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A Study on the Development of the Marine Traffic

Analysis System Based on RADAR and ENC

by Jung, min

Department of Maritime Transportation Science Engineering
The Graduate School of Korea Maritime University

Busan, Korea

Abstract

Maritime transportation engineering 1S a technical field that observes the
flow of vessels’ traffic in accurate and describes the feature of ship’s
movement statistically or analytically, then contributes to the improvement

of traffic flow and the safety of traffic.

The flow of marine traffic can be controlled by carrying out assessment
and analysis of vessels’ traffic. It can realize the safety of marine traffic
by accurate research and analysis of vessel’s traffic, understanding its
flow and analysis data of vessel traffic. Moreover, it will be keeping safe
and efficient ship’s route, design of harbour and improvement of facilities

for harbour.
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In chapter 2 shows a method of assessment and analysis of marine
traffic at present. It has many problems, wastes lots of human effort,
cost and also it is not so good accuracy and reliance. Therefore it needs

the automatic system to solve the problems.

The analysis system of marine traffic was developed based on RADAR

and ENC on this study

In chapter 3, showed development of the marine traffic analysis system
and described H/W and S/W of the system. In case of the traffic
assessment, the system connected with RADAR saves accurate
information of vessel traffic and makes database. Carrying out analysis of

vessel traffic can display the result of traffic analysis promptly.

In chapter 4, actual assessment and analysis of marine traffic were
carried out by the developed system and were shown the process and the

result report.

The developed system can reduce human work and cost, cuts down
spending of time in analysis. It takes more accurate result before than,
because the analysis work is operated by computer. Eventually, the
marine traffic analysis system contributes to safety of marine traffic
through the design of marine traffic route, harbour facilities and

improvement of vessels’ traffic flow.
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070%0—22%0 149 44 63 4 297
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ZqueaE | | xaaziE

SN, 2HER
DISPLAY

EA B FA

<I¥ 3-1> AHBAFTF T4 A2H 7=

3.1.2 H/W 4

A FEHF B A)2"le GPS, Heading Sensor, ARPA #lo|t] ¢} 757 H
2 FAEo] Atk GPSv ZAMA AL AAAFEE ot FAo ot

5 # %3t} Heading Sensort d#olgel AFwe] 2ss A5

> &

H
gdojtl et AL £4 A= AolEr dAZeRaL, FA ol #Heold e ARPA 4l

5% A%% & Q=S Ak dold oA ARPAA €@ 2AGY M
Aol AgHw FA ZATZY uel 1 Aol EAHES T4 o

k. =, ARPA 239 92 ARE o] §sto] A &4 A Ao Aduts A

stol T3 FAlol, FA= AdrE dolH =2 d4stol AAAH
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3.1.2.1 GPS

GPS(Global Positioning System)2 d#eojto] dAA A A9 ¢
=3

rok

dro} SEARE AdFsto] ARPAVI T & & & ==

GPS9 A2 th&3 2

Model : FURUNO GP37
Receive Frequency L1 (1575.42 MHz)
Geodetic Systems WGS-84 (and others)

3.1.2.2 Heading Sensor

#doltie] ARPA 7|5 S 7k58l2= al7] 9a)A] Hure] Meywak 71451 o

k)
doldol] A4 E HAEst= FHlo]th. Heading Sensore] a2 Q1 AL

ly

g 2.
Model : FURUNO PG1000

Accuracy +5°rms
Compensation Automatic compensation for deviation and heeling error

Freedom of tilt +5°

<29 3-2> A|&" H/W 74 A2
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Angular velocity 60°/s max.
Output rate 40 Hz (25 ms)

3.1.23 d#old

D #lole o] Al

2
=
Lo
oot
X
ol
f
fo
b
k1
ol
fz
Ll
2
o
ol

F71 Al Abgs= Ao

)
N
>
e

>

FA o dAsto] olg ARES AFTH FAAA A2 v 2

Model : FURUNO 1832
ANTENA RADIATOR
Type : 55-cm hybrid array
Rotation Speed : 24 rpm typical
Wind Load Relative : wind 100 knots
Beamwidth Hor: 3.9°
Vert: 20° typical
RF TRANSCEIVER
Frequency 9410 + 30 MHz (X-band)
Pulse length & PRF
0.08 1s/2100 Hz (0.125, 0.25, 0.5, 0.75, 1, 1.5% nm)
0.3 1s/1200 Hz (1.5%, 2, 3* nm)
0.8 us/600 Hz (3%, 4, 6, 8, 12, 24, 16, 36 nm)
#* Pulselength & PRF for 1.5 and 3 nm ranges can be selected
in menu
Peak Output Power 4 kW nominal
Mixer and Local Oscillator Microwave Integrated Circuit
IF 60 MHz
Bandwidth: 25 MHz (0.08/0.3 gs), 3 MHz (0.8 us)
Noise Figure 9 dB nominal
DISPLAY UNIT
Type
10-inch, green phosphor CRT (8-level quantization)
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481 (H) x 640 (V) dots
Display Modes
Head-up, Course—up, North-up, True Motion

2) NMEA 413 w2

dolt] ARPAS HAFHE A ZA3se] NMEA(National Marine Electronics

Association) 8 2 0.2 Z$ %= ARPAARE WS $ &5 %t NMEA
galolgk vl g AA T2l FHINA A AT FPHoRA FZ G

o] &A=z 2 ArdA EAlskes Ao HiFd ARE Fa Utk

dole] ARPA WAlZF EH NMEA 322 A% 7} 7%=t Sentenced]

Feigal $A7F Bom 1 PAFL A FAH WEF A Aswe] ALE

El

Y& Tracked Target message(TTM)Al & 9] A2 thS <19 3-3>3 2

.

$——TTM,xx,X.X,X.X,a,X.X,X.X,8,X.X,X.X,8,C—C,a,axhh< CR><LF>

Reference target=R,
null otherwise
Target status

User data(eg. Target name)
Time to CPA, min.,”-"increasing
‘—Distance of closest—point—of approach
Target course, degrees true/relative, T/R
—Target speed
Bearing from own ship, degrees true/relative, T/R
—Target distance, from own ship
~Target number, 00 to 99

<I¥d 3-3> NMEA ¥4 @& #o|H Target A& HE
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