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SUMMARY

1. Title

Prototype development for management system of coastal farm facility using
satellite data

II. Objectives and Background

1) Objectives

The purposes of this study are

- to design a module to process satellite data and extract coastal farm facilities

- to develop a prototype of management system of coastal farm facility based on
database and electrical navigational charts.

2) Background

- As farm facilities continue to increase, a policy is needed to maintain a proper
level of production through control of unlicensed laver farms and stabilization of
supply and demand. To put such a policy into effect, it seems that continuous
monitoring of laver farms is necessary.

- To manage inshore laver farms efficiently, we need to make investigations into
actual sizes of farming facilities; probably, the most efficient method is by use of
satellite.

- National satellite resources have been increased and KOMPSAT-5 will be
launched at the end of 2010.

HI. Scopes

1) Research area, field survey, and in-sifu experiments
- Research areas: laver farm facility in the southern part of Jaebudo
for brown seaweeds and abalone the west part of Dadohae selected
- Field survey. the positions and structure of farm facility and the optical
characteristic
- Experiment: monitering test using optic and microwave satellite data

detection test about small target using microwave satellite

2) The calculation of the cultivation coastal farm and comparison with facility using
optical image.
- Used optical image data: KOMPSAT-2 and SPOT




_ The development of detection technique for laver farm facility.
— The comparison with in-situ data.

3) The prototype system development for management of coastal farm facility

- The design of management system and prototype development

- The tool development for visualizing about laver farm detected based on
electronic chart

- The database design and development

4) The study about application of SAR image
~ The design and development of small target for indication on SAR images
- The characteristic interpretation of SAR signal about coastal farm facility.

IV. Result of the study

1) Survey about laver farm facility around Jaebudo:
- Facility structure, determine the facility layout construction

- The investigation of optical properties using dual spectrometer

2) The module development for extraction of farm facility wusing optical
satellites(SPOT-5 and KOMPSAT-2).

- The calculation of the cultivation coastal farm and comparison with facility using

multispectral and PAN images.

- The module for extraction of farm facility (that is developed based on MATLAB,
and C language).

- Configuration: File import and output, geocoding, information extraction, mapping,
production of cultivation information

- The geocoding module: the survey about reference point and listing from
Daebudoo to Pyeongtaek.

3) The prototype system development for management of coastal farm facility using
PYTHON language.

- The linkage module among spaceborne data, electronic chart and MySQL(my
structured query language).

- The module implementation for the management of coastal farm facility license

- The history management of the information about coastal farm facility

administration.

V. Practical application of the study




- The promote and feedback of developed system on Government Authorities
(Agriculture, Forestry and Fisheries, National Fisheries Research, Coast Guard,

National Oceanographic Research Institute, etc.).
- The application of standardized electronic fishing chart through pilot project of

municipality.
- The study of application method about KOMPSAT-2, and KOMPSAT-5 that will

be lunched at the end of 2010.
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of ) ol gatsitt B HolMe A9k A FAAe A AdF AEE g v FE
dugEs A7hsHH, AFAAG dN g8 dojF Ad dEAE AR EAS. = F A
WERE W HANAGI HNE FA G,
1odeld 2 g gy
7}. SPOT-5 94
¥ 32 Spot-5 gl A &8 W B A
Sensor Wavelength(xm) | Resolution| Swath
HRG Panchromatic Model PA | 0.49-0.69 | 2.5nY5m | 60km
Bl | 0.49-0.61
. B2 1 0.61-0.68 10m 60km
HRG Multispectral Mode 5 1078080
B4 | 1.58-1.75 20m 120km
HRS PA | 0.49-0.69 10m 120km
BO | 0.43-047
B2 | 0.61-0.68
VEGETAT 1km 2250kny
GETATION - M T 780.80 ’
_ B4 | 1.58-1.75
18 3-10. SPOT-5 ¢JA

SPOT(Satellite Pour I' Observation de la Terre) 94
TEATE sy

French National Space Center(CNES)$]

el

1.

Belgium, Sweden® France2]
QAL Alz=wlo|th, FH 9

SPOT 9142 19861 29 2240l ZAlE R em, dAle SPOT-5 7bA] TARE Ath (19 3-10).

SPOT-5 #4del digh AAg Al =
0 g el FsiA = E oF 25m A%< panchromatic

Yo A
A FAde Aus FE] A A E A E Akl B85S a9 3119
() 4 FAeld 18] 5 ofF = wolHu o] ~(DB) 75
G WE el gEF o] A XA e el e W " oY=
°fF 7o R o w4 R o DBE TEeilh
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Input Data: Bands 1, 2 and 3 images of SPOT-5

Land Masking

Band Differences: [(B2+B3-0)+B3-B1-B)]y

Edge Detection: Canny

Morphological Analysis

Binary image: Theshold

Morphological Analysis

Group Labeling

Merging, Error Check,

Calculation of Group and Total Area
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T oA PRl s, Canny oA ©47]%(Canny, 1986)8 A&-dth dnkA o
Sobel oNA X719 & 7)€ 7 (gradient)®] ANZEE Abgste=u wal), Canny 719
Ei‘j* AREEA 1 71E At Aol Hao YAAE ol&ate] Al o3 oA E T
of FZakE slo] shgstth F2001)E A, 91X, A7) Fo] dAstA &S EAE A6k
9ol Canny oA % 7|9& A -&3)
% Prewitt, Sobel, Canny$] 37}#] WH <
7b sdsddt

Canny o4 @A71¥& 28 3-159 (@Fdl Agstal F23e AALdE FE344
ol 71 A dejxl AA o] HZHQl o el
A HE 3-159] (e)d~ .

g wAlE, A7 T kA e a9 34159 (a9 Agste] Aol 1d 3-159
D)k (c) FdE ol &sto] AFstE Zleolth of HANA defA e 2gate HFwdel 9

o

sl oloAm, 19 3 1601]*1%%3‘ dol=dol os) ZF doledd s whra ol diek v s
Akt 1“4 S 3-169 (P HelEdd dde adel Y JEeR ved sl
H, s & 767 elH o114 7«1&_% D FNF AEFE 758 (H T A LR 3462%)
FHE
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A 3 A FAMFEold(SAR) &8 ol o4

Adwrd oz FANFYOIE(SAR) AlFE VVHEHgy HH #Hurd Alse] ZAert 2 4
& JHAH mpgolvt 2 FE QT ‘ﬂ}‘:‘r W A7 ko] FuAkeA kel dgEs e
s g eld e Ay, 35 dele e 2, FHste] dv FAA A oA vt
AH71e A gl oEsnz OJC&}% A o g, Fo] § 7|EAA EAlstd Al
SE AAY F drh. 29 3-172 Cl=oA 859 ENVISATY ASAReIA 59 94
olty, XWl= 9412 HH¥ 3 Spotlight2=(1m %)9} TerraSAR-X 14 A5 Wig AEE
Tt w9 Ay 19 3-18d AAEAT. FANFEelE Fde V)3 #ARlen of
Aol A7 el A5 7beshy, A% BR FFo] Lolstrg gor FEI #FY
ATk Fekskch

o] g-3Fo] Dual-Pol. AF#.(2007.02.18)& o] &3}

1% 3-17 ENVISAT ASAR APRE=E
o ANE 7 FANEE AST 93
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(a) RGBS 4 (b) w32z
. ; O =
719 3-19 TerraSAR-X AFol )& RGB <43 W ZAx
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19 3-21 HSVHF A A 7 ofg] #2383 9 Im TerraSAR-X o] &

3. ¢t Yo AA B HA A3

o, IAA R AAle] Fueta e R ¥ ‘SHJ ol #2lE st S1E9
Aol AAGAE o]l &5ty wEo| ALy g} EO], A 707 o) o (Synthetic Aperture
Radar, SAR)E o] &3] A& HUEH stz st A7F Wol ol FolAa glvh 54 %
Ag sty fsiAe, 24 JHAI e ] o] At 7<(Radar cross section, RCS)&
ol gste W WA7IE Fal 99 RCSE s o] Ak 1Al A S =
Luneberg #W= WRALZ] 4FH ] w} dHEALY] (tnhedral corner reflector, TCR), %W s} HkALY]

(dihedral corner reflector, DCR), %% ¥%A}7](active transponder) &©| UtHRuck et al,
1970). Luneberg @ WHAMZ) &= A A& (omni-directionalol A A& Aoz A s/
RhabstE gale] lou spAe] mia, FAVE Wol vrbe ol gk v faker AL

183 5% Ay WALE ol &3tH AaL JHHE FREE

v 349 Aoy Hibd JAA R o fiE A
REALZ]E Luneberg @l WhARZ]of] wjalsja] AwraE whal 540
‘XLO} etar, 7Aool A, A7t %O]if} 4 xqo]

257h A Aol

W 3pdkAL 7] (Square - plate Trihedral Corner Reflector, STCR)
Fee] 4w A AW A WA S A Sk F W ER A A S
JApbak o kAl el 5519 H(Levanon, 1988). o] it WkAlz]e] RCSHHS =43 1L, o

H [e] )
SALE A AN AEA A ol g Ao vmaRth o]F ol wA A4 FAo
ALgE 7ol AR AaRkAlZ] 2 Al A a o
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Z el o]z} 015 mel QSTCR® RCSE VV-, HH-,

2210 g wa Hate] gro] glojof sji
7t s UEATIBR

T o

24 Ade a9 3-249
5 welrh o

VH-¢} HV-#HadA S48 4
Qe gFos wARR} SAH 7
o} £ 4 %ol phi #45°

o2 o

A QSTCR oM+ ¥ XA 4
AE VH-#3 RCSE HV-#uo] gyt 2o} 19 3-24004 T A%
ejolm, phi 0° (A¥) FHo|AE DCRe RCS 5A4& H<l

¥ RCS¥ o] STCRE RCS

(Ruck et al., 1970).
VV-#itE vlwa zZhed RCSe Wbyl Aol Hareh HAghe
HH-3139 7o 15 dBY 1AXE Rol=d, oz —20°<¢<20" o4 DCRe 9
RHo=z weolr),

o] HH-#Hsjol| A § ZA Ve w &<l

*35_

] ZFol7F 10 dBolW o] A u,
&}




3
7]
1]
T
3
2
; N\ )
Meas.VV | | A I N I,
A AN AW
15 Meas.HH 'l n ! | T l‘\ P l\'J
AN AN R AR TIN
pol TooMeasmv AL ViV | LT AT N
Y 80 60 -40 -20 0 20 40 60 80

Horizontal Angle,s(deq.)
a9 3-24 4-ad AMAE AW Ao wkalz]e] RCS &4 A

(1) EdE ¥
A8 7IH F syl ZYWE W (Method of moment, MoM)S A7) HE w742

(electric field integral equation: EFIE) %3 #}7] &HHE WA 2 (magnetic field integral

equation: MFIE) & %3 #l2te vl dwbA el EFIE4 2 th53 2 vh(Balanis, 1989).
ul G ] = /(-
i gl J[2.060 sV [[52, ()6 s | = 1 =) (4] 3-2)

A4 Glr) e gwgrs uggn, Vo3 Voo 27 933 499 1A

L

2ehe] 7187 (gradient) S 2v) #eh ADelA w2 AR S )E 7E F RCSE AN

A gk ERE ¥ AAA] Ast QSTCRE FAE meshx kgton] 2700782 w4 @3
o2 v ¥ L7Loﬂ*ﬂ ALt st BHE ¥ SR AMA 7P SFesh dadgE a4l
selfcell® A& & wfol&= ZF selfcelle] A BZ A A& A8 AAS Y. o|wo] e 29

L

A
HEAF o] A400 olstell A A ghol FHEEE AL 9 3 ¢ A& AAsgon, Jhe-AIQh
H (Gaussian Quadrature) S AbE-39 v (Burden and Faires, 2005). =8 3-252 HH
Hujo|l Al EHlE o= AAis QSTCRe HHH I RCS#H 4% HHH o] RCSEHE vl
o} A QY HI phi +45° FHoIA = vl FE Apold 2 dBeste] <At

=
’r‘—g- H"} o .U

~~
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£ R¥ow, phi 0°oM e 3dBolste] Aols wBolrh ¥ 3268 EWE

QSTCRe] VVvHA el 48 VvV RCS#HS wlag age|ty 8 34 @<}l phi
A5 W A = B A ZEE Abolel] 2 dBolste] eatE B elow, phi 0°914E 1dBelshe] zhel
£ B

15— | ; | | ,, -

>
»B

RCS.(dBsm)
B
P

A kK
5 |
J AN AN
-10 -
a5 | ) ]
MoM |

A Meas.HH

-20

80 -60 -40 -20 0 20 40 60 80
Horizontal Angle,é(deqg.)

2 3-25. HHH st A a9 ARk g3 542k RCS vl
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Ba skl
- f_\.‘:f AAA A AA
£
0
L N X
) Pa\
A 5
x
10 i
-15
! MoM |
A  Meas.VV | |
-20 e o L

-80 -60 -40 -20 0 20 40 60 80
Horizontal Angle,s(deq.)

% 3-26 VVEIlol A melE W AAL 2ke 24z vl

(2) o] &4 2 AlEe o] A

Ashbabslel dalE Be ATE Bl 24 2 o|24%e] gk au B =Rl
Alket QSTCRel wdk RCSE A &34 12 A8 4 gloxzx phi 0°9F phi
=90° o) AR AL FY AT WAZDCRY SAL Agai, o o) Ame|AE ALz
3 49 AADISTCRS 54 48 sl ol 242 A% Aadch

wrop —90°<$<90" weE nysow, -90°<g<-80°  ~10°<g<10°

80°<$<90° of el DCRe RCS A4Sl 4 3-3& Ahgeli, 71 wre] ZecMs
STCR®] RCS Al4H4 9l 2 3-4% A}43t51th(Ruck et al., 1970).

16ﬂl4sin4[£+35.26ij o
4 180 51n(,8151n(¢))
(2] 3-3)

7pen 7 Bisin(p)
4

4zl
Cren = % cos? (54.74 %)(4 —cos(g)y

(2 3-4)

19 3-27% STCR¥ DCRY o] &4 RCSE ®WolZx 9lon STCRI DCR F 1HZE
tst QSTCRE] o]&4 RCSE o ¥ 4 ot
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easAARRNEEES
RhATEE S i

20t © STCR+DCR i R L
-80 -60 -40 -20 0 20 40 60 80

Horizontal Angle,¢(deg.)
19 3-27 STCR¥ DCRO o] &4

H% A8 B aE 98] High Frequency Structure Simulator (HFSS) A8 AT ES|oE
Abg-Eko] QSTCRE RCS EAS 241 stqlth. HFSS & Ab&3to] &+ DCRY © STCR9
548 45t F B9 A 99E FEEAL, olF T olEAe B sdn. 19
3-28% 3-29% 7z HH#E kel Vv #A gbo| A o] RCSe] thar o] & k3 HESS Alat ¢h& Hla
g Zgolvh phi £12°%e] HEEWEL QSTCRY Al Wake] =zl els DCREA 0
Vet g 9olA STCRE Gako]l a7 vehyt Aoty mAge F77 #fopxivd FEs
Hol A7)7} ZrelA | Ex Folxi AL HFSS AkelA #elsgth. 53], HHHE ol v s
VVHEHT oAl FEESRE7E A4 vehved $A7F ZelAd HHAwel VvHste] FE5% 4
o= Zrolxlth,  1euf QSTCRE F24 5Ae 2slA vvsgte] FE&57 HHE SR G
g3 A Ve
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oko] ] 2 gk 2831 HFSS Al e vlal st
o] QS TCRA RCS el E4e A 4 s @ 27 3-29% HHHAT A 4k
= i Hool e val e Aleldl 2 dBel

= E%i.@%, phi 0°ol A& 3dBolske] ato]lE Ridh 17 3-312 VVH o] A
@ v gEs qu ﬂl—t} F 8. SH” 49 FE 9l phi #45°F WA= v GE Akl
3 =, t}, phi £12°%-¢] F&
A7F EE HFSSe 4

o= ]

PA

o) HERAS S, VYRS i) urwe.ua A REANE T
. vk A WAk 529

e masA S & g e @l st
o] B ow, —20°<¢<20° 7} ox] VVHAI/ HHE SR o 22 A4S 2 5 3
=z 34 9% F2d QSTCRE Argsithyl vvHgst HHE 9B o {48 Aoz Bl

RCS.(dBsm)
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MoM |
415 A Meas.VV
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a9 3-31 VVHulol A RCSFE W

oJEA Y Ag Aol AT FOWA FHFS oA HoeB2 FEA G Hol
=

A4 9leh o] B4o] Alg®E QSTCRY FA4&A  (0=5474,4=45) ojxe RCSE 4
3-52F #Zo] ¥ A} (Ruck et al, 1970).

127°
Osrer = 7

(m%) (4] 3-5)

o A& olgstd Fugd WAl AVPEE FAS A9 RCSE A £ 9la
Zro] whE RCS ¥l 19 3-309 29 33194 2ol w'|a FAFg Rolr), ;
L-C-X-di=ol e z7|¥d Alak® RCSFE wol Zoh, wAlz]e]l A7)7F 015 mY e C-
ME(B3 GHz)ol A9 RCS #e gk 78 dBsmelw, o] & 29¥ 3-30% =¥ 3-31¢] phi
+45 °d wjo] i Aok ol E Eo] wAlre A7I7F 1 mY Aol ' RCSHol 40.7 dBsme
= =27 Sk mEbA RCS7F &2 149 Agole QSTCRE AAste] 24 €4 =
w2 = 7 A "o 242 2], AA FFR wet golsl A & RCS #e £, £4

uic)
w
w
[\]
rr

4

Aol Ast WAE FEwe] Fu(dihedral) FEE HE A AWM 27 Hgee], BF
7 vjrtETe) o] Fie Wl FRE 2 UMLE dod e otk of AgelE ¥F} ¥
gofl T2 nirtgwe 7]d7] 4FE we Aoz nelr

._42_




70

60 -
% 40
@
)
N2 30
0
%
20
10 - l’ 7—— X-band(9.6GHz)w
s ===-C-band(5.3GHz)
N |5 +exee | band(1.25GHz)
0 05 1 1.5 2 2.5 3
Reflector Size (m)
¥ 332 L, C-, X-ml=d A e] vkl 219 RCS AR
4) A%

99 SAR 9¢ wNE clgstel mdel X FAL gadl A Awd Ax

(prototype) ¢}

Reflector, QSTCR) é A

2}
Al~dEl o g =AE et sl

oq x4 x% M ,g

.A
D:
=
s
>~
Zz
Jﬁ
o
o
(2 o
r>\l
&
{4
rEE
S~
=
N
O
-
N
=3
E
=
@
N
fa)
=
oy
=
@
E
jan)
=
o
-
=,
=
&
B,
=
£,
@
o
=
=
@
—

RCS #lE1S C-W= (53 GHz) scatterometer
ZHPS FUE Wyt ]i’“ 2 HFSS A&l sz vlas)
3

Basl Btk Fo A K19l phi +45°ol A =Agkak vlnl gre] Aol HH-
o
AA

Aupe} VV-Ha} BT A 2 dBolsFE R9lor, phi 0° olAE ¥l ke HH-# 353 dBo]
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