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E A= metalWave 7|2S 425t metalVox

A AEID 7|2 Q7| E7| AARIS| BHY L 2484

S SE HIWSIUCH A 2HY SHE0|A HIAESH ALY,
metalVox= 7|2 Q7| E7| CHH| B 15dB 52 A5
Y2 D00, 3} 2 0| Hofal 24l 7t
SAOIME FEHRI S RAIRYCH £3| +LZ0]
=S| AEHO||A] metalVox= -45 dBmS| Wt AlS
241E 7|28 9471 2712] -60 dBmi Tt 2434
Extender AF2 A| metalVoxQ| =AM E = 2712 10 dB
LA, ARFYR| 7t Aol =S4 &2 A5Ht
0[0JZHC}. & A= metalWave 7|£2] 2 LY
2SN 5 8 B1lE AEHo= ASHIACL

This study compared the in-ship wireless
communication performance of the metalVox system
using metalWave technology with conventional
walkie-talkie systems. Tests conducted in an actual ship
environment showed that metalVox achieved an
average signal strength 15 dB higher than conventional
walkie-talkies and maintained stable performance
across compartments separated by three or more
decks. Notably, with watertight doors closed, metalVox
recorded an average signal attenuation of -45 dBm,
outperforming the walkie-talkie’s -60 dBm. Using an
extender further improved metalVox's reception
sensitivity by 10 dB, and communication quality
remained consistent even during equipment operation.
This study empirically demonstrates the effectiveness of
metalWave technology in enhancing in-ship wireless
communication performance.

=40t 7|&(metalWave Technology),

HIEHEA A|AEl(metalVox System),

SHH EMEM(Intra-Ship Wireless Communication),
MG ZE=(Signal Strength),

£ AZ|4(Communication Reliability)

O] ==& 2024F5% G722 HHT WA £ Sl
Z|QE| =2 2|9 metalVox s T} 2| 2rof
FHE =Y.

rio
mjo

ISSN: 2635-4926
'.) Check for updates

https://doi.org/10.31818/JKNST.2024.12.7.4.607

Enhancing Wireless Communication Performance on
Vessels Using Metal-Wave Technology

So|AfT =2 3
stalAl’, 01327, HIElE”,

AQ|Ad 5
0144 TZAP,

6*
THE

oot

SHZAREISIT RIXPHIOIZStT K
PBALRISHD AO|bH kYT Bt
RYSEST AL 214
‘oz BT/AS DA BSHADY
B /s He sy Hans
SBHARISHD AO|b{ Tkt D T4

Min-Seok Han', Dongho Lee?, Tae-Yong Park®, Min-Su Son*, Kyongsik Jin®,
Jaeryong Hwang®'

'Associate professor, Dept. of Electronics and Control Engineering,
Republic of Korea Naval Academy

2Instructor, Dept. of Cyber Science, Republic of Korea Naval Academy
SAssociate professor, Division of Naval Officer Science, Mokpo National
Maritime University

4CDR, ROK Navy/Instructor, Joint Force Development Study,

Joint Forces Military University

SCAPT/Office of DCNO for Information Planning, ROK Navy HQ
®Professor, Dept. of Cyber Science, Republic of Korea Naval Academy

LAE

21"
of oX
TR L
iy
o)
Ko
) = ftfo
(Y
o o 2
L)
4

off = O
2o

g A B o
*

(N
2L
rst
=

[n
ol
=
&,

fu offt ox 2 o
)
S

T
rlrlﬁ

B2 ph

e,
=
(o,

o
£ off

oy M
2
)
L

o

o i
e]
ot
o
2l
filo
N,
)
_?L

)

)

o4,

A}

-{J (o]

i

o,
(o)

e

ﬂlEE =

ol ek

30 o > |o flr ox do

Lo o

N
BN
In

=52 metalWave 7| <=9 Au} EAI} o] E 2
7hsAdoll sl ok o] ¢ttt Huang et al.(2017)

E4 2 £45to metalwave 7| & 9] 7| 2

>
[ r
Mo ot e
o 4

B
-
BN

=
R
|

© 2024 Korea Society for Naval Science & Technology

o2

32%4”
Lﬂﬁ

)

o

Bl o o JE XN m o

i rlo ok
S oaly ofm

607


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2024.12.7.4.607&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

Zhang et al.(2020
AFSEFRA A G, AdEE W
Aol Autsrt o2l WAL UKATH3] Lee e
al.(2021)2 metalWave 7|49 A2 FSA T2 E
2 AdstA o, AA e &G M 9 45 HS
o] BE3to] 0|24 Ao BHEATH4]. Kim et
al.(2022)2 My} &4 Bedg 7fds gl oL, ookt
2324 gl digh a7t v &5kl AA A Eol=
A ko] AATH5]. TFAH O Z Chen et al.(2023)2
metalWave 7] &9 &35 A A4 24+
FAAR, 714 s Fdol it +A12 A A7
2 250 4959 7|07} 4|34 o] che].

olET 7 AT 27ke] BA A A L3
@ 472 melo By YRe 24w 3
= SFNA FE = g
e
NER Q1T AT e, MR

=3
of
o,
fru
2
_\f_l‘ jine]
ﬁ Ol
Am
oX,
o
N

DA EA S ZE A Q]

Z2A R ZA

A9l A A Z A4St 0] o] A metalwWave
71%9 9o EAE& Ao, metalVox A|AH]
o] st=glo] gt Qe A Aol s ZA5] 7]
sooh B3, AA 3 S0 BT Hs HA
E ZAE 0G0 R 7|E BA A A" v &

/_\jl
2 9] metalvox?] $5:42 QJEaTh mpxuo
9

f
e
N,
>
lo
>
oo
ﬂ
N
or
ox
B
0—%‘-"
ok
re
4
ol
019‘(_“
2

™
E71dE 5 3], g FH Ve 20 = 7

Aol c}.

b o
o &
ol

o
o
o
e
4 rlo
2ol
=
Lo
N il
w2
FogT)
g 2
o
w~ T2
o
A ol
kit

<
jus
e

, Wi-Fi 59 £41 4]
of 2 74| BA ] 4
duto] 2342 oj g
Fojolu} W H F7bo]

ok e o mok
o
¥ 1o
B o
fo
do
oX
ol
o

R U ()
oy

_?lﬂ
kd
-
PN
id
flo
2
=

e 2
|
ol

I

lo

e

oX l‘-lll

ol od N o o
OI"O rlo mlo _IR Ol.m rﬂ

e 8o =2 rlo

o3
fol
P
&
N
N
e

4o o2z o E o 30 ox
)
o
ot
o
2

>

N,

S
et o

1l

fifo

do ox
[> op ©of

2 x 2

N
ol B~ ot g

=2 o
N

i)
W > Mo
oXx,
o

K
o
ﬁ oE po 2
4>
)
I
B
oX,
H
Hir
Ko}
H
et
o
-
Mo ot Jr o

O o X
d0 i 5
Ay
A
o,

=

30 9 3 3 > oofl g do

fr 0 reh 3 orfo

o Ix
0,
9
>
e}

. 01‘0
ot =
__r.L‘
_OI
,
2
op
o,
v
>,
>,

(NI

L=20 1og(?) +a-d )

A7 A, L& A% 74 (dB), d= AT (m), A= A1t

A
o 54 (m), 18T ake F4 TEE o7 F47
Zeo]th,

Journal of the KNST



Min-Seok Han et al., Enhancing Wireless Communication Performance on Vessels Using Metal-Wave Technology

of WAL A Fut57t BL5E (3ol
A7 AR W], w2 e A
AE 3% BB | 2 oI5 1

op i

9 o

ot rlo r_Tﬂ e 4>

S —
of
e

¢

ﬂ
171

&%ﬂai%%J%é¥i%4ﬂ

9 olgth.

>
N 2
o

|t

B AR
Jlm
“<
jan}
i
ﬂ
a7
o o
b
§
<
rr
o>
;.:
)
o
fru

i g

[¢]

2.3 metalWave 7] <9 Yot EA

A& ;ﬂ
o] HFA]o]t}. metalWave
s mdz 49 & A,

39 61-;(5)0 _E[L_/J_’:_ TZRE
ﬂﬁiiﬁﬁq Alo
Nee et g
A metalVox7} 24 ER 0] 24 AuE dAbsh
of A7 oz Attt o] B 4] (2)¢ 2ol

299 % At

r]o l‘ll‘
Jg =
[
2
0
")

%

Table 1. Characteristics of metalWave

Property Description

Propagation speed Approaching the speed of light

Lower than typical wireless

Attenuation rate L
communication

High penetration

Penetration within metal structures

Primarily used at 1-OOO MHz
(can be adjusted
according to the environment)

Frequency range

Polarization Strong vertical polarization
Pcoupled =7n- Ptransmitted (2)
01 7] /\1 Pcoupledx_ ﬁ‘c?;l ﬂ— ;ﬂ@. ’ PtransmittedJE.‘ ;ﬂ‘{'o\“%
A, p=2¢ ae (0<p<noltt

qgoiﬂﬂﬂdéigizﬂ%iﬁﬁﬂﬂ
]

Aot AP o]
o Ao
E(z) = Eye*?e=ifz (3)
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