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Abstract : In this paper, we suggest a fexible multiband antenna which can be equipped on an inflatable life—jacket. The antenna can
send distress alert and location data of survivors to assist rescue operation when crew or people are in distress. The antenna operate
in three frequency bands such as VHF-DSC band (156MHz), COSPAS-SARSAT band (406MHz) and GPS band (1,575MHz). The GPS
band is implemented with a square ring-slot planar antenna, the COSPAS-SARSAT band and the VHEF-DSC band antenna is
Iimplemented by monopole type. In order to give flexibility of substrate to be equipped on life—jacket, FFR4-epoxy substrate of thickness
0Z2mm is used to make antenna. The reflection coeflicients of the fabricated antenna are -88dB, -204dB and -10.7dB at each bandwidth
like VHF-DSC, COSPAS-SARSAT and GPS band, respectively, when people are wearing life—jacket integrated multiband antenna.

Key words - antenna, multiband, life-jacket, distress, rescue

1. M 2 406MHz %= 1215MHz e F3h<pol A 5238 Personal

Locator Beacons (PLB)7} Z4W4AlEZE COSPAS-SARSAT

A4S B w7 3k wF A1k olg 2 Mube B3 B o E HAIE, A4 A B AEE gA A AAR
F 25 A Abge] HAAk 18 e gide] o] & gk FaletE A4S st FA 9 Fx AYS Ader
A 2 AbnE Fx) 27 dojua ok 20043 5-H 2013 (Zurabov, 1998). o] W W}l $1x3<21S 98] Global

AS Al 2k Abare 9k 9700700 &3l Positioning System (GPS)7F AF&-E7]1% 3HcH(Yijun, 2007).
9 AR 42 oF 600780 o] EtH(Ministry of GPSiE 1575GHzE 2942 AR Z2date] 914
Security and Public Administration, 2014). WekA Sulell = BE AFstal A&aA gotste] 3 A4S 425 Fq5
ok oL, A AAH R By sz Atavk As FAl 7] 98] ARRETh 1 ool 2dAbe] Qlits defehs Adnt
d T Rle FEdS A5 5 Aok oA FzZ aHsy] 98 156MHz WD Very High

ol#]3 ZuAlal A A A&3 S 5?4%& ZAl2~®"l  Frequency-Digital Selective Calling (VHF-DSC) 2&E %

A AA - A8l $oh(Huang, 2007).

il 2l A YA 2=l COSPAS-SARSAT B m=RolAeE ddel A ql&e 29 F2E S oA
Alz~€lo]tH(Munshi, 2014). siAell A 29 Abazh #Adsd AFE GPS, COSPAS-SARSAT PLB, VHF-DSC9| 37}
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Reflection coefficient [dB]
L

— - -38.5mm
— -39.5mm

164 167 17

-30

14 143 146 149 152 155 158 161

Frequency [GHz]

(a) Reflection coefficient according to Lp

Axial Ratio [cB]
w

> e 35.5mm
Rt R —— -|==-36.5mm
1 e - — —37.5mm
—_—. . — = — —|---38.5mm
o= @"TiT7 — -39.5mm
1.555 1.565 1.575 1.585 1595

Frequency [GHz]
(b) Axial ratio according to Lp
Fig. 5 Reflection coefficient and axial ratio according to Lp

2-2. COSPAS-SARSAT PLB ¢tH|t AH|

Fig. 691 COSPAS-SARSAT PLB thle] <telvrF GPS
Stelu} 2 VHF-DSC Stelvtel g dAEo] gl Rds
UehAtE. COSPAS-SARSAT PLB W99 &3 Fa4=
RaE AR Zolg ZHste] AASIA 7hds] Fdo] H
. 9714+ Fig. 691 o} Q& GPS <teuel PLB ¢HeIL

o w2 Wshg AR okt o2 GPS9te| 7t
3 #3471 Atol =S 2FElEy] Yl AlEd
, A75 Fig. 79 YeRdSlth Lyt Tmm o]3k2l
Welrt A A7 @4 A 5 ok we
Aol A 8mmE FHojof 1Hdo] HAsl HE

>}L_E0E£_1h',!‘i$l~
o)
07}

o ~ o to 1o

Fig. 79 ]EB]O]“ Ao A Lx’} 8mm
Fuk7F e 414MHz S ey o

o
ATt o] AL Az

=

1o off

=,

- 475

e PRal A
2 2kl AAE @ Aolrh,

(-]

&

B
o

Reflection coefficient [dB]

"
«

350 370 390 410 430 450
Frequency [MHz]

Fig. 7 Reflection coefficient according to Lx

2-3. VHF-DSC ¢t AA|

Fig. 19 AAl¥ VHF-DSC ¢te|ubi= 713 Aol 7dd =
xﬂ 2EYY g d4d E=H(wire) o2 ExE JHZE F
Aol HArt et FRFRE B4l Holg 243t
A FEo] JHeskA <tHVe] A Ay A4S
Aat7) 913 71 Al mld PR Fo wd P2
A" ol mhe Al 54 wss Ageeldd A
£ Fig. 89 YEAT
T N ]
I . A7 E - g
Eel iy i N R

Frequency [MHz]

Reflection coefficient according to number of tumn

Fig 814 2 & 9ol ® 47k 27hgel uheh A

EAo] MAE= AL AT 4 Jddn dH | 7 sk
T2 QR AAFEE £A9] o] K3 Zolx A vk VHF o
do] 58, F WAL EY SJEdE e vE 9ustE 580
AR =M do)7} golxH 7438l E 2 (Estarki, 2010), ©]#]
3 & mEsle] B =RoME 188 J|Fow A4S 2
Bcii A=
3. CHEIL} M= & &H
AN EHIAE EdiE F7 02mme] FR4 7] 3ol A ztak oF



—

mm —

Fig. 9 Fabricated multiband antenna

Aujell A Azbgt telvE FHEE7] o WAgste] o]
£ 3] 272 7] (Portable Network Analyzer)E A}-§-5}od
AHAGE ZA 3] Bokth Fig. 100 AuolA ZA4she= &=

YeRRATLE Fig 110 Aol 43 <tete] walA)
AlEdeld A#E vaste] YR ITH

fus

o o (1 of

Z=
H

o~

T

Fig. 10 Indoor measurement environment

Fig. 11014 VHF-DSC el A& F 270 3=
AAGZE AA =] duE s FjE 5o YA =
4 3tk PLB ti9 3 GPS el x &= +
2 A3 FHFIFL ol R o] FE e WS B G
ol kA AlEEol S & uf o] W& 7hetsle] EHY X5
& A7 slo]of gttt

05‘.
BN
N
2
X
M
o

TR A7k obd vtk EW glo] 9 49 e
o 54 WaE 2] A, v 9] W Qe PES 2
o] Belry Bo A AU TEE Sl FHEIE ¥
B etEtel wAEd S4S FAsan. Fig 129 A4 4
3 #4e M A el ol A% FRE7E 9
FHoR e oF 2em Aol XA =, o) A 7T
7% da Bol A W Q= A% FHE o) $r
S8 wolsh fAlelT. Fig. 130] vl SlolA 349 ke
VARG Aulel A 243 WA 5E s s g

e EA

UERQIL § 71A] 25 Algro] #g3ix] oo
3

v
AAFe] B4 sl 24e B A Z4s

............. ——
= T

U
=
=
@
S
=
=
@
(=]
8
= -6
S
S
5
&2 [ Simulation

_10 === Fauipped in life_jacket

100 120 140 160 i80 200

Frequency [IMIHz]

(a) Reflection coefficient of VHF

=]

'
1]

'
=
o

N
o

Reflection coefficient [dB]
i

i
25 | eeeee Simulation E 1 . SO—
——— Equipped in life-jacket
-30
350 370 390 410 430 450

Frequency [MHz]

(b) Reflection coefficient of COSPAS—SARSAT PLB

o

-5

Lo L S -

s -
e - -

-15

Reflection coeffident [dB]

RN i

-+ Simualtion - -

--- Equipped in lifejackel il
20 quipped in life-jacke

1.4 1.43 1.46 1.49 1.52 1.55 1.58 1.61 1.64 1.67 =r
Frequency [GHz]

(¢) Reflection coefficient of GPS

Fig. 11 Comparing with simulation and fabricated antenna
in reflection coefficient

10

Fig. 13& AH Ry Adty oz = H
3b7b AR U3, FEHOE 2H i}017} 91"5 AR I
o] H{th VHF-DSC tHollA & §AtAIG BAdo] il
A B FolAWA FiaFE 156MHze] Y
Sth. COSPAS-SARSAT PLBUGolA = F34-2] W37}t
uj-g- wmEtgl o, GPSH HolAE e Fo] =
1} o 73] 406MHzF 1.575GHzA A HHALAl S &
-10dBeolste] A¥E HAT

- 476 -



Reflection coefficient [dB]

|
W
=]

120 140 160
Frequency [MHz]

(a) Reflection coefficient of VHF

-10

-15

20 }--e

Reflection coefficient [dB]

-30

370 300 410
Frequency [MHz]

(b) Reflection coefficient of COSPAS—SARSAT PLB

-15

Reflection coefficient [dB]
&
Q

-20

14 1.43 1.46 1.49 152 255 1.58 1.61 1.64 1.67 =7
Frequency [GHz]

(c) Reflection coefficient of GPS

Fig. 13 Measured reflection coefficient comparison between
indoor and sea

Fig. 140 72715 &3 Abste] =29 9ol A& o
QbelLe] wbAMAI 54 S35 Eas UEhlde 54
& DA Aol §lis FAGANA sh7] wWitel] W EA
7 54 Adel] GgE nAE 240t Qs dFo|d) =
o] W THz77} WAF AeEA, AL} eI} Abo]e] zh
AL oF 6cmo|th

Fig. 14 Measurement environment on body

Fig. 159141+ Fig. 109 Aul A3 vlaste] AA ¢
% 54 WaE weith VHF-DSC telo s vpx o4
W o)A 3 Astsh A @42 ehia ek PLB He

M= FRFI47F 4= MHz ol 2 o] 53l AL & 4 9
o1} o] A3 406MHzol A= WHAMAIS=7E - 10dB ©l3HE R4
il Y& AL B 4 ot} GPSH oA s el Zo] Folx
WAl WRAMAIE EAdo] dRbd oz v AS B 4 3o
L o§ [ 3] 1.575GHzo A REAMAISG E4d0] -10dBolske] 54
S A 4 YAk
(a) Reflection coefficient of VHF
E ek
350 370 Frea:gency [4-h:lnDHz] 430 450
(b) Reflection coefficient of COSPAS—SARSAT PLB
< e

14 143 146 149 152 155 158 161 164 167 L7
Frequency [GHz]

(¢) Reflection coefficient of GPS

Fig. 15 Measured reflection coefficient comparison between
indoor and on body

GPS <telvtel B$- Algto] qreusl 4ate FHx7E
ez oBs gsty] 9ske] u-blox
Z2a9E o] gste] 44 GPS A el (FG25MA-SMO1)
] A A8k ar, Fig. 160 =43 2
AN A Fig. 16014 7k @Al 21 F< GPS
dS Uehfar 9l=ul, Fig. 160013 1071¢] GPS 14 o5
B 258 £ 9l 495 JEa glow, AuEel
W We 0dBel L, A2 Ak & 7he 10dBE hehia
)t} Fig. 160 25E A& GPS <teLb= 107]9] 9o s
ZAlEE= AlE Al7)7F 30dB ~ 50dB Abolel] ®Estar gl
& g, AFE St 2 A9 A17]7} 32dB
)

2
~ 45dB Abele] EEaka g o Atk

b1 =1
=

o @

- 477 -



Received signal strength

Satellite number

(a) Receiver sensitivity of commercial antenna

Received signal strength

Satellite number

(b) Receiver sensitivity of proposed antenna

Fig 16. Comparison of receiver sensitivity
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