motk wWAA FA, 4
qol AEFe e e EF AFZG (H)HF JA olEAA T3k A
213)3 A (2.14)= 7tz A duts §29) HFEFHE deEhia Aok

Txt_hup Txt ) cos@ sind )
Tyt_hup Tyt sinf — cos@
Txt_hup = Txt - cos( §) + Tyt - sin( 6)
Tyt_hup = Tyt - sin( ) - Tyt - cos( 6) (2.13)
Lx _hup Lxl, cos@ sind
Ly_hup Lyl sind — cosé@

Lx_hup = Lxl; - cos( 6) + Lxl - sin( 6)
Ly_hup = Lyl - sin( 6) - Lyh - cos( 6) (2.14)
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