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Detection, Identification and Surveillance System
Development of Illegal Fishing Vessels
in Inshore Fishing Ground
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Department of Marine Production System Engineering, Pukyong National University,
Busan 608-737, Korea
'Marine Electronics Corporation, Busan 616-113, Korea

A real-time surveillance system of the inshore fishing ground was constructed to identify and detect discrete
targets, such as illegal fishing vessels. This paper describes measurements made with a combination of
sensors, such as radar, CCTV camera, and GPS receivers, for monitoring the fishing activity of small
vessels within the fishing limit zones of the inshore waters. The CCTV camera system was used to confirm
detection and to classify the type of target. The location of legal vessels distributed in coastal waters was
acquired from each GPS system of ships connected to commercial satellite communication network. The
surveillance system was networked via LAN to one host PC with the use of electronic navigational charts
(ENC) and a radar link. Radar Target Extractor (RTX) for radar signal processing can be remotely accessed
and controlled on existing PC via the internet, from anywhere, at any time. Results are presented that
demonstrate the effectiveness of the newly constructed fisheries monitoring system for conducting continuous
surveillance of illegal fishing vessels in the inshore fishing ground. The identification of illegal fishing
vessels was achieved by comparing radar positions of illegal fishing vessels exceeding the warning limits
in the surveillance area with GPS position reports transmitted from legal fishing vessels, and the illegal
fishing vessels were marked with red symbols on the ENC screen of a PC. The methods to track the
activities of all vessels intruding or leaving the fishing limit zones also were discussed.
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Fig. 1. A real-time fishing surveillance system that consists
of three sub-systems of PC-based radar system, GPS receiver
system connected to commercial satellite communication
network, and CCTV video monitoring system. PC-based radar
system is networked via the Ethernet Local Area Network
(LAN) running the TCP/IP protocol to one host PC and can
be remotely accessed and controlled.
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truct DATA4SENDING{
double Latitude;
double Longitude;
float COG;

/I in degrees

/I in degrees

il course over ground, degrees
float SOG; / speed over ground, knots
unsigned short int ID; /# ship's ID

unsigned char Second; // 0 - 59, time

unsigned char Minute; /# 0 - 59, time

unsigned ¢har Hour; /10 - 23, time

unsigned char Day; /I day of month, from 1, date
unsigned char Month; # 1-12, date

unsigned char Year; /I current year minus 2000, date};

Fig. 2. Data format of GPS information receiving in the host
PC via commercial satellite communication network.
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Fig. 3. An example of radar images and target tracking informations in the Uraga Suido, JAPAN, generated by radar sumulator.
(A), Result acquired directly at PC-based radar system. (B), Result acquired at the host PC controlling remotely the PC-based

radar system.



B 2 ofde &4, AE % AA A 2F AR 341

Sk Frite

LHTC

35°07.998 1
129°06.449 f

OIFEF
0.000 nm
00:00:00

Fishing tracks
of Danish seine
vessels

sebrn
NI

dup Pt ph

8

Fig. 4. (A), Fishing tracks of large size Danish seine vessels recorded in the coastal waters of Jeju Island, Korea. (B),
Fishing tracks of drift gill net vessels recorded in the coastal waters of Ulsan, Korea.



342 ol T4} - %) 4]

£ Fig. 48} gt}

Fig. 4 (A)= 2003950l AFE FH G 2FL 33
o] Qo] YA o d e 2 RE 4-3]H ENC s
5o vepd AAF 29 34 HolEE EUE XA
3l B 2 FAHAERE AAGsa, o] Algg oM
d =g AT AAR FUY ¥ 54 oF 100
m 499 ENC 394 2ojF oz vepd Aifolt, o]
2 FHoZREH & F U vk} Zo| 7 9jFo] 7] A
A ojdo] EAHAYY oJETTHANN ZY3t= FH &
AN Z A, 1 FH 9 Fogo] tdololz =S Ve
o2 g3 Mube] ool 71 dAAR o HdES ol3A
2188 4= Qo) T3 Fig 4 B AAEE AHE F 8EF9
FAbrol Aol 2ls) 2003 1123 (290 &R QA
24 Aot o] FHoZRE APode] Hf-dle =Y
gzlo] Adge] s JepnE F3l ojie GA 28
4 ATk o9} o] Agtol AN PR BHzYPel 4
HES Ay oz FH50, 29 stz iy 2o
Aol JFAEl Ttegs ¥ ¢ YA

9, npEold R FEFolge Beele oAFeAd
A Fol W3y} 7T & |, vheolde Hia4l
SmoHFBHEE-BAEE 2 AFE A9dE Tm o),
E3 HEdAolde Agde Hd44 5mEE 10m o)

BN o

R

A= ZAEE 9 AFEY Z9E Tm HE 15m o)
2 AR e e AT B 7oA ENCo) U

2349 A4 AFEZA AT 2 Aol A
SR Qe A4F g AATHE Uehie o E8o]

Aol &AE GPS 712 5E ZAlHE ZERFAAM A
uke] D7} HAAEAEE B3 A=, of DY) HolE Ho]
2o A e A9, A%, AAFT F AspHs e} GpsE
HE $EHE HRAR Fo] ENC 3hadel FAld TAEE
o), 2 2F 23y JddE Fig 59 2o

Fig. 594 ENC 3}9 9] 5o Yehgs S 47ty
AEL 9984 %E B3 host PCol|l 41" 21X 9] 914
ol31, o} & ojMddle AWHI I} numbering® o] 3} ol &
AE 5T fFsh= Ao Agel i EE BHE7F ENC
9] shgho] dlolE2x HAIETE 3L ENC 39 ve}
@ AF Y circle2 #Holtl o] SAHAZN, 1 YRl Y=
=@ae] A1ZHy 48] ol o) FHE T ' FHE
olth. o] B9 T AFHRE Aoz FHAA
A8 = YL 3Fck B AfoA= GPS 417604
95T XA R} Mute] 21da (ID) 58 AE94 54l
We B 49 AT Mgslar, o] FRE ol Auke]
ARE ENC/oll FAIBE 328 A gFo2n Aol

Fig. 5. A list of GPS information received in the host PC via commercial satellite communication network and targets
tracked by PC-based radar system. Black triangular symbols is vessels identified by GPS information and yellow rectangular
symbols in a circle is vessels identified by radar.
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Fig. 7. Identification of radar targets with the image information of CCTV camera in the Suyeong Man of Busan, Korea.
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