200395 AFHANAEI EAGELTES

E

X

Development of Passive-Type Radar Reflector for Fisheries

Woo-Suk Kim* - Jeong-Bin Yim* - Yoeng-Sub Ahn* - Sung-Hyeon Park* - Jung-Sik Jung* - Kyu-Dong Lee**

*Division of Maritime Transportation System, Mokpo National Maritime University, Mokpo, 530-729, Korea
**Graduate School of Mokpo Maritime University, Mokpo 530-729, Korea

A95* AR FIA RS AFAS o FE

*ZEAGUNGL NG 2GR, FZ LA FRFE o HAHY

{CONTENTS)
Abstract
[k 4. PRR-F TEST RESULTS
1. INTRODUCTION 5. CONCLUSIONS
2. RCS THEORY REFERENCES
3. PRR-F MODEL
Abstract

This paper describes on the development of Passive-type Radar Reflector for Fisheries (PRR-F)
based on the newly revised 2000 SOLAS regulations. The purpose of PRR-F is to provide it as the
protection devices of a fishing net and a fishing field. The PRR-F is composed of corner cluster
bundle of light galvanized iron, and it is inserted into floating styrofoam. Performance tests for the
PRR-F are carried out in an anechoic chamber., The test results show that the reflected radar signal
from PRR-F is large enough for the purpose.
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O izati IMO tablished to investigat
1. INTRODUCTION rganization ( ) was established to estigate
maritime laws and regulations, The IMO prompted

On 14 April 1912, Titanic foundered and safety the first Safety Of Life At Sea (SOLAS)
standards in the shipbuilding changed forever. Soon conference. SOLAS represented an international

after the tragedy, the International Maritime agreement to secure the protection of life at sea.
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Then, the SOLAS chapter V is revised with
several relevant resolutions in July 2000. These
amendments entered into force on 1 July 2002 [1]~
[4].

Collision avoidance is surely the most important
part at sea traffic. Especially, small sized fishing net
is surprisingly poor targets for radar reflection and is
frequently in danger of being overrun by larger
vessels, even under good conditions of visibility.
Most of the small fishing net, with fiber and nylon
material, do not possess enough reflective qualities to
make them highly visible on a radar screen. In
addition, small radar reflectors may not show up on
a ship as radar, due to rain or background wave
clutter.

In this paper, protection device of fishing net using
corner reflectors is developed[5]~[7]. The basic
implementation methodology is same as the paper
‘Designing Passive-Type Radar Reflector for Small

Ship’ presented in this seminar program.

2. RCS THEORY

Assume the power density of a wave incident on a
target located at rage R away form the radar is Pp;
The amount of reflected power from the target is

P, = oPy; (1
6 denotes the target cross section (RCS). Define
P;, as the power density of the scattered waves at
the receiving antenna. It follows that

Pr
47 R? (2)

PD,-':

Equating Egs. (1) and (2) yields

I;;’Dj ) (3)

and in order to ensure that the radar receiving

¢ = 41rR2(

antenna is in the far field, ie., scattered waves
received by the antenna are planar, Eq. (3) is
modified

6 = 4xR? Rlim

R—o

(’;;’D: ) (4)

The RCS defined by Eq. (4) is often referred to
as either the monostatic RCS, the backscattered
RCS, or simply target RCS, The backscattered RCS
is measured from all waves scattered in the
direction of the radar and has the same polarization
as the receiving antenna, It represents a portion of
the total scattered target RCS 6¢, 6t) 6, Assuming
spherical coordinate system defined by (p,8,¢ ), then
at range p the target scattered cross section is a
function of (#,¢). Let the angles (8., ¢;) define the
direction of propagation of the incident waves, Also,
let the angles (0., ¢,) define the direction of
propagation of the scattered waves. The special
6.= 6 and ¢.,= ¢;,, defines the
monostatic RCS. The RCS measured by the radar
at angles 8.+ 0 and ¢.+ ¢; is called the bistatic
RCS. The total target scattered RCS is given by

case, when

1 4x x
Ot = 4 L_=0 fa_zo (8, 4,)sinb, df d4, ()

The amount of bacscattered waves from a target
is proportional to the ratio of the target size to the
wavelength, A, of the incident waves. In fact, a
radar will not be able to detect targets much
smaller than its operating wavelength.

The analysis presented in this work assumes far
field monostatic RCS measurements in the optical
region. Thus, near field RCS, bistatic RCS, and RCS
measurements in  the Rayleigh region are not be
considered. Additionally, RCS treatment in this work

is mainly concerned with narrow band cases.

3. PRR-F MODEL

Fig .1 shows the three kinds of PRR-F model
developed in the work. Photos for
PRR-Fs are shown in Fig 2.

real shape of
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KMU, Korea.

Fig . 1. Reflector models for fishing net
(Left) small sized corner cluster
arrayed type, (Middle) large sized
corner cluster arrayed type, (Right)
large sized corner cluster arrayed type

Fig . 2. Photographs of the nd structure o

PRR-Fs. B 113 T o REE S VAR &Y
(a) 2-stage large sized corner cluster,

Performance tests for the PRR-F are carried out
in the anechoic chamber of Korea Maritime
University (KMU) in Korea. Fig.3 shows indoor

RCS measurement at the anechoic chamber of
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(b) 3-stage large sized corner cluster, (d) 3-stage zig-zag block, r=26cm, 1=93cm
r=26cm, 1=93cm
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(c) 3-stage zig-zag block, r=19%m, 1=43cm
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(e) Extreme large 3-stage zig-zag block,
r=39cm, {=140cm

Fig 4 RCS test results
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RCS test results show that the RCS value of PRR
is more large than the reference reflector {Davis
Echomaster). In addition the RCS value much large
enough for the purpose of PRR-F.

Since more detailed RCS tests are under
proceeding in now, Full of the RCS polar plot is not
shown in this paper. That results will be present

next seminar.

5. CONCLUSIONS

A new Passive-type Radar Reflector for fisheries
(PRR-F) is designed and developed in this study.
As RCS test results, it is shown that the PRR-F
provide practical insight on the implementation of
PRR-F,
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