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Summary

We have studied the efficient operation of the radar and the
appropriateness of the installation location, when constructing the VTS
system.

As the Civil-Military Complex Harbour(Kangjeong port) is completed in
2016, we set the control area within 10 nautical miles centering on
Kangjeong Port, and found out and removed the operational radar blind
area of VTS system, to provide safe navigation information for vessels
that navigating this area.

Assuming that two international cruise ships entering at the same
time, we performed the radar simulation and compared the images by
considering the three sites of Kangjeong Port, Miaksan and Seoguipo
Port.

Simulation results for a single radar installed at Kangjung Port indicate
that the blind area was largely affected by two large cruise ships and
the surrounding islands.

The blind area due to Kogunsan was considerably large when installed
in Miaksan and the blind area due to the influences of Beomseom,
Moonseom and Seopseom was also negligibly large.

[t seems that additional radar installation is necessary as a
complementary solution to solve this blind area.

Therefore, when two radars were installed at Miaksan and Kangjeong
Port, the residual blind area due to the Seopseom was 0.25 km?, and it
was at 0.1~0.33 nautical miles in the southeast direction from Seopseom.

In addition, the remaining blind area with two cruise ships mutually

influenced was 0.18 km? which did not occur when the cruise ship was

only one.
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Table 1 Setting for radar simulations

Items Miaksan(MAS) Kangjeong(KJ) Port | Seoguipo(SGP) Port

Peak Power 25 kW 25 kW 25 kW
Antenna gain(Tx/Rx) 37 dBi 37 dBi 37 dBi
Losses(Tx/Rx) 1.5105 dB 4.5315 dB 4.5315 dB
Antenna Height 523(518+5) m 40(8+32) m 40(3+37) m
Frequency 9,375 MHz 9,375 MHz 9,375 MHz

SP 0.05~0.12 s 0.05~0.12 s 0.05~0.12 ps
Pulse Width

LP 0.3~0.6 us 0.3~0.6 us 0.3~0.6 us

SP 800~8,000 Hz 800~8,000 Hz 800~8,000 Hz
R LP 400~2,200 Hz 400~2,200 Hz 400~2,200 Hz
Noise 3 dB 3 dB 3 dB
Detection PD 90% < 90% < 90% <
RCS 10 m’ 10 m’ 10 m’
Pulse Rep Fq. 4,000 Hz 4,000 Hz 2,000 Hz(LP)
Clutter(Cruise ship) L34OmXV\2/40m><H40m 340mxW40mxH40m  340mxW40mxH40m

ea 2ea 2ea

Lat.
Position
Long

33° 17" 59.66"N

126° 33' 16.32"E

33° 13' 44.51"N

126° 28' 44.73"E

33° 14' 14.34"N

126° 34' 07.76"E
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Fig. 2 A scene in which two 150,000-ton cruise

ships(Clutter) entered port.
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Table 2 Control areas when radar antenna is installed on

Kangjeong port.

Item Objects ‘ Areas | Remarks
10NM
Kangjeong Kangjeong 557 kn (Blind areas
Included)
Blind area 1  Cruise Ship(1) 38.2 kn
Blind area 2  Cruise Ship(2)  35.9 kni
Blind area 3 Beomseom 16.4 kni Fr%rrzhthe left
Blind area 4 Moonseom 5.29 kn © (Fig, rél)ap
Blind area 5 Seopseom 3.50 kni
Blind area 6 Seaseom 1.13 kni
Sum of ,
blind areas 100.42 km
Total 2 Blind areas
blind areas 456 Im rfot Included)

Table 2|4 % 557 ke TWAAZA FoH maF=Au(1), AF=A1H(2),
A, A, A oo r At S99 A7+ 22 38.2 ki, 35.9 ki,

16.4 ki, 5.29 kif, 3.50 kif, 1.13 knf=, @A 100.42 krZ YEFRLTE
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MAS R/S Legend
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Fig. 4 Radar Simulation Result when Radar Antenna is

installed in Miaksan
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Table 3°14 F 896 kil #AWZA FolA a4, ZAF=4d8H(1), 25724
1(2), WA, T4, AAY gdFor st S99 AVl= 4 9.52 ki,

0.32 kif, 0.28 kif, 0.54 ki, 0.37 kif, 0.76 ko=, @A 11.79 krZ YeEFSTH

Table 3 Control areas when radar antenna is installed on

Miaksan.
Item Objects Areas | Remarks
15NM
Miaksan Miaksan 896 kni (Blind areas
Included)
Blind area 1 Koguensan 9.52 ki
Blind area 2  Cruise Ship(1)  0.32 kni
Blind area 3  Cruise Ship2) 028 ki ~ From the left
. : of the map
Blind area 4 Beomseom 0.54 km (Fig. 4)
Blind area 5 Moonseom 0.37 ki
Blind area 6 Seopseom 0.76 ki
Sum of ,
blind areas 11.79 km
Total 3 (Blind areas
blind areas 884 i not Included)
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Table 4 Control areas when radar antenna is installed on

Seoguipo port.

Item Objects ‘ Areas | Remarks
15NM
Seoguipo Seoguipo 1,196 km (Blind areas
Included)
Blind area 1  Cruise Ship(1)  11.6 kn
Blind area 2  Cruise Ship(2) 5.1 kni
Blind area 3 Beomseom 25.7 kit Frc%rnhthe left
Blind area 4 Moonseom 75.9 kn © (Ftig_ ng)ap
Blind area 5 Seopseom 44.0 kn
Blind area 6 Jeajigi-oreum  29.7 ki
Sum of ;
blind areas 192 km
Total 2 Blind areas
blind areas 1,004 km rfot Included)
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Table 5 The blind areas appeared by objects on master radar and the results of the blind areas resolved by signal synthesis with

slave radar.

Sional Objects to create the blind areas(km’) Total
s ?hesis Items blind areas
yn Koguensan | Cruise Ship(1) | Cruise Ship(2) | Beomseom | Moonseom | Seopseom (km*)
Blind area of
Master radar(A) 9.52 0.32 0.28 0.54 0.37 0.76 11.79
MAS + Resolution of the
KJ Port blind areas(B) 9.52 0.27 0.10 0.50 0.32 0.51 11.22
Remaining
blind area 0.00 0.05 0.18 0.04 0.05 0.25 0.57
(C=A-B)
Blind area of
Master radar(A) 9.52 0.32 0.28 0.54 0.37 0.76 11.79
MAS + Resolution of the
SGP Port blind arcas(B) 6.00 0.10 0.26 0.44 0.00 0.63 7.43
Remaining
blind area 3.52 0.22 0.02 0.10 0.37 0.13 4.36
(C=A-B)
Blind area of
Master radar(A) 38.20 35.90 16.40 5.29 3.50 99.29
KJ Port + Resolution of the
SGP Port blind areas(B) 21.77 30.97 15.41 2.79 3.35 74.29
Remaining
blind area 16.43 4.93 0.99 2.50 0.15 25.00
(C=A-B)
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Fig. 11 The Resolution rates of blind areas by signal synthesis of slave radar site

and master radar site and remaining blind areas.
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