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Surveillance System for Fishery Safety
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SUMMARY
(FELFE)

I. Title
Development of the Group Digital Surveillance System for Fishery Safety
and Security

II. Purpose and Need for Research and Development

W Purpose

Purse an property protection and income stability for fisheries by
developing the GDSS-F25( group digital surveillance system for fishery
safety and security) that supervise several fishery farm which is located in
wide sea area by single system and transmit thief act on the fishery

farm to related organization by wire and radio communication.

™ Needs
<Society and Culture Side>

O According to the National marine police, 18 times theft at the fishery
farm were occurred from 2001 to 2002. An abalone, sea squirt and other
expensiveness fishery were main object and the inclosing net for
cultivating fish was cut and dragged by fishing boat. Therefore
surveillance system to protect theft on a large scaled fishery farm was

necessary to develop.

O Theft of high priced fish induced decline of farming fishermen’s
morale and discontent elements of society. It is necessary to develop

digital surveillance system to prevent such a social problem.

<Technology Side>

O According to the Ilong-term developing plan of MOMAF, the
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development of marine information technology(MIT) is emphasized to
advance Korea in the ocean field. Object detection technology using radar,
F-AlS(Fisheries-Automatic Identification System) technology to distinguish
between foe and friend and its fusion technology derived from this R&D
will be the kernel of marine information technology. It is also contribute
to improve technology for related enterprise and originate a higher

value-added technology of practical use.

O Thief surveillance system is in need of radar, military technology to
distinguish between foe and friend. But such surveillance system which
adapted military technology is priced too high and is not permitted to
import a related equipment and technology because some item is included
in the COCOM(Coordinating Committee for Export Control to Communist

Area). Therefore, we need to develop the related technology by ourselves.

<Economy Side>

O Sea farming of fish and shell fish and seaweed is main income source
and account for nearly 50.6% of costal fishery earning. Fish and shell
fish’s farming area is widely extended due to strong consumers demand
for fresh seafood. Fishermen are more difficult to watch wide farming
area by themselves and dangerous to work with a current and gale.
Therefore, fishery farm protection system should be developed to observe

fishing ground and save a life.

II. Contents and Range of R&D

To achieve the purpose of R&D, fishery detection system(FDS) that
distinguish between foe and friend among objects invaded fishery farm
will be developed. Radar surveillance system(RSS) to detect all objects in
the farming ground and watching, identification, warning and action

system(WIWAS) to correspond quickly to invaders are also developed.
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security(GDSS-F2SS) will be constructed with combination of FDS, RSS and
WIWAS.

< FDS(fishery detection system) >

O FDS is composed by F-AlS(fishery - automatic identification system)
and other attachment. The information from F-AIS will be compared with
radar’'s one and transmit to the server with real time. FDS can be
determined whether the target is thief vessel or not using the integrated
information. It is also possible to track the vessel movement against
following robbery act because all information of F-AIS are saved on the

server.

-. In this research two types of F-AIS, one is radar transponder type
F-AlIS and the other is RFID based F-AIS, are developed. After comparing
the merits and faults of F-AIS, we’ll adapt optimal one to final

surveillance system.

< RSS(radar surveillance system) >

O Main component of RSS is X-band radar(9.5GHz) which is installed
on the land. RSS will detect all objects in the fishery farm and collect
weather information by sensor gathering wind direction, velocity and
atmospheric temperature. Radar targeting information by RSS and object
identification information by FDS are fused into one and transmit to the
WIWAS.

< WIWAS(watch, identification, warning and action system) >

O In the WIWAS, the information from RSS and FDS is applied to
distinguish from foe and friend and also adapted to warn and defense for

"foe’ vessel.
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-. Expecially, to warn and defense for thief is most important in the
WIWAS. We selected and applied applicable media , eg. PC, TV,
telephone and CP for warn and defense action. The invasion information
could be transmit to the national marine police, private guard business

company and fishery guidance ship with real time.

O The range of R&D for developing system is shown in Table. 1.

IV. Results of R&D

O In this research and development, FDS, RSS and WIWAS were
developed independently. After developing each system, we integrated
three sub system to one digital surveillance system(GDSS-F2S5) by

combination of each technologies.

-. For the system development we first surveyed various environment and
theoretical basement which is need for development, and then we have
experiment based on the theory. Finally, we reexamined propriety from its
experimental results and adjusted an inadequate points by recursive

research method.

< Development of FDS >

MFishery farm field survey and proposal of radar reflector application
method

- To develop practical system and accept demand from fishermen, we
applied field survey around Mokpo city including Jin Island, Hwawon

peninsula and Byunsan peninsula.

-. From the field survey, we found an installation shape of fishery farm

and enhancement method of radar detection ability considering its
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<Table. 1> The

annual R&D range of developing system

Goal

Contents and Range

Year

1st

2nd

3rd

Development
of FDS

O FDS design and experiments

- Derivation of FDS demand factor by fishery farm survey

- F-AIS design

- Radar reflector installation to increase fishery farm detection ability

O FDS development and construction

- F-AIS development and protype production for vessel
identification in the fishery farm

- Evaluation for F-AIS

Development
of RSS

O RSS design and prototype installation and its experiment

- High resolution image processing algorithm for small
objects using radar

- Production of radar image transmitting interface and module

- Prototype radar surveillance system construction

O RSS development and construction
- High resolution image processing algorithm
- Optimal radar site design and prototype production

Develpment
of WIWAS

O WIWAS design and experiment
- System technology roadmap using domestic and abroad materials
- Interface module design for watch, warning and defense device
- Network design of watch, warning, defense action for invader
in fishery farm
- Development for invader identification

O WIWAS development and construction
- Development of ‘foe’ identification algorithm
- Network construction of WIWAS for invader
- Alarm  transmission  device  production
announcement of invader
- Construction of radar image monitoring system

for

System
integration for
group digital
surveillance
system(GDSS-
F2S)

O GDSS-E2S construction and prototype production
- System integration of FDS, RSS and WIWAS
- Prototype production of GDSS-F25
- 1st stage field experiment of GDSS-F25

O GDSS-F2S field experiment and complement of its
performance
- GDSS-F25 stability test by long term field experiment
- Environment experiment
- WIWAS performace test for invaders
- GDSS-F25 performance supplement by experimental
resuits and fishermen’s demand

O Proposal for commercialization method
- Proposal of technology and patent transfer to involved
company
- Proposal of insurance application method for developed
systems
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environmental factor. We also investigated an installation method of radar
reflector and optimal position of scanner to increase radar detection
ability.

-. Established a plan to apply ‘radar reflector for fishery’ which was
developed through 2002 ‘research and development of specified fisheries
technology’ performed by ourselves. The RCS(radar cross section) of

fishery farm could be increased by using the radar reflector.

- Too many numbers of styrofoam positioned at the fishery farm may
hinder the safety of ships. By inserting the radar reflector into styrofoam,

the increment of RCS and safety navigation could be anticipated.

-. We applied the radar reflector for field experiment at Jindo abalone

culture farm and verified the effectiveness of reflector adaption.

B Development of F-AIS

Developed two types of F-AIS, one is respond to radar signal and the
other is radio frequency adaptation type, to identify the static and
dynamic information of fishing boat. Two types of F-AIS are applied to

field experiment.

-. F-AlS respond to radar signal was perceived from radar transponder
and SART(search and radar transponder) used for search and rescue
activity on the sea. F-AIS generates special pulse code when it receive a

radio wave from radar.

-. We adopted a Helical antenna adequate for short ranged sea
environment and it makes radar detection range to long distance. The
basic circuit was constructed at the laboratory and applied to field

experiment to verify the characteristics.

- From the field experiment, an interference noise between radar
frequency and F-AIS frequency was occurred. The interference problem

would be more serious when multi F-AIS applied to the limited space
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such as fishery farm. We developed and adopted another F-AIS used

radio frequency.

B Development of F-AIS using radio frequency

- Applied 900MHz band radio frequency which is available to use for
experiment and has longest effective range. F-AIS is consist of GPS to
acquire ship position, transceiver using spread spectrum frequency
hopping method and ID identification equipment. After purchasing unit
modules from GPS Flight, USA, we produce it for F-AIS prototype

-. The theoretical maximum arrival range of F-AIS is near to 10 miles,
however, 5~6 miles was available range by field experiments. The range is
depend upon the sea condition and show some difference to LOS(line of
sight) which is calculated by theoretical equation. But the available
range(5~6 miles) is enough to usual fishery farm since the fishing ground

has 1~2 miles range from radar site.

< Development of RSS(radar surveillance system) >
M Development of high resolution image processing H/W and S/W

- To develop the RSS we need radar scan converter(RSC) which is convert
analog image to digital signal. In this research, we developed short
ranged RSC, 50 objects detecting and 40MHz A/D sampling rate, with
STX radar sys.

Radar scan converter(RSC) is needed to develop the RSS since the analog

image from radar converted to digital signal.

Mproduction of interface for weather information transmission

- Weather information, temperature, wind direction and wind velocity ,etc.,

is useful to manage fishery farm. We applied wind direction and velocity
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sensor for small yacht and other information, i.e. temperature, atmospheric
pressure, is obtained from The Weather Channel kit(USA) company. All
weather information from sensor is send to PC where weather monitoring

system is constructed.

BProposal of rejection method of sea surface reflection

- To reject the noise on the center of radar plotter, attached radio wave

absorber which is effective to decrease side lobe around the radar scanner.

- The radio wave absorber was made of ferrite, carbon mixture materials
and also adopted CPE(chlorinated poly-ethylene). In the experiment the
radio wave absorber was attached on the radar scanner which is equipped
on the Van vehicle. The noise rejection effect using the radio wave

absorber under sea surface reflection was measured.

- In the final step, we adopted high performance ARPA radar and
researched to reject fundamental elementary wave since the radio wave

absorber has limitation to reject noise.
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B Construction RSS on the observation vehicle

- Constructed RSS(radar surveillance system) on the Van vehicle. Radar
scanner is positioned at the head of vehicle and measuring device is
located inside of car. The Power is delivered from independent generator
and the height of radar is adjustable. The observation vehicle was very

effective to get optimal data by go around to various fishery farms.

BDevelopment of high resolution image processing algorithm

- To track a multi-object in the fishing ground, Kalman filter was
introduced. The trajectory of an acceleration based multi-object with white
noise was estimated by Kalman filter. The position and velocity of object

could be derived and verified the effectiveness of the algorithm.

MDesign of optimal radar site and production of its prototype

- To sustain the detection ability some path clearance needs between
straight line connecting two points and natural features on the earth.
Designed the height of radar to keep the path clearance and applied it to

experiment.

BMDevelopment of high reliability system combined communication and

radar image processing

- Communication for 900 MHz F-AIS and radar image processing handled
with same time. Simple system could be realized and high reliability is

also anticipated.

< Development of WIWAS >
The purpose of WIWAS(Watching, Identification, Warning and Action
System) is to track the thief prior to attack the fishery farm, to give a
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kin of appropriate warning message and, to select best action to protect

the fishery farm. It mainly consists with several kinds of softwares.

BWIWAS Algorithm

- In this work we developed several kinds of algorithms to build the
practical softwares. These algorithms are based on the practical mission

sequence such as;

- Starting and Finishing algorithm is to identify either the authorized
user or not and to check the system stabilities and securities and, is to
save all of the historical data, respectively. When a non-authorized
person try to access the system, it gives any warning message to an

authorized user.

- Watching algorithm is to watch the fishery farm continuously in a

real-time and to select the appropriate sub-steps to protect a thief.

- Identification Algorithm is to track the invaded targets and

identifying it, and gives warning message to an authorized user.

- Warning algorithm is to make warning message and select
appropriate message propagation tools such as Mobile Phone, Internet

and, Telephone, so on.

- Action algorithm is to take any action to give each situation to the
Korea Coast Guard or National Police Office or civil security company

when the thief entered into fishery farm.

- So, the WIWAS algorithm provides appropriate mission-based process
for watching, identification, warning, and action at each cases by
sequential steps. Also it can protect from non-authorized persons. In
addition the algorithm have management functions for the all accessed

person.
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M Practical WIWAS Networking

- In the design of WIWAS network, several factors are considered such
as how can construct economical network with minimum
communication fee, how can provide user-friendly system to fisher man
using the off the shelf network, how many working ships(or fishing
boats) and targets are to be display onto the remote watching monitor,
How large enough capacity for the data storage with saving duration

and, what is the required system specifications.

B Network Construction

- The internet network with T1 class(1.544Mbps) or E1 class(2.048Mbps)
is adopted to receive the remote Radar signal which is comes from
long distance place and, communication network is also built to
communicate with working ship(or working boats) and the watching

center.

- In this work Mobile Phone is used as dual-communication tools with
CDMA mobile network and, it send a warning or action message to a
user or working ship or working boats when the non-identified target
is approaching the Guard Zone which is a boundary area setting
outside the fishery farm and to contact the target entering into the

fishery farm area.

- When the target is identified as a foe the warning message and
action message, composed as one of the single type message, are sent
using the internet network to the owner of fishery farm and/or, to the
fishery guide ship and/or, to the civil security company and/or, Korea

Coast Guard so on.

B Development of Identification and Classification Software

- If the working ships have F-AIS then it to be classified into a regular
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member of fishery community else then it is consider as none regular
member or one of the thief. Thus, in spite of the function of F-AIS, the
target tracking by Radar is important role to discriminate whether the

target approach the Guar Zone or not.

- In the tracking process by Radar, target tracking fault error could be
arise by a noise such as the fraction noise by surrounding objects, the
white-like noise by sea water and, the system noise by Radar itself, so
on. These noises lead to fault detection though the target is not entered
into the Guard Zone. So, the accurate tracking by Radar with heavy
noise environments is important in the Radar signal processing. To
overcome these problem the Kalman-filter was adopted to get the
accurate position tracking and to predict the future positions of targets

using present positions and velocities of the targets with heavy noise.

MImplementing the Delivery System with Network for the Warning
Message, Build the practical WIWAS network and, Constructing the

Radar Image Monitoring System

- The Delivery System with network for warning message, the practical
WIWAS network and, the Radar Image Monitoring System are
connected each other using same network. In this work we combined
these system with one same network then built as simple but efficient

one system.

- The combined system carried out, at first, the data fusion work
between the position data of F-AIS and the target data of Radar and
then send the data to the server through RS-232C and TCP/IP
network. The fusion data is displayed onto the watching monitor with
the weather information of the anemometer which is installed in the
outside location. All of the related information such as working ship(or
working barge, working boats, etc), ECDIS(Electronic Chart Display and
Information) and system management data are saved to the server in a

real-time.
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<System Integration for Group Digital Surveillance System(GDSS-F2S) >
M Consideration of the system combination for the commercialization

- The implementation of Group Digital Surveillance System(GDSS-F2S) can
be done with several combinations using kinds of sub-systems, sensors,
networks and equipments. In this work, at first, we explored possible
combination of the GDSS-F2S to provide commercialization of the system
and the transfer the related technologies. Table 2 shows the system types,
the functions and the core systems versus possible combinations of
GDSS-F25S.

- As results from the above considerations, we choose the D-Type, having
all of the needing functions, as standard system for the GDSS-F2S. It is
because of the plenty possible combination of the D-Type. Also in the
commercialization process, the specifications of the D-type can be change
easily by the user’s need by adding or subtracting the combination factors

simply.
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<Table 2> Possible combination of GDSS-F2S

CLASS SPECIFICATIONS CORE COMBINATIONS

- 900MHz F-AIS : For the Identification of
a friend ship

- ECDIS module : Display the friend ship
only

- Low price, Small size, Watching
A-Type| friend ship only->Identification->
Warning

- Medium Price, Object Watching->
Tracking->ldentification->Warning
->Action

- 900MHz F-AIS and small fishery Radar :
Targeting the objects

B-Type| Using Radar, Possible ECDIS - RSC : Overlappl'ng the Radar image onto
- L . the ECDIS monitor
display and Co-ordination with _ ECDIS Module
Korea Coast Guard
e | ot s
C-Type - ARPA/Radar : Targeting and tracking all

- Simple but accurate tracking
possible

- ARPA/Radar Information ->
D-Type| ECDIS process

- Full mission system

of the objects

- 900MHz F-AIS and ARPA/Radar
- ECDIS module

- Fit to the military-like service as |- Collect all of the information from
huge integrated security system equipments installed in the fishery farm
S-Type| for the Coast Guard service, - AIS Emulator : Collect and display the
Navy and, MOMAF etc. AIS information onto the integrated
- Networking system commission system

B Consideration of the Robbery Invading Scenarios

- We, at first, write possible trespass routes of a robbery from the coast
and the sea with the consideration of the geological features of islands
and coast surrounding the fishery farm located in the Jin-island areas.
Then after, discussed additional functions for the GDSS-F2S to made
perfect guard from the robbery.

- As results from brainstorming, the robbery defined as the Foe Thief and
the Friend Thief such as;

(D Foe Thief : Who is no regular member of fishery community without

F-AIS and is invade the fishery farm from the sea, then get away back
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to the sea or the pier(or the coast)(in case of the robbery having the
F-AlS, he may steal the F-AIS, we consider it as the Friend Thief)

@ Friend Thief : It meat that the man who is regular member of fishery
community with F-AIS and steal the other community member’s fishing
products. He invade the community member’s fishery farm and back to
the pier(or coast) or to the sea, in which the case can be separate into
two cases, one is with F-AIS and, the other one is without F-AIS or
turn-off the F-AIS.

- Here, we must consider one important things that the real evidence for
the stealing the fishery products is need when the robbery man arrested
by national police. The Radar tracking route and route position also can
be real evidences but these evidences can not identify the robbery
person. The photos or real images, captured by CCD camera or normal
camera, are one of the powerful real evidences. Thus, in this work, we
installed two CCD camera to capture the moving objects(car number or,
person’s face or, working motion in the pier). The two CCD cameras are

set in the self guard house of fishery community.

BMThe Last GDSS-F2S

The last GDSS-F2S was implemented with combination of the sub-systems
such as FDS, RSS and, WIWAS. The key functions for each sub-systems

listed such as;

D Server System; it is to save data coming from all sub-systems and, to
provide play-back the historical data when to track the trespass routes
of the thief.

@ ARPA-Radar System; it is to made real-time targeting all of the objects
in the vicinity of the fishery farm area, to made tracking the invaded
objects in the Guard Zone areas and, to send these information to
ARPA system.
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@ ARPA System; it is to display all of the tracking objects onto the

Electronic Chart and, send these information to the server system.

@ F-AIS Client System; it is to receive and to display the F-AIS
information onto the Electronic Chart and, to track the target objects
continuously in real-time, in addition it send anemometer information
and other sensing data using several emulator which is one of the

program installed in the F-AIS Client system.

® CCD Camera; it is to capture the real images in the vicinity of
entering road area and pier area in which all of the working person
pass this road and the working ship take berth or de-berth in the pier
area, normally. We used ultra low illumination CCD camera with
0,0001 Lux camera body(SHC-730, Samsung Techwin, Co.), long and
short range lens, two kinds of Illuminators, KIL-150, KL-072, DVR
Board, Management and Playback S/W. '

V. Application Plan for the Studying Results

M Application to the other study area

This work, to develop the GDSS-F2S, done by the combination of several
engineering areas such as Electric Wave Engineering, Electronics, System
Engineering, Navigation Engineering and, done by the several hardwares
such as Radar, ARPA, F-AlS, Computer, Server and Network and also
done by the several kinds of softwares and techniques such as Electronic
Chart or ECDIS, Digital Signal Processing, User interface so on. We
believe, thus, that the related technologies or technic for the GDSS-F2S are
to be applicable to the wide study areas.

MFuture Plan with Companies Relating Maritime Equipment

- In this work we used commercial systems which are normally developed
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or integrated by domestic company related to the maritime equipments. It
is for the purpose of low cost, of easy management and, of easy repairs
so on. The key purpose is to a give chance to the related domestic
companies for the rapid commercialization of the GDSS-F2S. The related
companies are C-Navi Co.(contributing to supply the integrated system),
Sin-Dong Co. and Saracom Co.(contributing to supply the Radar, the
ARPA and the other navigation equipments), e-Lastic Co.(contributing to
supply the long lange wireless Tx/Rx system). In addition we discussed
with BARCO Co. in USA and XENEX Co. in Canada to develop Radar
Scanning Converter(RSC).

- The overseas advanced nations, relating to the navigation equipments,
are already has wide market place, plenty of related techniques and, good
financial environments. However the related domestic companies have no
good conditions in all of the situations. We, thus, think that the best
method how achieve commercialization of the GDSS-F2S is to construct as
type as consortium-like company which have many benefits in the view

point of financial, technology and, marketing so on.

- In 2005, we try to contract with C-Navi Co. for the transfer the related
technology of GDSS-F25, but the company have small fund, thus
commercialization is difficult even though they have several high-tech on

the ECDIS, System Integration and, Networking so on.

- So, we decide the future plan on the commercialization and transferring
the related technologies for the GDSS-F2S is, at first, to construct
consortium with related companies. The planned consortium is to
construct with C-Navi Co., e-Lastic Co. and, Samsung Techwin Co. in
Korea. The practical contract will be proceed after secure the patents for
the GDSS-F2S. Now we applied to the patent office for the one Korea
patent and one China patent. It is because of that the all rights for the
GDSS-F2S can be protect after secure the patents.
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W AR A2 (WIWAS) 5 Al 714 AR AJ2He 2 A7 Mgz
A4 g ¥, HFHo 2 T "Ad AA| A|&F(GDSS-F2S5)& 74
st Th

upeba] Zb MR Al2EY] o]27F, AFEH HE PHH d7ue 2 AT
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= 9 saus dus WA s Oy 2 BEAY 59 FH0Fe
st oWETe WEd AR 5 AASAEN, =T duE ¥

Z g AA"e) 1, HT FAgel £8o] Y]
AF u glol, B ATAA A

AsT BAFY AR G4 AL A o9 AAFoE HolrE A
et WEY A ZAuE T =g divlisti lon, $x9t npErtA|
2 B A& 27 Aty &S gstn on, 53 FHZd = 1279
AEAFE FAstn 7] WiEe] =y f1gAdel v A Ik

ag3 o ZAG FA A ofFe] MA e ¢ 3 AL 13 o]
Holl 23 oFHR 58 Fupddat ol g EZ Y E|(Reflector) A A]ME
2 gold 2y HAHYx AL AEFAT A% A RCS(Radar
Cross Section: #lo]t WAIAEE Jelye EE AX)E S/ BHo=2
A st dold fZdee B AFHAA oln 20029 FASAATAE
AHEE Fa AR Tojd e deld = HE; & AH&de Wt Yl
At

. olg ey zA2H

o4 ZolH EHoE AxF A4
Bx FAHT AEFe ojdd HEAY TAARE the gt

oN

B

1) A= o] FAF

dwkHog HEQ A7 Hd 3deg, ofFe Fede 1d 67
Are) FAVZHE AXH 2~3Uel Y FH ol Soj7tA FAF
. gon, AR 7%RE ¥Ege <¥ 3-2-1>F Zoh <FE 3-2-1>9 ¢4
HHe FagdHoldwa e wet 17100 sigste FHnt A<
Mol Ao FHriE =, 1ha(300058)el tid F2ol &7t FHAL %
300 (1000 W E)olm, A=y AirHe] g FFFL gt
C7} nlh 243 AMdSR, o d@to g MHAH ofge=z, @A) 40had] S

oX o me
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<¥# 3-2-2> 9=

Y ojdES (2004. 1)

2 Al 4= 59 ¢ 8%
- i H 2 A A A A EE]
%= A 1,364 | 32,371.48 73| 1,769.27 1291
D EEEE A A 362 | 16,158.03 28 | 1,301.17 334 | 18,183.20
7 165 | 11,009.83 14 853.72 151 | 10,156.63
o o 112} 2,732.50 11 387.45 101 |  2,345.05
ot A o} 48 674.60 — — 48 674.60
5 32 501.60 3 60.00 29 441.60
2 2k 3 19.50 — — 3 19.50
I gl 2] 1,220.00 — — 2 1,220.00
o] 3| {4 2 A 260 | 1,253.50 13 40.50 247 | 1,213.00
=z | 544 15 68.00 — — 15 68.00
#3514 21 190.00 — — 21 190.00
B A & 28 140.50 2 8.00 26 132.50
3 u} 24 145.50 1 5.00 23 140.50
| Z= | 1 5.00 — — 1 5.00
Az o9 — — — —
AR | 244 77 225.00 3 5.00 74 220.00
5814 25 181.00 2 2.00 23 179.00
7He gl 61 236.50 4 15.50 57 221.00
A8 AF 1 2.00 — — 1 2.00
7t g H 7 60.00 1 5.00 6 55.00
o F %4 A A 57 190.00 — — 57 190.00
7t Fog 54 185.00 — — 54 185.00
= A 4 2 2.00 — — 2 2.00
Ao - — - -
A 2 1 3.00 — — 1 3.00
A oz o ¢ 1 0.20 — - 1 0.20
b 2 o ¢ 254 | 8,337.80 8 119.60 246 | 8,218.20
3) A APAY FF
<18 32-3>RE <28 3.2-12>71A 0] AR A ALRsLE ohekst 2}
HAHE Yebllth ol#d el F-AISE X8l o]FFAEL AWsy
FPAEY AT A% AT T AfFees B4 ¥ FF Ak
A ZF 2 M E 15 F33th =3, F-AISE ZFsle 3¢, s
of 93l H3E WA oJvIEe] {4 F-AISE AT 4 U= A9 °
e AEsAY.

_63_




























£A Folr ¢33 F-AISo thsir] 71&3c).

golt FEE F-AISE df4dolA 2dtd E FAFEEEOE ALEHE
ol EWXAEC(Radar Transponder) 71E 3 SART(Search And Radar
Transponder)®] 7] 7H'de) Z<tsie, ojFE& EHdste Zdol Al o]
o Ao 5E¥EI XA FE=(pulse code)E B F UxH HASFHT =
& S HAAANE A A 42F R AT, AAYsE, A7t
At J3& Fi AASATH

F 334 (Radio Frequency, ©]3} RF) 2= ulo]aZvtt] BFo] &
THEZ, Holre HMute] Jwtr] HF W7IZA FET(Field Effect
Transistor) W3 25 ALRsto A 718sta, 53] AHLEE Fo]7] S
28L& 10mW HeldllX FRES s3th

Gelvte AFEFNM ZAYELE AP dAGE TS ol
gxAEE qFYE & v €8 FHYU(Helical Antenna)E A 8-31% 11,
AP 7NEI2E TG & Z2E Bl AREL AFsA A9
A golt $238 F-AISY 32 FA5XE Hristygd.

. deld $9d F-AIS A7

#oly $93 F-AISE <13 3-2-20>9) vreld ule} 2o] F-AISS] £
(Targeto 2 XA]) WgFo g AMAMAEE ZE(ID CodeE HA)7F #loly =
U E(Radar Monitor)ol] YEIUYEE A A 3}

o]#1&t ID Codet #oltl ZUEH EE53 T E(dot) #5E HEAsHY
o= A9 IDE AEEt7] g Aolth o] WHH2 127] o)/de] AT
A EE B37} #Holr EYH Uelhve SART 7|&& s A=,
g W <9 3-220>9 o uhxo] e upel o] ojr 9
9.3GHz~9.5GHz £%171%t &, FY 239 HAE Aojgtoz A dolo =
Ve B B OB O7% 2 299 2B ¥58 HAshs Roloh

<a¥ 3-221>2 A FAISS) FAHERA, dHUE THE AAY
Foz AWsid, ¢HUE Fold F£A" deld Adye AFeolH
(Circulator)& %3l £44 FF 5 (Microwave LNA Amp.)E g Eo] F
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Zd8 3, EZ7]|(Demodulator)ol ] B xEHo] EgAL S WA 7|(Trigger
Signal Generator)E Z&5Al7]13, o] E&A Al&o] 234 10~100usec 7}A
o] 7153t Al°]E Aoj(Gate Controller) 213& AA3th ACE Ao 4%
= "2 BA7)(Pulse Generator)e]l 18 5 o] 1~10psec 71A 9] HAASE
=M 92GHz~9.5GHz AtololA Z&shes FUHE BAA7L, o] dEE
ThAl 95GHz AR (0SQellA wWHzxEo] rlojmzdoeln HdF
(Microwave Pre-Amp.)olA FZFH F AMF)HE AH geolA] A
SHEHASZAM dHoltE sl FAHAG A7|A, FAHAE o HF9
‘Digital A8’ <13 322050 Jehd S5 £E 23S YA}

= 2ol

Radar Monitor

| l 2 = 9500MHz
I 211 = 200MHz
1 - saooue

---------------------------------------

<219 3-2-20> ID Code T4 g
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D( E!EIIH/
S—-Band
WEEN YL X-Band) OIS 2D 41212

Microwave - Microwave

Pre—Amp » Cll’culator —’ LNA Amp. oYY

K Ak ; iz
0SC i;%{kll' Demodulator
(S—.Bém.i/ <
X-Band) \;/afa? ctor Trigger Signal
A Generator
I
znaio | [TTL o, L—— T
Pulse Generator < _,_L Gate Controller XS
(1-10usec.) (10-100usec.) | | moi 212
K .
oo |, ) oweomm b
I omAERmO I HOIE M5 = RIO L
(Ol WE0IR) (J1el HE0IR) : Ao ER
Power Supply
JIWEIR 6V 2EX 012

<% 3-2-21> #oly $H% F-AIS #4%

o ol &¥¥ F-AIS /A

<3y 322> A@Eo2 AFG Holn &9 FAISY Ego 24,
2] Elql9l <tH Y (Antenna), 9GHz 317](Oscillator), A| o} 5-&(Control
Part), ¥l E]2](Battery) - eI dalF <LtHYS} 9GHz X 7= U
oA A7tZ AAste Zo] T&E] UE EXA Technology®l =F2o2 A

£ A%l Agatanh

=2 =2

O B U

AP BXsd A2ed 63 AEF S 5kWa &8 EHolHE 4X
sa(ay 3-2-23), delHZRE oF 0371d AE Holx EHXsio] AHM
‘e E’e] ufAEd F-AISE AASYthad 3-2-24). A4F FA] #olre
HAAE 0757 A st
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4. FAF9FE o] &3 F-AIS

7} ol & 7

AurFo g oA 7HF FAEAR 21, 49§ FAFE AT T
A= 900MHz i ¢] RFID Ad-& =37 F-AISY o2& WA Mstgdh
A7 FHl(curvature) W&o Hue <29 3-2-26>7 Fo] AEH
wel AW A ;ﬂg}g I, ;qﬁn%c 282y 157 F715 we 24 °1‘:4
& p=Ve (e, 719 FAE)7E FAsE7] G AREEE F7re, Al-
- A (ground-to-ground) 01%%4‘_‘-4 A4e Aoty olFA7E ol o
2 W3 A M9 #Hd 7 E(radio wave ray path)yE THETE A9
HARZIE Fox 7] Wi HANEY FYREAYE B ALY
Hlaste] Zojx e, FESF Folp, B ZE AU o tHalA HALEEA
wolAe Hute] ARG R A, 718ey JHe <29 3-2:27>F o] 4
A SAYNE 973 x| F(smooth Earth) Fe| & ZALste] AAE 4 Aok

Refracted Radio Wave
- L T ——

= B

Earth's Surface

<71¥ 3-2-26> AT THlel 2% Hst=d
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Curved path,
distance dy;
(radio horizon)

QOptical
horizon ,.*

4
To Earth's center
(radius r,)

< 3-2-27> AHANE FHEG A

B A A Edte e 228 FARZXYLZE, HEHoZ <1
Y 3-2228>9 JEbAd AAY 7FA] A (Line Of Sight, LOS) G olA sj4ste
Aol EFetd], AA sFANME <aY 3-2-29>9 ZApREeR 31y S

ATt

A}

O
4
= X

i

Ground-reflected ray

<19 3-2-29> ZAF B9
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<39 3-29>0 M HHuie] Azgo] , I wAg Y] A2 o], A
9] e og AMes A"

i

[
— : hit b hy— b
VOt Bt &~V =iyt &~ d[ 14 5 (Bgtey] - a1+ 2Bt ()
2hih
d

aglm LOS FAE A% ZHd 999 sy sy, ditHes,
A1 =z G (Fresnel zone)S AAHRHZ whatatdel A2 2ol 27t wt
(n/2) o131 WAL & E3ste BHEAEA <3y 3-2:30>% Zo| A
g & Uz, zEd P WA, & ANET] AsiME <a¥ 3-2-31>3%
Zo] S 4 i

Ay = Ranus of frsi Fresnel 2one

Terain glus 4/3 Sart~'s radius

<19 3-2:30> A Zed J

<a¥ 3231>2R7E HhR(a ) AAE E Qe 2ol AdF 5

k.

_79_



A2 = WAAARS o] - 4 = (FAVZRE WMALEZIAY A + ALY
AA F417] 74X AL -4

=Vé&+i+VaE+i—d
2 2

= d,[1+5h(§;+---]+d,[1+—hﬂ‘+---]—(a’,+ d,)
t

24
" 7 W, d+d
- LS L ~ o a7 ay
—d,[1+2d%+ ]+d,[1+ 2d'“i+ ] (d,+d,) = 5 dd 2

s Aoz RE U @ e & FoE the A@3)e] |k

A
hy(m) = —d;ﬁL (3)

7] o] 248 o] &3l 900MHz F-AISS] A4S A2AE 4= Uth

U, 2HF543 F-AIS 44 2 A%

900MHz F-AlS= o1& #dd 9AXE S4st7] A% GPseh 2z =
¥ E#H Fiu4 F ¥ (spread spectrum frequency hopping) A& o] &3
900MHz &4 ZA R ID AEEA Fo2 F4HsAL, 4 99 R L
w3 GPS Flight Al Al @elste 4Y 28& 7stel AZsigch

<9 3-2-32>%} <Y 3-2-33>2 A|AE AAZEA, FLAFA= GPS
AA ¢t ID Boardell A g o 2P el HAID)E 4 Al AF3)
3, A AAE 4535 #4189 ID Check Boardol A IDE H7ste A A
¥ ID9 A& 9SS 441381, Data Extractord]A] BQ 3k dlo]EE #&35l9
USB XEZ Hlo|E(A3F, 914, WiEe I¥F 5§ 4o

<a2dg 3-2-34>% A e 900MHz F-AlS 4329 4 FX2A, F4
Aol FHg GPS telve Aolx e Fiete] Q1T HAE d&
3 FAslEE HAASYR, ¢eHvE 1729 tho] E(dipole) 2dB UHUE
A&t on, Mt $AFA A7= 7IE 5em, AE 7em, FA 3cmZE
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5. ol & A Al2" ALUE HE

A AAYFEDG)E AL Asted FNFE B 2AISH A
g Azde Ade AFSAR, dolt Axdry Ax] AN 8FUY
& 5o JxAHY 184 F4F A8 i%s A=Ak

83 FDS9 o] HE F-AISE #Holt $7¥a FMFosgos
FEIS AR Ay, Holr $BHAE B A EAHe] LTAFASY,
FA FaFE o] BedE GPSE ©l€¥ F 7] "WEel AYH(EE
o]d)e] HAIZE X% A1 TE& FAHY F e FHES vEHT

et B AFoE 900MHz AT = AHEY e FASE A
A AR Y Al xRl A&t} G EojeE AYPHAEY AL A,
AL FE AAES AT

g3, 27] AFAGA 71eF oAFAA F3 3 FAE A ol
gA%8 Zstx Hrl 2 B2gd doMe, & @7elA A 900MHz
F-AIS Alz="lo] ofFeA ZQjste Adute] A= HAE JAE@A] dAd
Azgloz HEEr] qio] dx2 Holn X%y 43yt destA oA
Hauch Ao HAAE #Holtns ol &dte Ay, FAF Eolee AP
(FEe oMol ZotA BAHA & BF, olF LAY sty Heoly #
A FE8E A3 A7 Ao, AR dolelst F-AIS7 4% dee
3 Et 7] W7ol #elo v8& ZAsAd daAo] sfiEHA
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A3E oy AA A" AT WE R 2R

1 2AYE LY AN LRAEH =g} AL

7t dole) & AWE AA &L AF

Holtl Al A2E(RSS)S MLstr] fsiMes WA dold 2y ¢
g H olZ1(Analog) HAE tXd(Digital) A58 Wdse ol 270
ZIHE(Radar Scan Converter, RSC)7} HQ3jich dA, A MAIHe=z
BARCOA}e] RCS7F FH9slAl AB=E ot 7hde] HA 50095 E
Hi 4 Jddied Eéte 1rto]7] WEZe] M ANE Yo F ste B A
2¥ o] Agde A7t 48y dasith

B gddMe ogdAdd AT AgE =& §F, old %E RSCY
AZE ZA7|=4A STX Radar Sys.(F)oll 2 #ste] sl a, #ojriete] Al
24 Ao Fibd 3le C-Navi(F)E T3t o d&d A Je=z
tuning 3} %4t}

<E 331> £ d7zo] ME RSC 87T L Abgoln, B A
L75HE RSCY 7|5 dut ARPA/Radaroﬂ KTEE RSCYE g 4 o)
A oo oFE W R §7] wie] 2AE] nsY TYol FadH, &
AFA £ 50970 A=, A/D HEHLL 40MHz AEolth <18 3-3-1>
RSC /i3 1§ 327|199 #olotX(layout)s R, <19 3-3-2>
= 3 27|%e FHololxg 7|t Z STX Radar Sys.(F)olA] A|&g RSCE
é% Atzl o]t

i re
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<i 3-3-1>

RSC 7ldel 275E 4% 2 AbY

- Input Level : -10~0V, 0~+10V - Gain : programmable, 256 steps
Analog |- DC Offset : +/- 5 V or Automatic

Radar |- Video Polarity : Positive/Negative (A18) - Bandwidth : 20 MHz
Video |- Input Impedance : 75 Chm

- Number of Sample per Trigger: Zth 81927}

- Level: Single-ended/Differential, 5~24Vpeak

ﬁ(::fl;ce Triecer |” Input Impedance : 750hm(Single-Ended), 120 Ohm(Diff.)
88 |_ Polarity : Active low or high - Pulse Width : 25 ns (Min)
- PRF : 100~5000 Hz - Trigger Delay : Programmable, 0~500 usec
- Type : 1024~8192 ACP/ARP
Bearing |- Level:Single-Ended/Differential, 5~24Vpeak
Signal |- Input Impedance : 75 Ohm(Single-Ended), 120 Ohm(Diff.)
- Polarity : Active low or high
- A/D Sample Rate : 40 MHz (Max} - Sample Resolution : 8 Bits (Max)
Radar Data |- VIRTEXII : A& 32|, ADA Ao} & PCl Ao} - Memory : 32KB FIFO , VIRTEX
Processing |- 71% : Trig®} TrigZt AIZk, HITIS. gain Ao, EgA AlF U5 S= o, ExjAE 4F
AE Ao F
Control
Interface - PCI Bus : PCI Spec Rev. 2.2
Indicators |- Trig, ACP, ARP, POWER LEDs
Data Output|- 33MHz 32bit PCI (132MB/s)
0O/s - Windows 2000, Windows XP, Windows NT, Windows Embedded XP
System - CPU : Pentium Il "¢ - Memory : 128MB °]%¢ - i 2n% o] CD-ROM
Requirement |- #IIR.= : PCI SPEC 2.1, 2.2
-ude A =g vde d@ElE 7bEAE Yol o8] 2/25V Offsetol 4
0.625~+0.6254k0] gtog 43
Control - vl HEW . OV~+10VY 79 125V ~0V -> 0625V ~+0.625V
Option 10V~0VY % OV~+1.25V -> -0.625V ~+0.625V

- A9 Py 2 RN MU A F A ARAUGY, 12V) & A7t Aol A=
dHAF o A7t
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2. o] 4% 2 FF TS T VIR E AF UHH
2 A%}

7h doltl 943 E A H o2

z27] AFAZANM = ol F4S PCE AF37] st ¥xe e
o] IR oY, AAHE compactdtAl AEstHA A7t AlaHE TR
871 Y8l RSC HEE AHAY w PCol HH AFsle Aadoz 7wst
A7 WEe #oln S PCE AEsty] A HE9 AdyHolie I8
&4 A =AU

. 714 E AE QEHol &

FHFAAE AF 71 ARE AFAY #8387 WE 27 43
dAME <aY 3-3-5>9 #o] 2%, F&, 7Y, TF T AA ol B
F dA g9 pj=e THE WEATHER CHANNEL Aboll A 71 E(kit)Z ol s}
T AAE ol&std VAR £ AAE TAHAT

a8y <29 335> FAe g ML E AREte ZQnE, AR
I o] gAo] Fopgt B e AEFH FF ToE 4N MM AR
7v Aele BAZE 2T adA HF AIEE 75 @AM e At &
g QEo ZFFsls <ad 33-6>7 72 L FEH-IFHAE HEIAAL,
NE Lx9 &, 71 5 <a¥ 335>9 HAAES agE FHE5o 4]
29& HF FHATH 2gn FFEFEAY HolHE PCE JAFser] A
AEHolAE 2ZEHAE TF3ty PC WAAAT 1 Ade FHoll 71&3d
T AF Ala" & & JlsEo U
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87EHE FE7HA SRS F 80T

°o|F 9%t <a¥ 3-3-8>% 22 AAFFAE MY FHYo HFsld
#olt e F<i(side lobe)s A AAFAY FES JAIs7] A Hets
AT7etAT. AgEFA= CPE(Chlorinated Poly-Ethylene)E XA A& A&
3 wetelE, JlolR Fo2 3 TAE ARE AUt 28n B A
PolXE <Y 3-3-9>7 Fo] FFAHIE At Van 2Fe Holrg z
F AsAYZAE FHeto APt AFTHES <2y 3-3-9>¢) el
He} o] Van A#F A Eo| A #Hold &y REED #Holg Ay
o AaF+AE FAste Holy W AL F99 FLo gy 2
AgellM dolvte i whAbgle] REHQ o9t &Zo) disiAd AFstuot
oj#g AT oln T3le] BRuE oA, FEF wkAlg AAazst Q)
= Aeg By ol i, A& #Holy AZI)AI KODEN(F)oA A&
1 e ZIEEA, 20051 197 & A7 F dEY ngvt e w4

=ol 7leg 45% v Atk

g, dold 3 FAR 527 Zo] AN dojve &L d
olviztzt #AE W GEHIV F99 FA FRENAM AdH s@e i)
(elementary wave)ol] o]ate] LAIE, Fojrje] RFGeA BZ3ls 374
A Hejol 93le AAL = oy, TEAHoE 9d dAE Brlssly] o
ol 7hs3h &gy HASHA ¥58 FXE dAstn dAjste Aol ¢S
TReit. A # dFMe AAFFAE ol&ste dHe FAS e
Ao 2 HHHo HF AFDACME AT ARPA 7|50 Hr71E # o]

(¥ 3-3-1008 dAsta, strje] 71est F9 AJHEL wjxlo] o3 Hhy
T A&t TEHOFE Ay} BASA g WHE RSS TEo| &8
A HAt

&, AAFFAE o] &S AFARE <a¥ 3-3-11>3 <Y 3-3-12>9
Uetdled, <28 3-3-11>2 ARFFAES FLsl7] Ao doly 3Holw,
<1¥ 3-3-12>= HAaAFFAE HE&E F9 Folg stdel Holg F4 B
23 et $29] Be FeEol R paEE @4 & 4 o, F
2 EAdle 23y gA8A Eile dHE zdses EAFE Holxm Yot
metA] 1A HES Bie) o] TR0z XSS JAT & Je JE
o Age] Yo Ao APAH velwth 2 W& 7] Yssih

==
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Y. AFAES o] &8 WY

Aol 7edt ARFFAE AMEsHA @3, AFAES ol &t WAL
#E JAtE Ziex dTFEAe, FoBEZd FHd E(Fresnel Zone,
FZ)ol g o]&& ZAZ d73tAct. VHFY olste] FaFoidrs A
A=A @A, UHFA o|Fe FostE o] &3te mlo|m2ad T3k
Ae AGFZAqA FAsE SAEsE A4 9FS JtA e, 53], #Heold
EAG oA 2AE R vhige AT B o Fe 2 4
Tt AT Atk &9, SAANA ZE sfaeiagE gAEy] At STC
J2E F1 JAW, ZF ¥ARE dAste v <ay 3-3-11>F <2y
3-3-12>¢] vEtd uiel Zo] EX BA A AsAE dHAE e
FAHE HAAZI

I AT FAlo] o] FoA7] dsjM e F7AH A%t BE @dZst= AA
I AFAERAE o= FE o]} 9 F 7H4(Path Clearance, PC)E 7}t
Aok ghedl, X-MEst 22 vojazad FAldAME A& o] Hlud 2
& w9k ozt mpo] g Wi ARARY AFAE T FoAZl U
& ALl Add AHELE JHALT getd FAHLAE FolEe] =
g #olt B4A%E #5T davt o, 43 AFET Hduprt 4 A
o2 oHAY AAH HAM a7HE Frde NsFHoE A ¥
ol A H A3 Path ClearanceS 7}2 4+ UEE AAT a7t Yt

ol

—

-
o A4EE B8 CE& 1 Clearance AAHE 3td o3 2o}
UurE 0 & (Clearance AlAtolE 771 527 "o A7le A7ES
Folot AMHe] FHo W& ATt MAAFE ndtdol =, <2
3-3-13>9| 4] Clearance ¥°] p & Yo (@) Zo] Foxoh

_ (hl_hg)dL_ 500d1d2
d KR

—h [m] )

A71M, h, : A Site StElY sidx, 4, @ B Site SPEIVE SR, g, ¢ A
Site - delo] FsjMzte] A, 4, : B Site - Ao FeHzte A, Kk :
AFS7HE As, r: AT W4 6,370km, p, : BolE siEaL
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A, <Y 3-3-14>0 A9} 7] Site A9 Site BItol] wlolm gyl FAl
dthn S9e W A, B P AYste A% F2E AP AR I
2 A9sE ANE QAAT FHoz AYste AdE ZANA =, <1

¥ 3-3-13>o14 HAAAD gast TAHA K?\—i-m—zL?\ (ANH, m=1,2,-)
o zpol7} M F(m=1)°l HE FHEAAY F9& A1FHd E(First

Fresnel Zone)olgt1 3l @apigo] He FHAFI7AAY] 49L& A25eH4
Folgta gt

wetA Site A9} Site BE 71F0® & g, v 4,9 AZE A1Fy
9 Eo 742 <Y 33-15>¢9 22 B FEE ZA HA, A1Fd
EdME B Sited] =gdte BE A FAHA dAZEE FAAH, I
o WellM wiAbse] A wAbvte] FEE AA WA B 9 A2y
Hu £ FZxlolr} wrgFo)AM A olste] BEoZ B Sited] =2a}
= A= M2 A A ES s

A
— N (AR 22 9ill

<23 3-3-13> A1 FZ9} PC

Mgl KA

\—’/

=Rk (K/“m%l)

<19y 3-3-14> ARA 29} FZ

_95_



<19 3-3-15> A1 FZ

oHF FY WAL VHFY o9 Faitheld sNAD S4B
FAstelol B 49, GFHY FolE ZASNAL AW} EE dww
5 Wbty G AN AL 5L ARG W AR ARE
A7k Am, B3, AAAY A Aol WS SsHezE AAAe
1 gAeE Avdne] AN AAFZAbl FohRo] dctn AR
e Aolge Eolo] wet Afel AW EAAT FHANA ° A%
QAEH, o Al FohEol gt Fol WA £58 AHEU &4

O% ¢ e £48 7lxdeng =& 729 »ayl Uct

B, FAY A G QUAY LIS AN 1A T Hel
2 5 gloi} o7l AEHoE o gHE Az} Fus wilE JFo
2 Yepa g

@ A7 A (F))

F o= ]§f2 [ d,(d;d,) _ 300d1§5—d¢[m] ©)

o714, f[GHz]E F34+E UYehlR, ¢, 4,& [km] @9E AL

]_
Q
a}
2]

}.
il

@ A2 WA (F,)

Fzz‘/_ZFl (6)
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B, AHEEE ke s v FUAY g, Hste ofF FAY, $4
EE #44 Ahe AdNA F e FixVheg, 2 Bt
@ FH9 wE AR o

A Site®} B Site FZrolAM 4] AH o a7 Ao Eo] Uk
g W o] AHAAY Fyd nAE AN RA(E I ALEFo5E sl
Z(9GHz)9} XM= (94GHz)9] F 7}A A2 7143,

SHES) Fe

_ [ 00K 1¥] 8k ST RRZ 4 50
Py =y SOXLLELEA2 3 S0m

F,=V2F =608m, F3=\/§F1=7-45m

XWES] 739

3000, 1%1.852%2. 9% 1852 _ 5 39m

Fi= 9.4%3.0%1.852

F,=V2F =338m, F;=V3F =414m

Z, sMEs XUE F b Fugtd 398 vaseld W 2e 77
olgt gAEE Feld WAL B Farueld A deum Jee o
o A 2o clolaE el FAYL T4

ZHANAEY AT AT #Este CCIRAA Audtn e Had &
€ Fdd &2 o5 2ok
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1GHz I3 : F,(K=-4)°4,

1~7GHz 0,3F1(K=—§~) o4,

7GHz °©]’¢ : 0.58F (K=0.7) °I’3.

o SRS oA of A

<19 3-3-16>3 <1y 3-3-17> AYPAEES o] &3l HiAlaE oA 3)
= W9 s Jelld dloly telv AXAE FHAA MdEgez
A <ag 3-3-17>9] C ¥ DAAG 22 AFAF osty B8 vAlgE
AAGL F A=H 22X Aoz, B oy AXFLE a2 F1 o
U AxEolE wFo] C % D9} 22 AYAES oL F vt e
& Hhrtg Aol =,

anict 2ttt 2 AR

BER RS die

<1¥ 3-3-16> d|HutALe] Fe)

doig e 21915

<ag 3-3-17> Aol B o] &3 wialal o )ukel

<)

% BEAFY =9 % dolt AL 4
B A7oNE AEfds W(Van) g o §5te] %ol Held 2AUE A
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24 ee Yo g 238 BEaT

© ~ N0, Q)
0 i~ NGO, R D ®
A AzH Fen 28 Fee Wo] 0olm TG 7z

Q. R e AL dujstm, FelHse 2713 x,=x(0)F & BAAA
A A = ‘5

9 2714
E[ x(0)— x (O 2(0)— x (0] " =P,

gapisel FAK z(pe A A @ (S FHe
e= Z(k)— =R WA,

P(k) = E[ e(k) e(k) T]:(nxn) (10)

g Hagsie Ao FYAE Fie BAS 42T & Y o AF
o] 2AAE= ZAvrdH,

Z(k+ 1) D(k) Z(k) +K (2(k)—C x(k)) (11)

2 Fojxm, Zwuy A g =,
K,=P,c’(cP,CT+R ! (12)

2RY 7Y 4 A%, AHuse] 2Pt dg TR FPL ey 2
o] AAF 4 Atk

P,=(I-K,OP; (13)

@, PP, 47 Pk, P(E-1)T 97E

Aol A FHE Zt o HAFES 3
I AA g 2712 @] A e g 27

—lﬁ
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x 0 (14)
e
P°=[0 g]
o=z
?k _=A'5C P—1 (15)

g olgstd AHEs £, % pE A7 d3F F, A5 1)L o
Wbz, AFAoE AUFHA U T

U, Zg dEe FHE
2 deje] AA Az met Fle] shEeA 2l tE ’E}Eﬂ

2 SnARTh B AFANE <a¥ 332003 o] wWARss B
-4 =-7}4 5 (PVA: Position-Velocity-Acceleration) =& F 7(x, y)°ﬂ
AA, £= FAEA ZA% dHE HLIoh @, AXY SEAHEE
2 7H8ea, x, oy, & TR A, x,= 5, y=35,=

A EE, x;= d,= ¥ y3= J,= ¥, T 2EY JHEEE r|@th

‘..

¢

o S 2 * mU

=5

ol ot o ot

[r

wy LT3 IJ 11
—_— S | e =
White Noise — s il

Uy ?/3 Z/ 2 )]

W
w
o

Acceleration Velocity Position

<3 3320> WAREL BG4y BECISEALT)

<19 3-3-20>9] WAES 77 5 yEtsln, AEAA A e
= x(8) =[x, x5, xﬂr y()=[y., v, y;]TE}—l— st Al(16) 2A(17)
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7 o] ¥

010

=100 lx+|[0lep=Ax+b0, (16)
000 1

Zl=[é?8x+[}]1}1:=clx+ L

010 0

y=100 1{y+ 0]0023:1423"*'62“’2 (17)

000 1

zz=[(1)(1)HJ’+[i]Uz—C23’+ )

Z} 2} 9] Al 2 Zke] 73 ol 1574 A 7} Ak,
d =[x 1,25, 235 1,¥2.¥31 » 2D=[z ,2,] T& glo] o]kl (MEH Al
A= pstd H18)e dHE d& F Uk

akr =[] a®+[ G L | (18)
z2(k) = COI COZ] q(k) + v(k)

@, ¢ = 2199 2

1 T T2
O, =expAN=|01 T (19)
00 1
00 0
AEATAgAM ] Z2ALRSE @, [0 0 ola} 3w, olatetd
00 g,
QoM o] ZEAM2FELE A 2003 o] 78 + Ut
T
Qu= fo exp (A 1)Q sexp (A [D)ar 20)

T°/20 T'/8 T°/6
TY8 T T%2 q,
T%6 T2 T
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HA AAAAE HAAQst=d JolMe wlo|maZE T FHolA HetA HAst
© AAZAY 448 9FE nHste ol A #Holy FAW 3l
o]A ZAE W wAlgE AR ot o 38 AR FAHe 4%
=), 2AAA 2 AHEPAE JAEr] et STC 328 F1 31
A gt 3 ¥ALgE dAste Wi EX €A AeS AsAIIE ARE
B3t Aotk whepA FHAIAE §Alo] o] FolA 7] M e F4AH AQ} B
& dEste FAAH AYBAEDANE o= AR ol dAZ A (Path
Clearance)& 7} o} gt}

el X-WES} 2o vlolazn FANNE $45H0] mud e

FA
wok ollel Hgo] &7 Wi ARFEN AFAE T FHEC] A&
Aol Ao EEAE MR i £ dFdMe FAHT el
Eol gz g dolg A% 75 A FA 4T ARFL Aot
AHHoZ oPAY AAHYA AV a7HE A4 1Hsld Jjedez
AgtE WY HellA AT Path ClearanceE 7 4 =& A At

283 Helde Eolv the HENTH Ze dold FAAY T4 o
sto] o2 AW FANY 4 LS FASAT
R(mile)=2.21V h+2.21V I (21)

AZNAM, pimle #eld 294 Eol, Himle EX9 Fol.

. Al AEF A3

<19 3-25>% Path ClearanceE 1L #isle] dlojf <teUE AX$ AH

g Ho F3 Qo gold gHuE dX§ Fihe 35 AEEA #HY 10m
@EOH Axa A, Fole kol FejEo] §l7] Wl oA HESE Path
ClearanceS &3] ¢34 &R 4 Qo)

3, HF AFgAdAME E2FIE AAAE MPA FEF 9329
o3l g &o] BEVteete s TAHAIH
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‘---’

Antenna Unit
A
x' —AI;I; 2
Display Unit. {, ow Processor Unit ~5 -7
(LCD 20.17) (RPU-013) ARPA e
e imimmemrmim i mim i memema s a s m ] e o a i e s b e aaa e e mem s et --EITﬁH.E_ '4ﬂ3“2326
Display
T ps-282C System DGPS
Control
Isolator Unit
Gyro RS-232C
Emulator |
e m i e —————— ....«T._A..; ...... SéTVé.r ...... i
R 2'5 | (Manager
ro_a%sa N System)

<3 332> B A|2EHS mmnga 2 035—? A o] C—Navi(—zr-)
AN 12 AP AHE el nskd
o, <13 3330>9 HAPEE R
HAY ARG A BAHE B 4o A
W, <% 3-3-32>2 doly 94 A olx
Ad Al”&l«l AU E 4 sl A=F BAY FaFgor BFE o
3 & HFT dANA oF = FA] A2EHE TE3Y.
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A A - A - FE - S A2 i UE R 2

1. /18

ZAA-AE- AR 08 A~ (Watching, Identification, Warning, and
Action System, WIWAS)2 Z3Z o] ojid] XAYstr] A dARYH EZE
FAH3ld g37] 3 Alx¥Hlog F2 AZTEJOHOE FAHHT

A, Holdd dnFE /MEele T2 AZe AHEEHoH,
WIWAS 4L 93 EYA FAT I8 AJ2"E 71&30)

2. N2 e EE AR

WIWASE oo #HAYd =3 #AAse 2FTDAAAREE o3}
v HF 9AE FEHeH, ol#g YIS Al&He] LY HIMAME
NEE Alxdle] 7l BF9 shEd weto] AAH ok sttt <E 3-4-1>%
WIWAS 7)1t A’:&-‘El“ HEHQ 7€y dEF) 4287 2 1 Y&s
HEetdh o]8ld 71&S 53 &, FEH 99 AN g R
£ Y434 WIWAS7} 7HsE A Aok

3. WIWAS &¢a8]F 7Y
<a¥ 341> A2"E e AFAS W AR AZH Alx" <l
2 AAE g8 28 A doly AT AR ALE Al AR S o
& 2duezg vehdc
<1 3-4-2>8 X AHlo] AR F _]. g 3
ZASEA 24 Hel Al dgsly] 9 dneEe
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2 a Ha
HNEF AR

goje] &= [°

59 Zslr)e 0 T

E m{g
il
=3
L~
A
olr
1
o?i
)
N
),
::‘.
rk
=
_?:‘
12
)
N
e

gojr] Az |0 Hold Az WE P F4EE Fx 73

Ad 9 Wb - 57435, dANE, B9 259 AL £
7Ie Holo] Jug

o WEHE gold JAARY Ay : BEEFF

o BE¥AY AR 2 Y4xHr A%

Az [0 GUI #73¢ 74

@ Apgab el | - Hol e Farls AE

Haflo]= &\ . 23l PREALEA 2A4)
BGU) 75| | oy

- ZARAE 2 dREuA]z|e] A F B AFEdAg 43
- ECDIS 3} /ol wijsg

AALA Tl o FARY FF A, FAY) THE 4
AT THNE| o gage Ha AEEE, A AANY 2

<Y 343>E ofF] ARG BA dAA Holywe AFo
S5t FndFoln, <19 344> & F3o] A FRE 2o
el Zolh.

<Y 345> 7 gl A AFFLIY 1R S 4
A ARG ASAAL AFoE U % AT Ynoeln, <18
34-6>E N2HE FAZ FRIE A9 48R AFH AFE A3
FYste $udEe etk

oSt gol ABF FMAZL ASAE H7b Be APHel 29
G oglom, £ Azde dIde BE AFES ol¥e waY & Un
7 ggvic 4502 AT F Ae J15S e

Ar

=l o
o!

i

e
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@ ALBXH
o ANAE ZHI diold =2 / F-AIS @
3= g4 2

!

D
.

!

o

I 0% ZNM 8 y
@%‘AI/CH% 2c @ ™ PCEE/ HA

v
H0IG / F-AIS of ABX
Q1018 Fusion

A Xt
RIQIX 1 Xt 8017

v
(D omzazz=s] oo
1 O,
EELEEED (@234

e A

EH 012 2 PCEE/HA ]

X FE

=22 03 FAd &Y ?

=R= P\

2E/l

<j—%} 3-4-2> %}%}‘@A] tyl; EH%E_E ?—_:}513]%
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5 25 AO|B/S4Y

MUK HF E2 2

ol
ae oim stel
kL4
;
YBEEE:
OE=el RUIE/M o2

J0

0IE el e J15 7

FREE
2E 0g HOE/H3 o1

(350
o/8

O
HEXD IS
|

<Y 343> A5 AERE d1nEF

AL 2R /& :
OlEFel BUE/NS o

i

<19 344> ARA A3

B ZHOIOZSE R
H= 018 ?

&9 FHII
iFF A ¢ 0182
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RIS
ALY 0/B
- HY3E
- 8438
- dUlgH
- St
S 2 A

MNEXR

S|

r-~ NEX
< ris o3 8 =,
Xt Riof

2™ ol
AZBIS ZBHE A

OfM
M

4
A

<19 34-6> ZAEE ¢18F
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4. AYA A 74A - AH o] A VEYI A

Zh MEYa gt
YEAIE g Algd 938 51 4374]6}%1@

$4, BANES DPste] ZAHY BAFL TEFL, A 5D
19e AU o §ate] oMol MgHoZ B89 & AL 2L
g 291 FF FAF) 258 A Fob AALA HANA
274 o4 dute 4, 2Y5E BX @ IR BAL s o
%EI—E AuAD $F D A2 GEE AEHD LA A2W g

Y. IEYE 74

LAz A= dolH Ato]lEdA dHoln AsE AFstr] AdAE
T15(1.544Mbps) £+ E13(2.048Mbps)e] AEul A
H, 3 ZAAE A A ZAQde A F J=E FAYE 7AH4E d8
7} Aok

£ A7t CDMA o|55A%E Fsto] A=Zo o8 43F 5
AgEe ANSFon, ne BA P2 wE Fol WAWE AYshe
AgdlE AYHNH FUHES F3ted /1A Fust AN7 97 2y

=2
HE fF4 A8l S T3l FEFA oFF, AJPARA,
NEFER A dFEEE FASAt. olHFd AMES 7Ivte
A AAG MEYA HdAE <38 34-7>0 JeElW L, 85N Te <y
3-4-8>9} Zu}.
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HOIH Hads Router

Qt Data Server
%(ch Server)

L

cHyE
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5. AR B4 - gE 2zZES O] A

7 AYJA ZA 4 AERA

F-AISE #A&3 oML HolgE F3 ST ZFdoez Q4H
3, B2 F-AIS 2357 gle Aue gyddutez B /57 Wigd ¢
Aol Fwe] JAHute AAZEeE AFE Al ok oJFU 9 o
HEL Folt A/US Fa) FAH o3 Bxe HHEL RSCE
Z3 oA" ez dogxAed, ojw F-AISE AFHsA @2 ARES
taZgoloA Mute] n{FHFRE Yelgie AE5E 2YHAINA Rtaz
AFHog gydte s EFHT

ol o4 dubso] FAold Fulo] ANHA =D AT g4y
2 A8 H1, FR8] oY HIUA WAES zAsd Fng
BgsA Fed, 44 A9 oFozy FIHE dold 21 YR E
Azete Wl wad gebd & gon, okgy doldzyE IS
dolee dold AAel 4% 2 wAtshe] WEol dsiHE AA gl
242 1A 4 A%, o e eATe Nade) FeH 24 FeoT ¥
FatAl B,

olelg #ee JdPoz ds) A Hure P2 FAE 2HAsA
ol S oE Bay ATEAME o] s Aoz #HAE QAo
AE7 €4 4 Aok wEpA FEE dube AAYEE dojue AL
olF Q3% Ao, 29 I ol ME AXNPRE H&etA FH
s Al 93 2L £5E yFEoF goFe] YAE 4387 sty
<19 3-4-9>9 L AP E (kalman filter)E A &34 HAh
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Feanonded by detence agencies

//#_L‘\\\ Inauiry/RetrievaAdentity
/dynamic/static info.‘) Bag;alb ¢ - ;
(Farm, Targets) | I -
D ShE
pmmmmmm . —-——— o O FHOAIES
Hi :3 slarm
Radar ¥ RsC ! Aert/ANlarm . Defense
A i System |1 Sys.
o~ -~ ‘\ ‘I
oDetecton 0 Sync/Az/Rng Signal o Targets Tracking o To marine police,
o hecaion . Protocol Conv oMark onECDIS  Nawy, or
Targets 0 Display on PC Screen o Identification Public security
companies
Moving targets tracking by Kalman Filter
<2¥Y 3-4-9> EXFH Al2H AT
. Z9IHE o] 83 BEXFEFH dadZe AA
ZNIAEE H&37] f8 g 2229 2 AlxH,
x(i+1) = () x(D)+ o(i): P(nxn)

() C(2) x(D+ v(i): C(ixn)

Aojtidezg 7t4s, (471X, x(i)eR” y(HeR' € 44 AN2H

ZHdATet 29 WEE YEW o AHHBBE, cE F
3 (measurement matrix)& 9v}), FEIHFY FHA  F(H AA A

o & x()ee FHLA,

ol

2 ¢

e= (i)~ x(3) (23)

o &,

P(3) = El e(i) e(d) T1:(nxn) (24)

FHaztste HHo FHAXNE Fote FAE AAE £ UL, oY F
F3X e ZvIE(Kalman filter)
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F(i+1) 20) %) +KOD( y()— () =(0)) (25)
o8 FoAth &, K(Ht ZTHEH Gainl Z,

K(i)= ®(i) P(2) C(i) T S(») ! (26)
Hi+1)= Q) +2()HP()2() T— @()HP(HCG) TSG) 'CHPDPG) T

2 WFHIAL SG) = R()D+CHPHCH) T & HEdnh. o2 @ AT EH
o] AA&EME t&F 2.

© Zeidse 271l g FEX %(0) LA HFg FTEUSVZE

@ ZTIE AL K(HA(H(26))
Q@ s FHA %(i+ 13 BAA(29)

@ 7HA BAHEE)E HF= LATEN PG+ 1)BA
oo A RSx99 F3

1) AA-£E715E 2d FHEAY HE

<Y 34-10>3 e WARES TN HA-SEIEE 2l o
sl A} =8 FAHE] s} BHIAEHE HEIT &, AAS E=F
HE 3 7158 Aoz M348 5, & 239 A, x,= 5, © BE

o $E, y,= 5,— ¥, & B AEES e

White Noise | | I3 1 T 1 I
—_— T > > - —
5
Acceleration Velocity Position
<T1Y 3-4-10> HHFEo] WU 9%, &%, JtEE
z2d
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x(D=1[x,,x,,x,1 7 &3 34,

w:

[N o N an]
— OO

—_—

T coo

gt Zo] BEHT AEY A 12 o4t 3§,

x(i+1) =) x(3) + T (D) w(i) (28)
() = C(7) x(3) + v(3)

2 92 & Ude. dNA, o E

1 T T%2 T°/6
®={01 T |,I'=|T%2 (29)
00 1 T
o} o] A4kg.

2) AR - £ FH A EHA

<1¥ 34-11>2.2 FARAE 94X, &, 7IE&E Zdd st Zutg
EH7HE HEstd X9 &5 FH A BHIAS Aty Hall, A, &
T, 7tExE9 27#% ¥ FAAY VA= A x(0)=I[1,0,017
%(0)=[0,0,017 22 3Fx, MEH AL T=0.005[s]12 2HEFA

ne

¥ 3-4-12> (a)E ZEAA Fgo] de AHAAY EH HAF
et lon, <28 3-4-12> (b)e ZUHEHE HEHAUE Z+9
AN FEol e A4 A4 AAREN)E Jdehih <ad
) AMEYE <Y 3-4-12> (b)e] HA AXNFOZHE i5[m]2
7EA A vF ANrEEE A &3t AAY X gel FEs st
Atk <Y 3-4-13> () ZEAA FEo] U Ay
%4 Jellz, <2y 34-13> (b)) ZHIUEHE HE3HUS
o] FAAAMDG FEol & A5 HAA FEgEHDHE Y

kd

W 1
N —l})j o
s 0L

o

e go —

P

H b

oo ¥ do R
£ o 4 odl ot

7“1.1}'?'12
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Measured position [mj
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) 10 Timefs] 19
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o
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<

(a) (b)
<1¥ 3-4-11> ZrgEo) o3 A4 A

: _— True

................ 10 .. = Eslimated
g E
E %
3 s
3
FaPOb B e -4Q4- R

£ _]5 i t
Timefs) 15 0 5 W timeys) 19
(a) (b)

<@ 3412> ZVIE| % E24 A

£E54 A% YANE 9NFYARY AL FEF FA5
e U 9o, <19 34-11> (b), <18 3-4-12> (b)e] A& o] A
AR Y 2" A ¥ B Aol AHAE A 9F ¥ FE7}
35 3HA FA

Y
Ll
k
32
lo
o
iies
4
s
£

A BEE #4507 YN IAHFH@BAHE)E /Fo2 @ B
E9) xy HEG) hF FHo] Basel, xyREAdAY 95 2 &%

FHe <Y 3410>% 2L IA, £5, H4EA 2de 247 xy HE
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Aol HE&& & UL, EXY x-y A%l FHHT 7IEHEAZTEHY
BAZE AN & A F, xyHEAANMY 94X 2 £x7F FAHEHY
NEREAZRE Y HMZ}E AL 4 Ut

6. ECDIS 7]%te] dojf FHEA EL MGISS AFH<¢H

7. A8

AR E L EA A (Electronic Chart Display and Information
System, ECDIS)= HZ 9o AFds) AAE dy AHEHI Ued,
Autg ECDISE A= % A= sidAE 59 AdH HJHE 22 Qe
7 23} = (Electronic Chart, EC)9}, ECE PC slH el 7] 8 A A3
% %A] Al2E (Electronic Chart Display, ECD) S22 FAEE =R
Al "ot

ob-gel HIdd= old3 ECE vz Y A 2P EHA2E(Marine
Geographical Information System, MGIS)2.2 &&3l= WE AFHI
Row, MGISE dA| sfdFatiddA F37] Ao 2 38t o,
4 oA AL £ UL AEE AFRARE AFFHA Esn A=
A o]t}

2 AFdME oTEe] A T30 IAE a9k I FaY AF
AL 2 oJZFAHE 5& F4F 5 U F, ECDISY Fa71%F FolA A=A
d= FEH} AYPAE FES FE5H, 047101] dxg #Holg 43& F
HAA JeldeE HHS ndsdd. dA s dsakRe] MGIS 7598
g Aol EWEsty] MEe] E AFdre ECo FERE FEI &&
gt MGIS 715 % Y 4 UESE A2¥& FH3A
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A5d AePA TUAd A2" 75

1L A&3s 1@ A28 FAYY FE
1

AFNME WA, AT FAEY 7lE o/d R FYSE WHlEe o
Fg Azml 74 AHE HEFHUT AET W& SN FET A
MR A 2F(RSS, FDS, WIWAS)E ©| 43t 74 7153 & Al=deolth

s7hA Alzde D@ olfE, FF AU HYAA oRBol aT7a
£ A% A5e gl B9 £ AES A29e AL 4T R
<E 351>E BEEZ e Axde 2R 715 2 94 FATY
£2 UBUR, <¥ 352>& 57h4 Al299 73S dehi, <E 353>2
Ax" FRME Bad g FAS FDE Aol

g 5714 A2 PES AT 4, RE J50 T8 DI
Nzdo] ®E AL Ausolord Aoz HEAUT, FF 483 7
Yol D-Ade AxHg sEez do ouge As%E A5e It
T 438 4 UES Stk SFUE HFABoY AT F EFBHO

2 A§% 5 JE A29e vehac

i
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<E 351> T A2dd 59 715 3 94 BN T4 B

FH 7l ¥ g4 74 A
. - 900MHz F-AIS : o} Mub2aly
=] |~ X17}I —}-‘\—dr O}--—LE- 01)1\—1% %EHE‘_].— - — -
A-% z:]-/\]->é1‘:§->7gi - ;\21‘]}5“5 EE : ofwit Az
- - _ ol ojd} A
v, EARASEmsays | 0OMAz FAS S Gw ojdd
AR>S Radar : B4 &4
_&) o= ° _ . 1o -
B2 iz goly #e, A8z 48 I;Sacﬂrﬂ #olt] 94& ARz 2
SEAl 2 st Ax :,1}_ o
BA R A5 3 - AR BE
- ARPA/Radar 2YEe] FH A3} |- 900MHz F-AIS
C-8| #A - ARPA/Radar : 2.5 Ei &2 2 %
- @edds FY 3 st A
- AR > A=A}
o | ARPA/Radar 8. > AANE | 9000, F-AlS % ARPA/Radar
D%z A% - AAHNE BE
- Full Mission
Z 5 I - Ao AXE RE AANZRE HH
-7, A s soAA elge) [ 4 gA27E A
_ Z£38IALE]L A AE % 2 =] _1_1____ 7 = )
S-3 ;’i}"; 1288 vase 2 AIS Emulator : Adle] M€ AIS
T = - =5
-HEYaE 53 A]AHE 73?-7?? j:]‘)l:"]'o:] T8 E AlzRl
XA 7T
<X 3-5-2> 571A Al&"Y 7%
GDSS £+#
2 A&
T f A C D S
A9 L L o o
7’”]%] ;]
Gl - - - - o
ey A9 - [ L o o
%9 - - - - [
A o}t L [ L L o
N 3 : ® ® ® o
T o A9 ° ° ° o °
° e - - - - °
N A QY - ® [ ® ®
) 2] - - - - °
AR A5 - ® o ® )
(option) EIRs _ _ _ _ ®
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<E 353> A" £33 "o g P 7

g

Shd

:rl

gog &) e

b
o
o,

o

o} g=A
N2
(FDS)

900MHz F-AIS £417]

o N

9GHz F-AIS

#lolt] & Z ¥ ¥ (option)

glolti A
A2
(RSS)

A% 9GHz Radar

9GHz ARPA/Radar

RSC

717457 % 2] (option)

e A=

(WIWAS)

glejy A% R 2E(option)

900MHz E-AIS 4=417]

900MHz F-AIS Emulator

9GHz F-AlIS %4} 2] 2 & (option)

AlIS Emulator 2 &

o] AR = 5/W

2

A

-

Notebook/PC

0
=

=
=
i3

ta

diole] A2 s/W

Notebook/PC

dlole] a3

i

3l 7| AR =R

0 "o =)

AS/W =g

o

W g

B

AFEEa=y

R e R Rl

Bl A Ay

TR A2
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2. AB7A OALA 2 AFE A% 2 AAE A
SRR

b AARZAS AR 2 AFEAL
= FHE T= F 53494, =3
e 399 71 st e $4% 2 A AR A" F
ol thekg W7t JIHE A
a4 o Ade @7 dAAPe Sl A29e YIHoz ne
st g AUl E rivte g dFAHE S Al

“H'E“’“ E*H ﬂ?‘joﬂ 4 =&H e =T 2AE Y FHEAE
Hdez stk of FAZGAE sfdritid EHOE AP iR
FAE FHADEAZA, 20043200 o]F] & H FFo HHES =d3e

A4APe & AU AAN YA, WA, AT FHE FA el
g2 wotalr] slsto] olele] 2FST 2ol 2005 99 29 134 WARA}
A SHAT.

e FAE S FA = ZEol 7] Wil o9 E AAFHe=
A28 ot e ol&sld UA7 FAET Yot oHlSo)

i rBL

oo{A €8]

ox
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R e
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™ o-?-'

= of
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Sh
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S

o3

L
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2

2

L,

2

Y

=2

3.;

_Qi

2

2]
BFoE AR 2EAY, EHo2 d9E AFE ou e
AlZkol glA, ojH @ Aduefo] A=A ohEUAE REs T w2
Aol A st e AlxEe 2453 AwRe
B, 3HT A ey A E FHdto 5Hvke Fge] 14
X x)2ko) E(Search Light)E F7} 7918t =38 A8t Qloh,

of 3 2 30 o
32w or

o

o

>

e

=

T

L,

<a¥ 351> A= FAE A FAz22A, BF7] st 9
olti U7t Holi, ZA HEA AR|EZ AR Yok <2y
3-52>8 %A AE AW AlMol:, <Y 353> x4 AT Zm Ao

Lo
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U, doly F3E 9% Guard Zone 24X AE

<1¥ 3-541>2 7t5E AR FHe $HE a¥eE e ez,
77l EAFL Z71E 7HE 089FY(SF 1.5km, 3fAeA = 10lde] 1852m
9]), NE 0.25u}Y(SF 0.5km)oll B3ich adm B Q74P Z7dE e
2R JAPste =4S nHddRE, <2 3-541>0] YEbA ulel o)
‘ARAR-U, ‘AYAR2 € ‘HFJBEIE 94 s

a8 Ygeldz gAse 992 Guard Zonel & X A& o] Guard
Zoned| Qe EE EAE A HolvE A% F Y EAE F33
o AHEES A&YHE AASAY. &8, AT dAvt S$A4F AR
T B2 A% BAE B dFddA Eg Heldd 1 BT I4TEHE 9
3 duHES HEF A BF 1 BlToE <Y 3-542>8 Fo] &7
= HAoH, F9 AolY HFe] 4 cmell E#F Afx HAste 99
5o e e Agde] M2 e A5, 7 EAY ALHA FHT
Aol BE7bsgt EAol ASAT. EAVE AR 4 cm o2 2R
BAfde FHE EACE 0 A FA)E A2 A4 A Rtz E &4
(1% 59 B BA)Z 42 dvHE o2 v ‘g#y] @4l BAHAE
d], o]#18 A3} Guard Zone Wl Y= TE EAE &A1 233 <1
3-5-42>°] Ao} o] BA FHo| LFHIF TS 7HFE] FAFAA F
A T AFHe FHAAI} Aol ZAFel wet ‘dHY) B oE Qg
of Fole} BIE o]FHA AFd e FAR olFdte FAV HAA

YT BAE WANY AAME Aot FAFL F am olsHEE
% mm ol8hE HS FAAcktE, AA HA WY e FAE €o]
o 7142 Y43 stjgs JeHe AR Astel ol A4S FAH
e B7F5EE, £ om oldhzh obd 4 mm o3tz EaFS FHAUT

srjete oleld 24 A2 A TAse dHy) @S IEY SE e A
o2 zAEAY. AT AP AAL AalME s FARel AA G
nelol Ftsosly] WEd F BAYL 2dste BAE 2RHo2 ool
g 5 gle Rew Ut

a8 <233-543>0] ebd vhel Zo| Guard Zoned ¥2A& XT3l
£ Atztgel obd A Fez WAske 4y
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o 2Ry FNAAE <Y 3-5-38>0] UEd vt} o] A ¥ gE
oA el o3k i =2 EVledt Aot ATESY oHd A
A% =HYAE F ES A= uA B, Awg o8P FE =7 ¥A
7} AlFE dd #AYS A-3ATE A B dFdAMe dAFE SAs

He PRt 24e T A2 AUsAt,

<18 354557 <2 3-5-46>0] A A HQ 75 RE AUEL
g adgoz veldch <ag 3-545>2 ‘R EF ] i3t HQY AU s
el 1, <28 3-5-46>2 ‘WHEE=F0 tdk AY Alveleo|th o714, U

O A%EH : A% F4F FFA Qo] old Agol F-AIS FF glo] ¥
44 oz RE FAF] FYse] Al FAF ARE =FSAG ¥
E A(F-ASE EAA AHE A9E UR 2502 1F)

@ WHEEF : A5 AT A 3do] =40 A& 9v|siH, BF ®
€ YFoA oF A F oAl BF Ee o IRIE =Fde BE
A, F-AISE #A#sty =HYPAE st A9 F-AIS v|AF3 EE F-AIS
Off ZHldA =43P 3t= F+-E FEL & &

wets g71sh Zol AREHI WREHE FEEE AP, FAS 33
F%ol gogle]l B 23 2 44 o] Waye ¢ 4 Utk

U AEAS Gk oA9E A HIZd e HA Alxdel A A
FEA Hoe YRR Loz oo 7t Afrt Bue g3 s
stou, WREde He AFuo s 54 P9 dig A&s FHE)
o] 7] o) B AlAHE 715 RE 25 32T £ e WES A
Alsfol gh& &ttt

oA B AP da 7= Eo Hde BZE EAde #A Uy
o2 X3 AAA dY #HolHE "As > Heoltr FAHste 1 7EE
Serverol| R@E FAlo] > 3] AMHE oVIEA FH3IH ofRlEo] F
ofAE S StAISEL > F-AISY] F2 W&E& A Serverodl] 71§33t 3 =
A 2 g2 g83s Fo &A% e R AA'E AT
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1) 9% =534 AL

<Y 35452 ‘IREAS g FY AUPLE 1Yoz vk
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2

A

o= 7zt AZ(@ YA S1-15¢ S1-62 EAN g W& oS3 2o

S1-2

S1+3

S1-4

Guard Zone
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L
T ’ GZ
S

e

S1-1

S1-2

7

S1-5
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G gaE

oMo guE

S1-6
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<1¥ 3-5-45> RE= A < Ayl e

9% wa o]

&2 Ao FZ3 Guard Zoned]
st =7 9 3, Guard Zone Yo E

- 1565

: 9 o] Ao F%3 Guard Zoned
28l =& 9 F, Guard Zone FHZO0F

S

N
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e 2
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02 o o2
i A
o, o,
o o

ol X
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S13 : 9% EHo] ¥4 758 Guard Zone®) FUNN FHFL
498 £4 Q9 F, g4 LEZ £528 A9REL 74
WE HFe ol&d $4 37 7P Bom skn, 5139 A
e est 7 8% 3een ojuse] 94 ANHLL)

S1-4 : 9% T Ho| FAFe] T3 Guard Zoned FUoNA F2FS
Fdst] =4 P9 F, Guard Zoned] FILoE =53 A4

S1-5 : &7 ZFHo| FAFd F%3 Guard Zoned ¢ZA F4FS
HYstd =3 A9 F, Guard Zoned] $+FH22 =F¢ B4

>

)
O

$1-6 : 9|7 =Ho] FAFo] F53 Guard Zoned] +FHollM F4FE A
datd =4 P F, $4 F52 23T FH6139 AL
WA E £ B olge] gAde AU

IE R 12l AN FAYE Ase
Eﬂ, <1¥ 3-5-45>¢] vEbd nhe} 7ol %z\c}oﬂ/q 7t5E] Ao
2 EsE AZE tAjvn} kAR Alole] A
A A thAu} Al Ao ARG e
of ZPAH olF2 EvMestH, 53] ofzt
Rejg) ooz Qlatel FsAl &g

2 Wy =539 AL
<1 3-546>2 ‘W E=FC gk Y AU s aHeg vEd A
o2 7} BAg(adelA S2-1%E 258 EA) g W& thea 2o

s Asel =4 A3l 7 9 4
A ANY e 2g

S2-1 : W EFo] FigolM FHF
Fog =F3 Ae(mhA 24

Areld N =AY se 2

S2-2 : WYX T=FHo] GA A4 FZ3F Guard Zoned FE9
FYste] =3 33%’—] %, Guard Zone TYo.2 TF3 H-¢

:‘BLMIO

S$2-3 : UjB T A o] kAo FZ3 Guard Zonedl FYA FAlA-S
Y3t =4 P9 &, S HFE =2 A4 ¢



S2-4 : UE THo] S thE X Ho|A 4R sl =7 39
3., Guard Zoned Yo 2 =F3 H¢

525 : Wi T Ao| UdAAo] F=3F Guard Zone? oA YAAL
Hdsld =34 39 F, Guard Zoned] $FO0.8 =F3% H¢

A |g2-8 S2-4
\

GZ-Center

522, |

: u Al o %\'g\
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\
e

<19 3-546> WE =3 I AUl
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S2-1.]

3) AN e HE

& <E 354> <19 3545>0] Yebd gREHA tE 2 Alde
o AREH AYAL o8 Wolar] sistel B ATM MAH £7
W A2 FERS W dAEE Wolsun ARWMYS Tudss) A
3} Eugd Fz pRae FA ot TP <E 355>E <1
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3-5-46>¢l YJEFH YEZH gt

0k o
LS.

A2 oAl TR

<# 354> E=F | gt o4
(3 .

A, F-AISE

FES didEHE
Ot sd°] ¥ Uei1, X=

27}

g Ao AR

bl
S5Ee o0

= BA A 2" didEHe ds
ALt _ 43
2 =4 J97= ¢ 3 E0 5
= AYAR | BAAR | AR | B2
(ARPA) (SMS) | (ARPA) | (F-AIS)
S1-1 |3 GZ>¥A% Ax>8% GZ| O O o] X
S1-2 |35 GZ>YHR A=>F4 GZ| O o) o) X
S1-3 |54 GZ>Y¥AF A >EF 0 O O X
Sl4 |F% GZ>YAF Ax>F¢ GZ| O O O X
S1-5 ‘T’—T GZ->°¢1:}—‘PQ' ZéE->-r'—-f GZ O O O X
S1-6 |5 GZ->Y2AF AE>EF o O o X

<# 3-55> WHE=Z i o FE

=

st ddEe 23

T3 A Al2EY o HE g
A o
fﬂE T =3 FE T A o T 5
- YA | BARR | A234 237

ARPA) | (SMS) | (ARPA) | (F-AIS)
S2-1 FF>YHF dE>EF X X X o
$2-2 EALS #H&2 GZ>YAF AEe>FY GZ| O 0 0 0
S2-3 . T GZ>YAH AE>EF ) o] ) )
S2-4 sit->F Y He->FY GZ 0 0 0 0
S2-5 & GZ->Y4F A>3 GZ| O 0 o) 0]
$3-1 EF>%4% x> X X X X
63-2 | F-AIS |#& GZ>%A% A5 >3 cz o) o) o) X
S3-3| vlF |FY GZ>FAF Ar>8 o) O 0 X
S3-4| #F |s>UdNF AE>FY GZ 6] O o) X
S$3-5 5 GZ>YAF A5>9&5 GZ| O O ) X

- 158 -




8] <3iE 3-54>9 <X 355> A 2 upe} go] E Ao g
A 2 A2EHE =d AF B Fo] 25 83 27 S AT
A=, ok <& 3-5-5>9 AlUE]e WE ‘S3-1'w go] UlREFHo] F-AIS
g3 Ao REE Fitd AR AR PYE T F ] RFEE
ol9+= A$ol= ARPA-Radar Guard ZoneOHE x5 A g1, F-AIS 7]&
T EFo] g7l WE Ed A ke Ed F FHT wo] gk

olgg S3-19] AluEles Hote] ARe /M A, =HYAY =
e olFo] F-AISE A#F38A 42 Zel(E= F-AIS Off Ae])dlA 7}
FAFe Fshe Aok MY FAISE AAYT st olFse
to] F-AISE Off 3t %o WaA e vlag Fas e & &
C M WREAHS A, hed E5E SYsAl $rET] s
AdAte) e AdAg 2 R5oA AYsle 2E 58 902 &
Hete Zlo] 7ME fEsHs #es A

HFR Z FAd AFNAME, Holn G4 F3 WL F-AIS 3 U
&o] Azl FWAER F857] Ase Aol =HYY Y& A&
ofsled], =AY A Aty VE(AE E0], tE Algo] B9 =g
Mg o]l =AY e F)dte AFols ol giotxn Mgk

2 ot K

AU m[o

. B

Flf ¥0 ofu i

1o o] MXE oJNE A

g B QoM <ad 3-547>3
gzg w3tz 91g CCD 7hvletE

Az, olFdte AEFH 2YPate By
2t AAEH T 1H(CCD-1)E EYF(FEF)eE E3le 229 olF A%y
AAAE A4l A% Aelx, 1H(CCD2)e EYFEFF)ANAM Adste
W 2 2 Add & #9387 A4 Aolth <a¥ 3-548>2 A
AAE FEE Yepdth A W8e Fa3te HFT Al2E FFHoA 7
&3t
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o]¢} zto] A|AH S K3 A} <E 3-5-6>9 <E 3-57>3 o] HAT
FAE JHFE G ddEe ZE XA g =d A =d
o)

% EE d% A5Ee ¢ 4 Ak

<E 356> AFEHo| @ o4 TES} CCD A} A4 F uEE 23
(F3 : OB Fdo] #EFL UehiT, XE 258 IuF)

T3 A AI2EHY d4sEe gg A
oe 4 YAz =i 4 T AR
HE AUZB|BARR | B2 53H | F254) © 37

(ARPA) | (SMS) | (ARPA) | (F-AIS) (CCTV)
S1-1 (&5 GZ>%A)F A=>x5 GZ| O o) 9] X X
S1-2 B GZ>AA Ax>ZY GZ| O o) @) X X
S1-3 |2% GZ>2 A Ar S>RE o) @) o) X (0]
S1-4 |59 GZ>3A% Ae>294 GZ| O o) 0] X X
S1-5 |95 GZ>%AF A=>9=2 GZ| O o) o) X X
S1-6 | %5 GZ->4A 3 de>3F Q) @) 0 X e

<X 3-5-7> YBE=H i3k oA FE CCD 7zt 38 & 4= 45

A T3 WA A|2E9 o tEE 94% A7}
7o | i =Y RE £ d d *
HE AYAR | FAHR | FE2EFH| 4233|9453
(ARPA) | (SMS) | (ARPA) | (F-AlS) [ (CCTV)
$2-1 HE SokNz Ay >HE X X X o) X
S2-2 EALS 5 GZ>¢F Ae>TY GZ| O @) o) 0 X
$2-3 - Y GZ>UYAY Ax>HEF 0 0 0 ) ¢)
S2-4 Fr>G A Ar>2Y GZ 6] o) 0] o) )
S2-5 0 GZ>FAF AT >0= o) o) 0 o) X
S3-1 EF>FHY AxS>EF X X X X O
$3-2 |F-AlS |32 GZ>%41 % Ae>F4 GZ| O 0 0] X X
S3-3| Hl A |FY GZ>UA A e >i5F 0 0 ) X 0)
S3-4| F [Efit>UAY AE>FY GZ o) o) ) X 0
S3-5 & GZ>¢F A2>95GZ| O 0 (9] X X
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t}. F-AISS} ARPA F3F o] 93 = AQ A3

149 259 16A1002F-E 16130274 F-AISE A2Hg 239 APHAE F
dotd <19 3-5-60>7} Zo] ofF AAME sA FAHoE FYE HHEA]T]
A, 2 wuith F-AISE Off AlAA 7FFe]el AYAI7IL, o o sfF=te]
FojEZdd 2 3AY A¥E A9 £ deAE AFsdn. wes B Ay
Me golre EF ©x HH9} F-AIS ARV £3F A E5o] HopAH S
stA =t

A v Alo]A e FRe F-AISE FFsA L&(F Off Al7l) A Mo
o A 100m oWE HIdte AS ‘A4 A AR AI2F.olgE
W Ao] A& FAETH FAlM FAAZGR FAA4Y o]FE FUsty, ofFH
A Alele ‘4 Aduk o g S ot EAF 4 B AR 4
g F7hstgh

<19 3-5-60>2 16A100%- 239 Aol HFoA &¢sld] 164116
B27MA 9 FAE Yeld Ao, s FF9 71 A ‘A" BAG EAE 2
A AdP4d9 1641167 A HF AAE Yepdh 16A10085-E 16A116&2 7t
2 23] AYAL ofFE 63 ol FWaAA WA F-AISE OffA1Zl 4
olth o] A2 RE], =AM S A7 27 2 HE TS EF A
A8 & 4 Utk
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5. 48 =/LA Tx24Y

7} N8

20074 39 89 HFFLH A FAY EAVAE 9 FEUYL 79
stk @A AFFZE el 42PN Aol FEE UFE Free-Pass
AzEE AEstel Fal 384 F2elq 29 F Avte] &% FuE A
o2 HFsn Yok NEAE EABL 0§35 SPHUEL A 59
O} Free-Pass® o1§F02AH FHNN AFLZ oHEY AN} o8 5
£ ¢+ A

Free-Pass A|ZR1E £ A7olA 7183 Al=93 FASE Ho] B3, &
Al&Rlo] Axoe =HE F3 9 AAS HdMe AEFEH T
&t7] wWZoll Free-Pass Al&F1F AR Al2®lS =Qlste] A 2833
T}, Free-Pass Al 2% dA) M& e-Lastic(F)olA $2719 $4718 A 2st
o #ojEta e, o] At E&oz 20719 $£417]9 1Y FANE
A G5 715E dAsk A3 H& A

A FF 2 M} Free-Pass Al 28-& B Alx®lo] H&317] YA, F2
Azl 20 E WSt AHX3H 2, Free-Pass Al2HlT} A&
< A% F7F ZEE st A& HEsqnt

olgel, 2ol gREe Foid Mve) AIS7H F3E o] e, BA
g 7A%e FH4 o RS Fo oY FE2A B Ause Fist
o, SR Mg SYHE #Ysts] st AlS £47] 1718 Aol A
o & Axge] Agsch

#F A¥4d7, A% Free-Pass Al&Ho] $8] B3 ] A2 4%
3] dAEo|, Aol FEF 4 AU wepr] FFoe ofF A whA
Al ¥ o] Free-Pass& FAFOZA adolA ZAu F2 FAHdAME =HA
s AHEER QY 28y A4 Iz 228 £33 $A ASFEE A
= ©]# & Free-Pass Al2®1S &34 i Q17| wjFof] ajgZ o 8%
3la} Free-Pass AlAg]o] ALox ZHEEH £ JAEF Q31 e Fold).
3 AfE gFEe A FE ¢ ouEe] A& Yooto HF AAs ok
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gk GDSS-F259] 47 71€L, CCD 7ivgtE o] &3 AAAAY diF= 34

FIHA FTAAAM BAZ HeE 713FH AEAE Aste d4VieR H&

Vedtth A4 B3 YF)H Zol FAE CCD FvEtE F2 A 9 A

st PAA A #BAE T3 U7l WE B dFNAM HE&E JEe9 &
hHE Fole BS ALE Jddr

bt o

bl
R

7h. Z1ecld R 539 #-7IE oA et AN

Zlgoldoly Ah3E nHshe Af 4 FAES|oRE Zo], #8 3
AbS] A2l A oA AR H Ve, AE Solth @A =9 GRS
€7 29 I i dAe oR Aak7] w el HH YAl
& THoY F A&HE Aidste Ae BE7ed dAolth

b A AF(F)el 20063 =00 500the] A #Holvlg A4kt b 9l
31, STX RadarSys.(5)2] A4l EHT(—r)C‘ﬂ g Wil ol g Akt up
Jovt, T LM HAx FU AFE0] iR Y fH HA=E A
a1, RIS ZAfoE YR FURUNOQ‘r KODEN®] A7} #o|tig A&
2 3 #eoln e siFdH T ® ALY dAle s o

shE, g AAEHE A C-Navi(F)eF 2005130 2 Aj2d 7% #d
st 1z} ZlgolAA S AAsA oy LR st AMsirt A A
= A7 AT C-Navi(F)e A= E AL vt Az, sfigd 2
G T tirE At #FAste] ot sgFRIE A A
g AAF Jlso] dEd] Pl BF3a, Iul g AZe Ha
¢ o5 % Bzl ARAEH Foz A 437 AdHm

agxn & AT FUGA B0 NGB RFA FERAAE FFE7] A
A =43t Free-Pass= A& A7) e-Lastic(F)N A A 4ke AQNH|, e-Lastic(F)
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X
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A 2 AR AJH, A4 HIAR(F)R TAFE 29 HoldE o]8E &
ML T1BFE NEE AHol 33, HZole A divE FA ALH
Mol & d7Z2AE HEstEe = U ok 53] A4 AR
I Aldo] AYHTE B A2F #¥ Ve Alsde] Y FEARAE Tt
T8 Aoz daEd.

upebA s kn ARG A C-Navi(F)eh, s1%7 22 Free-Pass ©&H 7|
=& B eLastic(F) 2 e A AJEE ZHE A HIAYAF
o] AAANY FHEAN E A9 A#AE oAATI= Heol 71 '§HI3E A
2 A

< Z YA FAsx deuh 71493 dAAAE o
HozH, 20079 62 A I}t F(FF) 5 E

& Azte] BY Aoz
29 o7l WEol £A5HHA 7149 ¥ WA At 53
2 5 F2ste WAE 2 Foloh

=
o] HA-g 30049749 #eoltl AlejEr} 2wt A E
Z old™E A Uul, o] Alxw mF B Alx®li) go] F-AISS #Hojre &
& AFE Aoz FET o] diddh olg BEd diiME Y
A g9 FAU, 9rlde B AFHE AW slgeatre] A= wk
FEofobdt AtgQlom FE JA S ALAHC] FAHE BA VT Aol
H9E FAE Aot}

aga & FAEHRY Jleold HWeE FX O FAd, 49
FURUNOALS} KODENAE §% 219 fAMgE Al&=8E /Ee b o,
B AFoA /L3t Auizt ot F-AIS AR §@75oz sty ¢
F§ Aoz veht Ut 20079 69 B A7 A7HU mg 190 JE
}S 7HA ol g AMAE g vl Atk whEba A& Fu A <o
Az nHFT Holx, 53], F79 HAe A LS #E F 3
o B A2dS FA AlFEoE Ae MEFste FoolA A &
Aol A AlEE e 71E ets A a1y Fojoh
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1) = %
GG g BYL FAR AV FEHX FAGA A" B
Ayl ol tig FA AF st A RPFriv 2FE Aok
A U A BEEFEL 20005 H SAFERASAAEAN)E dd
o2 AR &EERPIALAAM FARFH £ FHAY BE o2 Alustn
Aeu, BYP5riet HPFo] Aol glo] B FAT et FAAA
T T2 EFRATELE 70997 o7b7h ZtgEa e A= 23 g
o SHATE FAAMARFH(I)C] AME B RIYR AFAY # AFE
Abgete]l mpdE & glo] AAAHA 80| Zhsald Aew BAdh
AFFAFE A 2007320 A} 29EH T 27 oF A
Al S, FF, Y, Ax T 4t Aol H3 FANRPA= AHALY
AANE HRE UM wtbe LA, a2y BldEHEeld E4RA
W T BAR AAEol dolle AAolth
SHEA, AdsA, ddistA Fol B A3 A = diuig
E Aog ZAHENLH, A WY @] de #IHEFE
23FH) BrAz A 7led AdFFd FHAMHERPAE o] 9
de #x HEI Aoz FAHATCH
53 A% dxol td B2 AW By 2 a5 E4 Boidd
T EPAA olEE 54 Foke By FEFES MEEA g 3

2
&

ay, H9(53 BY U GI:e Al FAF Mol =7
9 A 5 AR xAlstel To) A3 ®YSIIE 85w UAs
Aoz ZAYYEH, FUHAME a9 LS Mo FAF =)
HHIE HYAE Lo JH5 Ao B 53, FAF B B
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o] FEAAAANN o]HA oY Aoz ZAF A

2) 48 3%

g XG ofAlol K9] < ABAEL 2004dE] 133d9T EO
2 ZAEY, srict FF8 2 Utk 1995 E 0 guuk Eolwl Ao, 2003
e 1M Eoz FU18 uvl 3, FHoZE 19956 1809 =EEjdilA
2004300 2009 P2 FUlstTh 53] GBS 1995EHE 20043714
oA LkeFo] 14T EoA 1934 R B0 2 ok AL, 19959 F
Aol 569 28, 20043 = 429 G2 FZAsIFor, nH3E Qs
Fe oA 7125 odeE AL F4]olth

Yo FHBE EPL ofdEHEAF A]&H(Fishery Damage
Indemnification System)©2. & THXEE ], o] A|AHLS A4TRF 2oy,
PE AEY F2F odEd AL F9 Shtoltt o] A2HY HES
Aot AR AFE FHAY IAAEAAA o435 EIAA E(Fishery
Mutual Insurance Scheme)o] EX2 F3t e, o] AZe od FA
Aol AEsford HYgFe AdFE AUy A% Aot dE& F A
o2 WAstE &4 Afe oY FAR sz vgez dixsEty] o
HE Afde A FFAM Rz 3on, IYPFINIHAPIAH
(National Federation of Fishery Mutual Insurance Associations)9}] X 3
of oA BAFst Utk Y& ofgFel wEW 20049 =9 o F A H
o] 37% ol sAHEY 70% ol4E KPS FE HAG H Utk BAAHIE 6
o} gejol gsta ok 53], d29 EPL AdERE 44dd, F VA=

FRAD e FAeE £Fd %] FAY AW So= vy =9
she Ao AR EE REIOF HYL MEsE golw, o shtE o
Be gAste =30 ojFe &4, &%, A4d YaA Base Ao,
Y o4 Aol REHoz 4=, A4 By saEE Hgol
HPAF B e A9 RPN WA £z ARE A3,

ae YR AS, APl fA Bl I8 £4, £Hd @
4, AFegel g £4, W AR sEe] 9@ 4, WU Az
of g &4 Fe R¥e A§AA %n Utk W ojHF FHZE of
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& BAolorsted], A& AL B oulEe] ME FAZTEY
FstEA o] l‘i—-‘?‘*a B da ok 49 AU TREY S
(Fishery Mutual Insurance Associations)& 39719 d¢¢g 713 U= dHol
7HdE e, RIFAEY opet BErt AWy, B T B
M ddstn ok 53] AR ojdFoMe AL AFe #FEE 9
gAY AA, MFol g AR AUHF] B B A7 HEzHe] A
28 Foll B3 FHFAHA P& 3t Ak

olsh o] YR FR9} o
A Aoz

o &4& BAs de A ZALE AT

3) FA ol 3 REH L AL

ofAlotH L ofF By e A FFoZ FA Ao i HyPo] gl
= Aoz zAHAeH, E99 vgt 979 Aee g Bye] EA5
2 Aok 53] A By AMu] 23 A Aquaculture Insurance Services Ltd,
ol&t AISAHME FAZ g S5 HPE Aui2sta gk o] A}
= Hithel AX® FAZES BEE 57 HAsiME uid AR AL

(Offshore Fish Farms Proposal Form)& Q-43lx, §4 $4A2 A$e
Onshore Fish Farms Proposal Forme Q383 lth o] Fo] B AFoA
AR gnler 22 Btk AaHo] HLEEE W&o] 3ot

B £7] 93t Z-VJO}‘C & A% BY ¥ HE
H, A F&82 A% AA 9 R #3 FEolx, B ¥
o #& Aeolth. 22ln A% B AEE AET w), FAF #olox
R ALE, AR, AYAE, AN A8, Y ALF, AEANE, oF
7158, Aulpy) 7B 5& g7}

A A EATE B E7] 98 & Y o3 #Zoh <% 358>
FE ohekgk 9o J&& Yy e, <¥ 3-5-8>9] Section A9 AS, 1. B
el 71 A Frte] AN LS 7|Ede FEoZA, 1. F4% #d o
Aol 4, 2 ARBPAL olFH FA T, 3 OE HHFPAL 4. UE B
d o 5, 5 BYPM ANG *AY S 7|=3Th <E 3590 1.
MRI7E HEog 1. 1831 Y AU 4, 2. Full-timel s g sl

N
-
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A,

3. BAS o BIYR 5, 2
g4 Sol7bA B, 2 olelE

<3# 3-5-8> Foam-1

SECTION A

[}
1

s.

Company Deerlis
fame of sperating campany:

I

Proposm
Fuét Name of froposer

I

Psition in the company

Prstat address:

Tekphiane numbes .

Fan s )

Eomait ansdeacs, 1 availabia:

. Gther contact parsons:

Hame

Telephone.

- wctcirnss,

of uedton?

1 Yas. please giva their Names:

Are there anvy ctser financial iterests in

tha famn. fon instance bavs payees

Yeo 7] Mo (5o ro tre pex yuestion) [

Piease tist the cames of the inclivicksal utas which a4 10 be fochaed in e sarance

Begiaso complete a 5ite Datatls form (Swatinn  for aach sita named abovs.
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<3 3-5-9> Foam-2

T Pwsanned

-

. Mow many members of tatt are employsd?

l Full tme? 1 Part time? l

4. Who manages the farm fuli time?

l ]

3. Detaits of farm managers aat key parscrinel - pheare supply CVs or ésumés wher possible.

Experiarne in aguatultice

Hame Quatifications s i the gk tob Leginof

M Husbaniey

1. How often are dives made?
I |

2. Who makes them?
I |

<¥ 3-5-10>2 M. #FE Aoz, 3. ¢4 FHo g o[yl
B2IE 7]8%=A, 4. Hole

A& EZ] 5. -r7} Holg AteteA, 6.
A% Fol A&dlo]l A, 7. oW g Ao]A|(Cage)oll 14 o]4e] o F
FHT Hol e, 8. ¥ FTU oAFY ¥, 9 dAYHE l/\}—J
A} Percentage, 10. o] 72 A FHs7 A4F Fulv @4 d+4

ARY AE7H Q3 AE oF, 12 WAHFT dF Foldh 71]——',-611/‘1 <%
35-11>2 V. By BEo 2 1. Udts BIAA A7), 2. @A oo e
FE°] BEd Eo] JEA?, 3. Al BFP & A%, 4. 2 FAHT W&
olth.

e

ol
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<3# 3-5-10> Foam-3

2 i adimglog kept?

1 Yoa, wht TMErmation it o cstied?

<¥ 3-5-11> Foam-4

Yor[] Ba 65 tin thve rimat qurermioot
O 0 o msurance

' l

!

2 £ by hsurancel

Yes (] "0 (50 to e newt grastioni ]

4. Whattpes it fish feed are gvent

v
fe— I

|

| e |

|

5. Wno manutacturas the fish feed?

i
i

I

Fepeey clate ot the pekiey l
P

r

Are automatic feesters wed

bd

e $hvams oeve o et ation of Stk e vkl fr g aom vacge grnp?

-

What avengemants are thiire for stock rotation and fallowe sitv?

B Eapactest s meataihies:

Tavte

s w1 Cecina 0 re your terbork? v )%
vo ] He [ Bfuswnd 10 soriow your st insoencel o {] %[
Carwviios yaiw fhomsdnck inweanca? [ ] %[
ispnsad aniy el terms for ewitook st v (] % [
" Tor ko . pleaay give do;
e atect pmrcmntags
4 Deuifsot:

10, ikt fubscrateony o Otiwe ok Twalths smordturing Goeitities s fhae banss bave?

Whether of NOT e SISt 0 4 IASURanCe Claicn.

Onste.

o o

> A¥kmsmotor

iethar oF S 218 5Bt I an raUEnCS C,

o A fahws moradties or faess, otver tharommal e montaleies. surkig the pae five yaaes,

lamiage 10 g, Parse Tanks, cesely and T KA GG TIE KL (NG yoars

Dare atie Canse < boas

abes of Stk tort

1. Does She farw rotsm the services of o fish far rming cors.dtant,
veterinarian, gomemmeant bady o iaher s

H You, who provtades the serdies, and hows whon o3 By attend the sw?

vas (] % sz ca e rowt cuentom ]

12 Varcimiom.

Cinease Topn ol eay o

Methiod utyasinathar

<¥ 3512>& V. Bg 29 A%
A, 6.0 2 Abae] i HAEAY g, 7. BYSALIA 2ol $ie @
A HE9 AME g, a2gx

o, 2449 Fa

FHYAY TE

ool 9t e FAAe 4,

A NRE

Section BEA], V.

oz, 5 ARl AR

S A= T

A5 oA

o

o]tﬂ 1. ;g—/\_g]
Foln, Al&siA <X 3-5-13>9] 3. Y213 (Cage)] A
BY= FHA, 4. WGS84 39 HBAR 5 7+ X
g AL, 70 A Aol AR Ei41A], 8. ¥, 9. 25km
10. 2 Fd Hall e e FAA ol E,

gaol 4 AU, 6.

11. %243 (Cage)d HE, A 5, 12. Cage 1 EFS Este I=@F) £

ol }.
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<¥ 3-5-12> Foam-5 <3# 3-5-13> Foam-6

Loxatios of fsh Gagas. List the cages or e state doek 160 Mo, prafarably
Hatitude and krgitue s e WGSEA Gatur fthe catrinate syiberm wivd i1 used by GPS), oF xeistion ang height i
rvotbws recorgned cosvctinme system

3. Whatanion again) 3

Cage o7 tage qroup Crondnaes

»

Hive you provided WGSBS Zoortinates dbove? Yos iGo to the next westionj [ #s []
Wihich ckotchnate wysten have you el

| |

Tiaw 2 wiiich ths sis martad operating: l {

-

B By whom was e sam 4stabists [ !

e — T —
H oy arw ket M‘m‘ulm

T, frethevesrs other norderto amen tre ik s [J %0

~

I Yo, whivt 2w Gamy?
8. Humber ol other igh famme within 25K of the sie ‘ J

16, Wiat are the namus o the rworest five ot aray, dosen am?[ |

11, Cages
Saction # mber | Size Corstruciicn methed | Manutacturer Marerial Toste <1 ronstaction,

specifh ] b r eRch
swpsiate .1 e vt cover s Bcquined, aeod: of Grese sty bl b 1 6 11 arrienet 16 goestion § in Sactiit 4.

Plaans atmions i he guestions oy s wh‘h Apae providiued r by putting 4 ¥ i the apReoneaw hos, and serach
il poges o nusasiary Y Hios bt # pranosu must vl

e priated on pp. 1ipred and Mwlna poat.

ey ard e ottr Acuarius iomeance Services L i you bozker:
Mg 12, How many L ate cage groups are thers? I l
9. Hame ot the st
1. Wh grops? [ I
2. buk aviaress ot the ude, 1t dilfecent to that of the proprser:
4. Bewsios the mooting vr xhor age systam or yous s,
OR cetail €06 the macring diagran [ 4w it deraded on the eworiog diagrany.

AL A <F 3514>% V. ZA BB ALoz 15 ¢AZS mu
37] 93 NS AR AES waEA?, 16, 771 1A EX, 17
neA A FAFY), 18mkA st 2 mubAl A A A 5, 19 A 3
W W, 200 FAF 1ubg velAe 2oz PEA?, 21 oFe A
zA9 ARAs 5, 2 ASdA <F 3-5-15>04, 22, oo thd A
AuE, 23. ol mBF7], 24 olFo] 2} vle] RiR, 25 s R}(E
7, A%, 58, F4 5), 26 24 743, 27, Ax A= RABE, 28 AAF
Ee Fa wak, 29 b wRig s3] ek 30 7MY W o Ad, 3L
of oM A FF &E, 32 oF FEFL o AN FIYEA
o3, 33, oiuif‘& AR A28e FAPYeA, 281, VI o1F FROEA, L
1% 5% 714t
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<# 3-5-14> Foam-7 <3 3-5-15> Foam-8

15, Have tive macs s brun skl in aciorience with the . o4t rtam, etting wid sauipret
‘Sresoammandatinne? Ve 30 15 e st qrrestin) [] #e [1]
Wi, whyron?
2. How oteen an the nets changed? l
16, Wt a0 the mnorngst 4. Acethe nets individuaily emitied of tagged? ves {7 o [
| T — -
T, Hew oFten 219 thve crgms s moorings Kpected 7 Miekien e i
", by 1f poalole, supply & copy of the mas! recent rapecsion fspont
[ | pree—
T Wi aratotmracscn cay chome on (e ste's equiprine during Thasbast senan? Water dagth baneath the ness in metres
Wind spead at wurface L aval in kriots
2%, s ange. | i
27, Minkrum disctvad oxygen osrcecraten. | ]
3. Prevalting vaind direcrinn wwemer [ Ikml i
29, Mest esposed wind Shimction:
30, Are the capes thted with maeker bucys? Yes [] Mo o tthe next queseraot ] [ J
I Yas, ave the marker triogs 1XWd Wi NaviZIUON W MNDY lighes? ve [ ue] B Langest wch tn kw ] !
B ¥es ave the marker by bated Wit raar pefioctaors? [T 8e 7] . What b the nackoni swrmn foree n the arva? | ]
21 News: nomH v itws? Yes ] o [7]
Hamber | Manutacurer nge 0 toky At dio-ed? 0. What warwng o sl s e Hited?
¥ The Bih
1. The Pechs in prourran
species ool stock 93 I Introduned

<3} 3.5-16>2 VI. 9
2k

, 2. FHEE Y BYst

A, 3. FHF HEE AT MY, A&, AA APl T4 AT dE, 4

G ARbNA AWGAR, 5§ AolA| Aol AL, 7. &5, ¥,
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<3t 3-5-18> Foam-11

Vit Parils
1. What potential sources of poliution are there, at or in the vicinity of the site?

2, Have any aslgal or plankion blooms occurred at of in the vicinity of the site? Yes D No (Go to the next question) D
¥ Yes, what are the details?

3. Describe the water exchange and flushing affect at the site

4. What action is taken to deat with the build-up of arganic matter beneath the cages?

5. What shipping, boating and other waterborne activity is there in the area?

& Are there any relevamt aspects of the perils to be insured which might, in your opinion,
make them more hazardeas than you woitld ctherwise exped? Yoo [:] No [:]

If Yas, what are they?

IMPURTANT - Please sign the declaration on the next page.
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