GG A9 AL 2AGE U EEA pp. 153-161, 2005. 4

34 RFID 7@ A4

TR, JAN”, AFAT, FHIT, o)A
AR AR AR, o EEAFANGT ANESALDAY, e S TSRS LAY AT

Concept Design of Marine-RFID

Kk

Ja-Young Ku', Jeong-Bin Yim™, Jung-Sik Jeong”, Taek-Keun Nam™, Jae-Eung Lee
*Korea Coast Guard, Incheon, Korea
*xDijvision of Maritime Transportation System, Mokpo Maritime University, Mokpo 530729, Korea
sxxMaritime Industry Graduate School of Mokpo Maritime University, Mokpo 530-729, Korea
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ABSTRACT : Recently, The govermment of Korea declared to develop RFIIXRadio Frequency IDentification) as one of key strategic
technology to perform U-Government using Ubiquitous technology. But, most of the related technologies for RFID are mainly focused on
the inland application excepting marine applications. The last target of this study is to implement new Marine RFID{M-RFID) that am
cover all of EEZ areas as large five times as inland volume. In this paper, as a basic study for the M-RFID, we aarried out on establishing
the concept design of M-RFID, developing the construction method of M-RFID and, extending the idea of M-RFID. As studying results,
it is known that the M-RFID con be use in many practical areas such as the protection of EEZ area and aqua culture, the safety of fisher
man, the disaster control for islander and, fisheries logistics with real-time.

KEY WORDS : Ubiquitous, U-Government, Radio Frequency IDentification, Marine-RFID, Radar
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g 2%8 2 AV £ Jou, #ddE BAe &
v} (mile), 2AE FANAN £ ol Atz Art &
Fge8 $4 RFID/USN 7|&¢g¢ adiz 388 + v
(B.Barker, 2005).

3w, v MedAAFS(EED) S SAHAH] 57t
de 383 sgoln). o] dgojA ojule] A BEe o2
P9 B3 L FARNYY TFH B& Fol T EAR A
7192 gtk 53 5= 94 A2 397 JuaFApst
FE 3 gl o] AlHelA 314 RFID(¢)3} Marine-RFID#)
olulzA M-RFIDE £3) 7l&de Alg3] Fsof 2
F7434) F shiE ndch

old] E dFo)XE M-RFID 71&eNdS Y3}z, o&
T3] 3 e "AE Ak

RFIDE= o]a] 19403t AlAl A2zl o) F&3] e
#lolti(Radar) 7144 o] &% RAo] AlZojch mg, dA
e EAY €xst AR F2& AT g Fust AL

Ho] Ed, I 3 A2, AP FAFzE A
SART(Search And Rescue Radar Transponder), Adz} Aut
e Atz 4 7)|AF Alele] ARBAE %
AIS(Automatic Identification System) %o tiEZe|t}

(McMurdo Ltd, 2005).

olglg 71&EL olv] §A 7I&F vt MU A
oz 7&E 71 {3 243td M-RFID 7|¢g W2
o] §4 RFID 71&3 &3 Aol 73X d ez Ad
Het

ole] B dAFojM M-RFID 7|&& /A¥sr] A 71z
AxgA, 71& dojtE o}43 M-RFID9 NdAH3} 4]
Boet 5g n#stn, olF sl=golyer 735357 A
Wi "ARE 71tk o2’ Ade U] EaAeln
Hesick, M 2 dFoMe @A AIF3 S7HEHoR
Ydsjol B FaE AA} FH 7=k

24 M-RFIDY} &75HE Eoks iAol @xold# &
Zolde] o] 9§ AF oA} oj¥le] BE H YR
otk H $Euvet Agsige] MeEAAAFGAS F
Zojde] Bzqds 9= Pt FFdn en, T
HEo B o2897} A A FsiEol ¥ A FAL
Byl olgle Aol EF, thINlF Ade] wetHAFATY
oAl e}=F Muta dxAube) AA Ho] & fFPF
A B AEH gyt dasihEGEEY BER
g, 2005).

7, ANEHoz tAd sulzl, APFAY/FTAFTA
7, ;34 #Holtl(High Resolution Radar), GPS(Global
Positioning System) & ©]&& 53 AAZAAAZ A&
Ha gk z2eu gAg sivigks ¢, B §o 71AEEiA
g4 E3o] Erbsstm, dojn] AARE Heldel Bils
&, YAFAYLE o] &8It Aol L, FFAFAYL F
7A Egslx] Edhu, GPSt ¢rAde] A7t #AEe F,

<)

o o [»

oX o©

B Aoz olF7A] sjelA] Hepd g EEHOR
#8312 Falan e ARtk F, Hold P& FB
Ao 2 ALEHT] Wi dgoz #4831y Tdg 44
olg], ti&o] FAojnIZoA NS FYUES Badte
RAE AHA Brbsd AAoth(d - o - <, 2005).

£ dFME o)n] AAl ARxA olF xR
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2te) ZAAEAR 2 PGS FF3L, UEdA AFY
RFID €18 423 A72 sdsie ouirgds Histey,
Oxg 2335 58 JARAFA V)5S HEF2EA o
WEo] Ariwte] AFYRAE xFs] A3 A4S b
&lo] M-RFIDE #43}stnz} g} obge] ol M3 AF
HAZ AEET JE AFRIANAE(Z - A -9, 2005 4 -
7, 2003; J.S.Jeong etc, 2005)91412] HolAd g 9% tiNg
2=8 #Holo] EWAZT(Digital Coded Radar Transponder)
718 &8sl 2 ATE APz

k23

2. M-RFID 71 H&

2.1 7|= RFID 7§19 D&

Table 12 @oli2%E A3d RFIDS /HEAAE
Foz gof AYF Aoz {AHE RFIDE 1980
744:3tsla gl

un R
2 =

Table 1. Summarized history of RFID

Alei(d) W &

~AA2AAE AZIZ ot (Radar) el 7H&stelel
ozt FA Ropolde A ©A| &2 AgeA A

- 19481 @l RFID AW A2A%

1950 - 1960 |- %71 ©7A¢] RFID 71& £F (474 &%)

1960 - 1970|- RFID o] & 7Mez $2d7F A3

1970 - 1980]- RFID 7t} Ayel 714

1980 - 1990 |- 4l % RFID 2¥3 22 7%

1990 - 2000|- &#3 29 RFIDS BIAL 2§

“DNZoz8 ASHANA RFID/USNTE71E R &
MNula 2EAT7 Aoz WYY Aoz Be

- Z7lel W% FCColAl ITS¥oll &7 ¢lstd
59GHz 2¥EY WES ¥Psn 4T fxelsol
R 7t A8& ek RFIDS =981 89S

- RFIDE 24, A4d<td 59 2747 R 3F da%eld
£ ¥olz o Mo ey

1940 - 1950

2000 - uief

223, Figle JLandt$}t BCatlin(2001)5°] 1% RFID
o} weAlg} A gope] s Eolth age] FEE ez
A, AR, FA D AREo APH SR} T I
Bopol Aol 2aAE dehln ik FigloA, deluE
RFID 7Wdel Aoz :2gh 19409 i€ 20008 74,

—154—



1940s 19508 1960s
St refteas vt wsey oy explerssors ot ne
agor wure Ve N et o W Necrmarogy Taory of PR
Bartor s ven
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Energmun of sunsema
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£F0 becsman 2 gort of wreryauy We.

19508

“Pakio tranesmasion syshrms with
wodutatibie passve responder”

£2

Sciente Pubhmtmns
and Paten?s’ :

Fig.1 Historical time line of RFID; it is shown historical extension areas on the Science and Patent(top), the

Relevant Military and Government(middle) and the Commercial Application(bottom)
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Fig.2 Frequency allocations of RFID in military part
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gy, 7]Ee Hojr Aze $FHoE $HY & AE
g Al 19929 AMdAzG 2 ¢AFN Al2%)(Global
Maritime Distress and Safety System : GMDSS)9] |7
wio wE FEF 00E oY AT € EE oAM
o iz 953 Ful2 Ans D ¥ SART7L dow, #Hol
o B39 d4E FFEY ALALS= RTE(Radar Target
Enhancer)7} 7het=o] lok 3k golgjy} o}9je] &ate]
t Aute] Ak 5H/43 ARE Aoz £33 HE
VHFul(156MHz) AIS$}, GMDSSS suzA QAF9Agd4 ol
23t sgEdGME 2 2dAbe] YHE AAE
EPIRB(Emergency Position Indicating Radio Beacon) &9°]
Uk
asy, AISY] Z¢E EE ojio] 1rte] AISE Bf3jots)
I mx BAe SlE GPSE AMgdeldlz, SARTY
EPIRB & #87ZE032 Ay wie HEoz Ag
& & gltde Ao Qloh 53, ol S S Mol

22 E83le 39 Bl At 2 sk
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Table 2. Comparative table between conventional marine equipments and Marine-RFID

a2 AdAd Tae AR RV gx5e | Tog e 44 HgA BAH
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22 M-RFID AMujA 744
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velch $4 (DoddF ez Fofdle ojHe M-RFID H
ag AFs 7 ojidel Aok gz )7 ool 0B
oz olFsd, sYAF A dojd 2AUE Fad
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Az elgoldg ApdsEta, G)dFode] FAE, 4% )
7t darede o4 94 D/BE 3&39 FxFezA, 6)
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e MESHA "o
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Fig.3 Functional diagram of Identification Friend or Foe

by M-RFID service

A AYATFAA F 3~5d AE)eA, M-RFIDE 3
2432 s 230 wet g Auast bsE Aoz B
Atk Figdol 3713 o)A M-RFID Alxglo] 339 ¥
o dAsE Myl o4 AT WES et

AFAFAME AP At A oARIT O AL
g 4 Adx, oUEL o] AXNE AsFozA A HYAR
Aol 24AZ+ Y7} setElol AP REIL sHeE, AR
o FUE9 AANY QUBHZ AdA] AT F gl
o, siFellAd BzE Aol Y7t dolriel A sietd
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283, Fig4el 7150l F357] olsiM= Fig59} i
B-ad QA Aol FHHooF @k o] SAZME
RFID ARIAIY oAzt 2006 d5E FdAE vMEHAZ}
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Fig.4 Expected service areas for M-RFID in
long-term concepts

Fig.5 Network construction for smart integrated
communication in M-RFID

3. HolAHE M-RFID AlAE ¢4M

31 HMA AlAd 7N

ZopAe  FALEo]ZA] Identification of Friend or
Foe(IFF)Z  EYUtHS.AWeis, 2003; Theron, 2005;
JM.Anderson, 2001). ¥ 3o #£3 M-RFIDY IFF Al&
¥ FHEE Fig6el vebdoh ojMdlE= M-RFID #9128 #
e, AFAE AL o 2t AzAY FxE
°]§3 M-RFID #t”7] & M-RFID ©|&4ol2 ¥+ IFF

ARt BAIZA), dHiolg AR ZA Fo=2 T4
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Fig. 6 System configuration of M-RFID

32 € 7o

Fig7& M-RFID ®l19] MN&d4 sigdd @3 71&3QA
/Id=oltt. M-RFID ®j-16lA Afd HARe 199 #Hold
EYE{(Radar Monitor)el el vt} o] o]d A9 £
(Target) Hof oA AYI=(ID Code)7t YEIA Fich o
A AEacde 7 ojdd HAE X ARt THH
Ak

olg} & ol RUHHIM IZ=RIZ Jge
SARTel AHL5H3I e AUdMcMurdo Litd, 2005)

M-RFID ®j1¢] 7%= ’5]%5’-5% F353 2 g5z AA
AFet7] WEo & HAueiE ZT FHYo] VMRS
Tt olgjgt IERS VgL AE ghE-dA ¢ wz
-5 2 43 HA4-dE F9 o8 AFLE AXNA d99
(Theren, 2005).

A 3= HRGYE 3] e, Fig.7¢] Yebd v}
st #o] X-BandE AMEde A, 93GHz~95GHz W9
Ty JA5E AL, o] FuUst ERFEHE Aojsio B
3E A &, o] RIE g=sle] At o] a9
A /A d2A4, 11010 olgte txd R5E 7t
A2 deolr ZYEA dNd 4 gloh

o]u]
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Radar Monitor

f2~f1 = 200MHz
f1 = 9300MHz

Fig.7 Technical concept for signal patterns
generated by M-RFID Tag

Fig8& M-RFID ®j19 Al2=% 74 =o|tl. Helical <t
2 AH83te] 9GHz W99 dol AAE 53519, vlo)
azgs 2%7¢ MFdolE(Circulator) & F3le] #Hole A
g At a9 A5 §aNd @ JHA dE2AM el
SUIERS AYFAE oj&ste] & oo ¥EE A=

79, 233ty 237 FUI 2l BeE Aojste o] AE
g 95z $A9t APET Yol FHB 2AUNA $
Ag AE Helical el 18 =o] E2(Demodulator) =l
i Aolsjze] YA ¥, RFID H29 $54 A1ZHg Aol
FEA HAG Azre] B33E AEYRE Helical YeE
Fote] FAUUL
? Helical Ant.

Microwave Circhlator l——pp| Microwave

Pre—Amp. J\ A LNA Amp.

0.8C. |g— Gate

9.5GHz Controller Demodulator

Sawtooth Pulse <

Generator Generator Logic Unit

Power Supply J

Fig. 8 System configuration of M-RFID Tag

Fig9e Aga7(MIde etc, 2003)014 HAFgLoz 33
£28 M-RFD dae] GEAVSLA, Helical FFF),
Aol#¥, RFID %S uehdch o FHel F$- =717
ok Felrh Fsota, & mW Ade £RZ A nmha_
izt wiele) 242 6709 oY Abgel shssith @,
Sei7k 2 dEel 1-201Y ARe AAAE ;scr:}
(A.Dearn, 2005; A.Umali, 2005).

Fig.9 Prototype M-RFID Tag with short range

33 2lci7l P4
M-RFID #ti7le 349 dole] g olgstel 4s

g $4A%ed, o] B £4% oy WAARE tAY o
HAnz wsl A ol 27 AulE(Radar Scan

Converter, RSC)7} Zasich ojv} & - ¢l - &b 5(006)] ]
g Mg RSCY 34315 H¥E v Aok RSCH 7)
Fodste] matd a4 BA9 F3risel AFPoZ RSCH
AAs} e Wgs) Fasty 1 75 Ay AAe] TA
ajrt.

Table 31 A2 7lwd FA RSCO ATz AMdE Ve
tt. M-RFID B 488 Ysire A/D HEJed vES
7b Fo.8d, @A 40MHz A=l BHIEE AYsta lew,
35 108 E 60MHz FE7HA] F4A1Z o] Aot

Table 3. Technical specifications of RSC

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

Radar |- Video Polarity : Positive/Negative (%)

Video (- Bandwidth : 20 MILz - Input Impedance : 75 Ohm

Raclar - Number of Sample per Trigger: 3th 819270

Interface ~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

R ad ar|- A/D Sample Rate : 40 MHz (Max) -~ Sample Resolution : 8 Bits (Max)
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- VIRTEXI : 4332, ADA A|°] R PCI Al

D a t a|- Memory : 32KB FIFO , VIRTEX

Processing |~ 715 : Trig TrigZt A1, Mol gain Aol, £l A5 A 48 42 A
o, EdAZ 48 AF Aol ¥

Control .
Interface PCI Bus : PCI Spec Rev. 2.2
Indicators |- Trig, ACP, ARP, POWER LEDs
Data .
Oumt |~ 33MHz 32Zbit PCI (132MB/s)

34 ojSd8lo] ¢4

nlEelojE Figl0ol el vlsl o], o|FEE FAL
938 MTT(Moving Target Tracking)st Hopwd& $3
IFF(Identification of Friend or Foe)Z T4 dth
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Digital Radar Sig.
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v 5 ’
[ Kalman Fiter® olg 8t OISR M 22 ]‘g

[ #a3ac a0 e motaw |
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!
y I
% ZOIHIA
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Fig.10 System configuration of IFF in M-RFID

Fig10014 o]5A F4& S MTTE =2 dHolg FR
o XFgE FSS JAstn F83 FEUNE AYyoz gz
371 9lsted AMelxd  Zrde (Altemative Kalman  Filter;
AKP)E ol&ste] F&3ch o83 AKFE 8 ()7 4
(2)2 FojWTHd - < - ¢k, 2005).

OG+1)=200+0 oy

Z(D=HO0 + V)

o714,

o : 2= 98, Z(D : 3 9E, & : Fejdo] uj=
g O 2242 35, @ 33 3%

9 WA E7 918 WA AR e Figlish 2ol
Bim, AAE 2718 olgdtd dF oite FrAL 7
¥ 7, o5 AN RS #4570 "ok

Covariance of Innovation

S, =HPHT+R

Initialization

#0).5 ’

Covariance of Prediction error /

By =ABA +Q- ARS ' BAT 7
State Estimation

B =AY + Ky (S —An)

Compute gain
K, =4RsS,’

Fig.11 Adoption of Alternative Kalma Filter
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@ F RASS ALHN Z2aPe ARA olge =
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AR, MTT A2 29 2t Bxo) ), Az Soln,
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283, o) FHoIN BT FRE dold AFFA) A
Aok FFlAE MITolN 32% Bl 482 olgsel @
2 ojue ¥ald ¥, oU9A D/BE Aol dRolue
YA, 4 oF, 71BA $)E 2Yech o ARATHe
AzHoz AANEe] EAHe] AR Al g BE A
FolN @4utere S ok dolE Wy Axge
o) AN wAR FAARE NAse] BT ¥H FANR
2 #4ES ¥y,
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