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Abstract : When the crew or passengers fall into the water due to marine accident of vessel, it is very important to rescue them quickly.
In the case of marine accidents, most people in distress have been wearing a lifejacket, so if the GPS and Cospas-Sarsat communication
module will be integrated within the lifejacket, it is easy to rescue them. In this paper, development of the dual band lifejacket-integrated
antenna or GPS and Cospas-Sarsat communication is discussed. The antenna with the FR-4 substrate of 0.2 mm thickness for flexibility
was designed that it can be fitted close to the shoulder of the life jacket and operate at 1.575 GHz and 406 MHz. The GPS communication
antenna was implemented with a ring-slot antenna having a circular polarized characteristic and a meander type linear polarized antenna
is used as Cospas—Sarsat communication. The two antennas are ed by a single microstrip line and an open stub is used to minimize
the mutual interference between the two antennas. The performance of the fbricated antenna attached to the life vest is confirmed by the
measurement of the return loss at GPS and Cospas—Sarsat frequency bands.

Key words : Lifejacket antenna, wearable antenna, maritime antenna, search and rescue antenna, integrated antenna
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Fig.1 The location and size of proposed antenna
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Fig. 2 Proposed GPS and Cospas-Sarsat antenna
configuration

Fig. 2 (a)dlA] B%o] GPS ¢tHUe] 5§42 rlo]az2~E
S ARSEH, WAAlE A v)gke] HA Wl
A &% H(slot ring) FEIE T TE GPS HE L
Azt B2 A4S o tigd wEke] mAge &
Z(Ws)} dol(Wp)E 7HRiste]l Fdskdth o8 st /3
StelU= oln] o F&(S. W. Zhou et al, 2012; S.G.
Seo et al, 2013)ell EAde] A 9o, o]F Faste] <t
HUS AA S} Fig. 33 Fig. 401 €% 99 Z(Wp)3t 2
ol(Lp)e] Wstel] wE <beHUbe] WRAREA 9 EH](Axial
ratio) 54 W3 E AEwoldste] YelALh o &3 A
A Aol Ls¥ 45mm ol F Ws7} 3mm ¢ |, Fig. 37}
Fig. 40 AAE Aol Axs 2HRd Ip 7F 9~ 10
mm °]3Z, Wp 7} 05~ 06mm & ] §kA}E2o] ok -18dB
o|3} o9, Fu|7} ¢k 22dB o|dl7} Hi= AE & F Utk

o My 1o o

- 368 -



-15 T ; S .....é ______________
; . [—Lo=2
20 AN T F | =—Lp=9
E ! | —Llp=10
_25 1 | |
14 15 16 17 18
Frequency [GHz]

Return Loss [dB]

(a) Variation of slot length

-10

-15

Return Loss [dB]

-20

‘ : —Wp=06

25 I I T

14 15 16 17 13
Frequency [GHz]

(b) Variation of slot width
Fig. 3. Return loss as function of width and length of slot

Axial ratio [dB]

1.54 156
Frequency [GHz]

158 16

(a) Variation of slot length

Axial ratio [dB]

=

— Wp=06

15 1,52 1.54 1.56

Frequency [GHz]

1.58 16

(b) Varition of slot width
Fig. 4. Axial ratio as function of width and length of slot

Fig. 2 (b)E Cospas-Sarsat & 406 MHz ¢telY 24, njo]
AR2EY AFHMER FHAEHE HH v vho]E ke
o] A& Feol7] A3, velEF EF-ES P d=(meander) T
22 TE Fgolth AlEY oS T3 QreElvte] viAbEA
54 & Fig. 59l YERNSIT

TYW

|
0 0.4 0.8 12 16 2
Frequency [GHz]

l'"

A

173
=5
J o
=

Return Loss [dB]
KN
w

Fig. 5. Simulated return loss of proposed 406MHz antenna

Fig. 691 Fig. 3~ Fig.
Agkstel shikel 7]kl
ENEES

59] E/K-]

95 HeERE
she] FddRR

L
£ e

Fig. 6. Proposed antenna configuration

Véw% FHAaslsly] 914l Fig. 6914 1
= wAAR Aol AW ~EE
(open stub)7} ﬁaﬂcﬁ ATk A ~E B o3 GPS F
T 7F 406 MHz QFElVER fr91 = o] Fig. 2 (@)¢] GPS & <t
B o] S s AL 34*5}3}7] gk Aol o]
A o] da3d o] 406 MHz StelU= 12
O] 4°ﬂ o8 GPS F3 9ol
6ol 7 ~ElB {5

et itk Fig. 7¢]

Eo] = J’E‘ﬂ =

(=]
]'T:’rE Fig.

- 369 -



0
5 5 Y
w
S
oz 7 O M (NRORLY1 S} U (R 8. N
c |
=
] i
B LR e e
—wn:h stub
—without stub
_20 1 I
0 04 0.8 1.2 16 2

Frequency [GHz]

Fig. 7. Simulated antenna return loss without/with open

stub
3 5% 9 2y

Fig. 8 AAE vtgoz Axtst eV 2H5S UER
At HlFAEo] 4401 FAZF 0.2mme FR4 7138 ALS
sk, 713 AA Z71E 7R Omm, AR 125mm & Fig.

19] 33k B} AL AAg AA g Fig. 8914 FHA 2
= W 2B B ol F T HHUREY] S Fo
7] 98 A¥Ho g FYS srfry, AlEH oA HA R

1

Aolrrt ZA Aol Ut} v A FhEtuE = AlEd ol A
I} 593 grew Azt

AZHek obe|Lbe] wkabiAS wiE 3z 24 7] (vector
network analyzer) HPS722ESE Al-&3}o] whAlEA S =4 &)
R, AEdeld A g vlaste] Fig. 99 JERA AT
Fig. 9oA A3 g3t Al EdolAd gho] fAMES & 4 ATt

AZE etelvs P70 S Ao
UzA, g Py zr)v 2Eo] 28 IS
Zaps gdo A oteEuRA 29 ot st} wekd Fig.

103} #o] f@ﬂ*ﬁ] ?“3577]7} t‘% 2 Ao

”“7]; HP/\}’\ AS =As= E45S Fig 109
LFER AT
8]
g [
=
2
S 10 +
£
=
E <15 | |—simulated *” Y (i e
A\—measured I
R I N N

02 04 06 08 1 12 14 16 18 2

Frequency [GHz]

Fig. 9. Measured antenna return loss

0
E _5
=
@
o -10
fix |
E
3 H :
E 15 | —free space [~TTTTTTTTITTTONTTTTT T
—on jackst ! ! !
_20 | i ; I i i I i

02 04 06 03 1 12 14 156 18 2
Frequency [GHz]

Fig. 11. Measured return loss of antenna before and after
integrated into lifejacket



= L

Fig. 11 373 ?Uéiﬁloﬂ $aEo] FYEAT HEol
2 75 Qrelhe] WAREASE Aol e Qhelke] B4
WMakE 24ste] $ Rl TYE7H BE A
QAISE Shelt Atolel A7k ek 8em AERA] Qe
WA QlAle] Gaol mivste] ehelvbe] EAo] A-fETkol
Aol B4t wgaA dehte e B 5 9

4. 2 2

¥ mRel A AR FRE7o) Gl Thsehl, GRS

Cospas-Sarsat 9143 A& 4 9= olF oY <tHuU=

0] =
-

Aetert e rElus £ 02mm ) RF4 719 Al
g3tol, gha HANS ZE% sglov, YR S

AR e] 3t AzEo] PRIV FEO &S W
GPS % Cospas-Sarsat 541 F3gol A Fxo] FHAch

& eteuE FHEz7 e Walo] Faela, WA EE fle
W IZ® AE ot B FHEv Ude] Jheet <t
Uz g8o] ke ez g,

=1

)

I

= 7
2 AGE A B E e 20139 A S e
A}?M °4+Hl APoz FPHAFUT
References

[1] Ahmed, M.(2006), “Satellite-aided search and rescue
(SAR) system”, IEEE International Conf. on Advanced
in Space Technologies, pp. 43-48.

[2] Joo, Inone et al.,(2008), “Development and performance
analysis of the second generation 406 MHz EPIRB’,
IEEE Advanced Satellite Mobile Systems, ASMS 2008
4th, pp. 333-336.

[3] Lilja, J. et al.(2013), “

splash: Lifejacket-integrated antennas for global search

Body-worn antennas making a

and rescue satellite system”, IEEE Ant. & Pro.
Magazine, Vol. 55, No. 2, pp. 324-341.

[4] Seo, S. G. and Jeong, B. S.(2013), “Design of
double-band double-polarized antenna”, The Korea

Institute of Communications and Information Sciences,
vol. 2, No. 1, pp. 53-55.

[5] Zhou, S. W. Li, P. H and Wang, Y.(2012), “A
dual-band dual-sense circularly polarized square-ring

slot antenna”, International Conf. on Microwave &

(<)) ;(]_‘F_%,: . ookﬁLN .

Millimeter Wave Technology (ICMMT), Vol. 3, pp. 1-4.
[6] Zurabov, Y. G., Ivanov, K. K and Kuropyatnikov, A.
D.(1998), IEEE Inter.
Conf. on Satellite Communications, Vol. 1, pp. 156-158.

“Cospas—Sarsat satellite system”,

AuhgFd 20149 79 259
AAbgEE Y ¢ 20149 89 269
AuAEe @ 20149 89 28

- 371 -



