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Abstract

This paper describes on the system and method for automatically tracking and real—time
monitoring the position of target ships relative to the own ship using a PC based radar system
that displays radar images and electronic charts together on a single PC screen. This system
includes a simulator for generating the GGA and VTG information of target ships and a simulator
for generating the TTM and OSD outputs from a ARPA radar and then host computer accepts
NMEAO183 sentences on the maneuvering information of target ships from these simulators.

The results obtained are summarized as follows ;

1. The system developed this study can be used as a range finder for measuring the distance
between two ships and as a device for providing the maneuvering information such as
distance and bearing to target ships from own ship on ECS screen.

2. From the result of position tracking for a selected target ship tracked with an update rate of
5 seconds using the a—p tracker, we concluded that the smoothing effect by the a—B tracker
was very effective and stable except in the time interval until about one minute after the
target is detected.

3. From the fact that the real—time maneuvering information of tracked ship targets via a local
area network (LAN) from a host computer installed a radar target extractor was successfully
transferred to various monitoring computers of ship, we concluded that this system can be
used as a sub—monitoring system of ARPA radar.
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Fig. 1. An example of TTM output generated by ARPA simulator.
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Fig. 2. Measurement of distance between two ships on the radar image superimposed on the

ENC.

Ho o

1. & AHel9 A 2UEHE

B GTOIAE WA A3 AAEIE Bl
4]} m Bel A4 RRE Rkl 243t
£ A AUAE AAHESH dloln el A
dsr) AR N2A QAT S o] Aue
W) VAN of o] YoluE Al 7HAdl o
S NS, EF hPAgelgel Uoir Bl (ofgt
M eurde] XS WAeIN AAze R 97 1
B AR AwA S

HA] Bpe) SIERE GPS #47]20E %2
= GGA, GLL, VTG 2] NMEAO183 protocol&
A BAE olgdled S48 F A, of7]ae
AA B YA B O] EE o] §ste] Aol n KA

e AAgeE Qe

WRIAIFIHA] RS232C

=
interface- Eal 42418}, o] F Aukrlole] A
2o} B E ATk
Fig. 2& AR} smsddl #elr] 948 FH 2

elol A Aoz RE el (slave ship) 7129 g
oF WIS 2hE3le] 113 Axfelnh aRellM 2FAd
o 9% 34°46 .7411\ AT 126°20 ' 340E¢] ]
HollA H=ZE 217°, £8 12.6 knot2M FFZQ 4
giojo}l g, RSZSZC interface® £ F£4% g
He] SEAHE 9% 34°45 ' 106N, AE 126°19
"7T40E9] - A A= 300°, &2 10 knot X
Pz b, o) F Mulalels) Ao} wWele &
AX= 196.8°, 1.7 vldde & 4= glck

g, Fig. 3& glojr] gldAde] RS232C inter—
face® Fal p2lE o] 9xE SN £ A

A3} R Alole] Az} elE BEstel AN 3



ot A

&

Folth. 8o AAe % 34°46 ' .355N, AE
126°19 ' 962E9] AHNA RZE 217°, &8 12.8
knot 24 7R Aejolck. BE, BAY 573
He 9% 34°45 " 747N, A% 126°20 ' .056E9]
Aol A W 300°, £ 6 knot 24 FF2 ),
o} % MuAlols] A7} Wele FAAE 1737
0.616 v}t

olskgo] ES) GPS AAARE T4 YL 5
S A% 4 glo®, B ATl A8 A3k AT
BUHY A2g Ba) dAsiEY golr) sheie]
A AREA T A Ald] 1A A0 AR
% ZUEPE 5 Qo] FF 1 B8] 7)) Hrk

2. EMiEmol 35 9 BUjEY
2 Aol AgF dlolElsl B9, ehtel B
£ 24 pmosA JElbh eSSk o &
25 AZre 25 secolx, AY Bl dole 2
1 3v}el, sk} 41 BAEL 0,15 s olgich

ejo.
=

S ARA Y -

in)

>~
-

go|tolA Z8EE video ABE dolEe <k
aelste] <tElurt 2 31 E sfuict i 4 53}
537 W&} #olrle] video signale 5 sec 7FEo
2 720x512 pixel o] g} 3He] 94t wlolE7} M=
H9 A3} dok

Fig. 49 (W~ e 53 AITsG 34°45 ",
807N, 126°17 ' .393E A|FellA A= 231.4°, &9
11.4 knot 24 &5 Koz rE e 211.7°
7g] 1.02vdel EAjshs BHdS "AR §, o) A
ghe FAsa e %S ek dlold shdelrk
I (A~ 77 e Ao Bxg
F Bl WaaEE o 30 see 7402 2y
B Aol o)z Y Fs] e} A
. %2, CPA, TCPA 5o ARE 348 1), A
Az W}, doly heading marke] W] 83, A
Aol %2, Zigke] A9lo s) A Gl 9
7t s WsletAl HE b, 8 dFMe o
9 9 WgkE &3k (smoothing) g3t g
2l B 9A] B LFHRE AAC R HUH
atsic.

Fig. 3. Measurement of distance between two ships with radar image monitoring.
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Fig. 4. A series of continuous tracking images of a ship's target detected by radar with time
intervals of 30 second. The circle indicates the tracked ship target.
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Fig. 6. A radar image superimposed with four tracking targets generated by ARPA simulator.
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