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Study on classifying operational data and tactical data
to manage maritime networks

Lee, SeongGu' Lee, MinWoo? Lee, ChangHo' Lim, JaeSeung®

Abstract

Navy'’s maritime operations not only require tactical operations within LOS
(Line of sight) range, but also require strategic and/or operational C2
(Command and Control) with command posts that are located in BLOS
(Beyond Line of sight) range. To achieve these goals in maritime operations,
U/VHF communications network is utilized for LOS range, and HF
communications network is utilized for ELOS(Extend Line of Sight). The
introduction of satellite have been revolutionizing maritime operations.
Although voice and data communications are widespread and commercialized,
utilization of wireless network for data communication for the future
battlefield is absolutely necessary.

This research categorizes types of strategic and tactical data information
(referred to the concept of the level of war) and proposes which network to
choose, between satellite network and RF(Radio Frequency) network,
depending on information type.

This is to simultaneously utilize satellite-centric naval TDL(Tactical Data
Link) network along with RF network. This research concludes that, deriving
from the simulation results, it is far more beneficial to utilize both RF
network and satellite network simultaneously, rather than just employing
satellite network solely. This may be a successfully alternative solution to
resolve issues arising from composing efficient network for future maritime

operations.

<Keywords> NCW, Tactical Data Network, Maritime Network
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o] A WEYA(MN : Maritime Networks) &2 o] thdk 5= Kidstonoll 2] 3H
AetE ATH7]. KidstonS 34 UMEYAE ojxAd3 FA3 BA87 ws &
= MANET(Mobile Ad-hoc Network) o & A o|3}sict. weta] sia MEYa &
dAE A - ded dolHE At wHE AR U(source) o] th.,
F U EYIAA AL SHE W (termina)e S¢S 3t NCOEAAME AHE
A deoly FAs Hda= gt o] wiied &Y UESAE ‘sl ~29F
acket switching)” MIEHIAZ & 4 Ul izl 293 U EL AL 7} ddolx AAdH
dejo] "H A A (message)'E° JFoZ FAHEGY. 7t wAAEe] YEYAR
ol = 2 qrefel] ol&) Aojd Azt A7) “HFl(packet)” o2 ] H T}
AL A MEHIE ol&dle] HARE FH3A "ok A2 NCWoll A A&
AdedelHdaE 19 Az 2 ZH 9 Fx& et dF 59, @5 a2
Link-115 HF@elA ARE38taL, ISDLE A WolA AHE & oM 9 ded
< olg 8 A(JTDLS : Joint Tactical Data Link System)S T%3lo] Link-K = A A
IS SAY, FAY(UHF) A AFE o A o]t}

B
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Aoz 7FQstAThD a28la ARe AdA dvolHet M3 volH®
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el BLOS W elel = SFd(d, dirhete] A& s &
HF % wt& AMgsh7]| 2 3ot

1) KNTDS %+ Link-16, Link-229} Z& A< dlo]g & Z(Tactical Data Link; TDL)E A}-&3}+=
34 1y

2) A7IA wIAIA Y] A7|e F ooy 847  ofyH, wWAR 9 Jlert AR dEe £A4& ddete
7]&o] "
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Arrive to Ship_B. - SATCOM_Only . OP_TAC.

(@) HEY =2,

Tactical data . ™\ SATCOM . Opermational |
Arrive to SmpJ\/\/ 577
/ Al 133 "
1444
HF, Tactical
143,

(b) 94%-SHYHF) 2.

<18 2> Arena(ver 14)E 0I88 iy HIER 2L (x=X= CIOIEIS JH£=0ICH).

Ao AEETFS Coyp [kbpsl, 223 FAA A= dFEolof & HolH e

&FE Dy, [kbitslehar spzt 54 9ol M= A BAdH dAFH oo &

ox HEHoof stnw Dy, & AEster Zag doly HEFEAIRE

(Tgyp) AT HAEFEF(Cgypel o3 A4k wepA, 4% Zd(@= dolHE

Bl ow ASA N Ty, 0)S b3 2ol vetd & Adoh(d Pdgy v A8 d3t
A A A ZHsec] ©]t}.)

AEE = dolg e &8 H&S adtal shxb 28 A% AY 2db)oA e agtel
uet YWY FAgeR AEEE 747 dolE o] WA HERE AdE-FAY
A A Fagdor Bl wo] AFAIIHT, )T v 2k (3, a= A dHolH
FollA Ao R HAEH = Hole e Hl&olil, Pd,.= HF 2% dat 1A gto]t})
DShipX(]' a)
Tyr = + Pdyy, (Pdypr = 0 [msec]) (2)
Cur
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oA 2t AT G ANHE JuE AAH/AEH oz BFa,

2} ﬂ°1E1 Hgol web 94w TAYES dEgow Abgat 45 mdHe An
Aol Hsde ABdA AhE B TP

o1 HAs % FIM AT Y MENAY AP} RAY] AFEFS el 5o

g MEND BN B4 mddetn 4 BN dolg A5 AF A% U7

>
10

o
=)
B
o
oy
0
o

® =wddA AlEdelds A% sd vESZY] AEI FAge] AF8FS
AEA doly dFdd w5 vga 2ol 7HA et

Cgsar = 64 [kbpsl, Cyr = 9.6 [kbps] (4)
add A4 dolH e 2 "X E aigste] HolE HdEe] HAHo] T8 an
ol7] wiFol §AEH TG AAA Algte] trE S ¥ Havt Ankd ol &
A8zt T HIAA AIbS E2FEAA AEEFS AAESIAT. WA, 948
15 (hop @ AAA Ao fASA T o= sl JA)RES Asidete $24% 5474
AopA A Aol 250[msec] ot webA Pdgy = F 250 [msecl?t €t} olwf, HopAd
NS FAEE A dEgge]l FAaAwel vl o 6.7 vl (= Coyq/ Cyp) AT,
AT AIAA AEE agetd, 1 ARE st FAAEHE S doAA glol
HolHE dE & F Jorn= ey 22 A4S 45 F+ dth
1[sec]: 9.6 [kbps] = 0.25 [sec] : = (5)
21 (5)ell 9&l FAGLE x=2.4[kbps] WHFY F7F AFEEF o5& HAAAG FHA
zZtethal B S Qo oo wiEl B =RAdAME WS FAWMEHE A vl
3 (= 64 [kbps]/ (9.6 +2.4) [kbps])e] AE&FS 7HA= 2 7+4 3k

64 o7
Aol APE= AR= Fobkd(Poisson) 3ol uhel
AR, AlEE el AEE At A9y dF ASE awst

o2 7M. AlEHelA E=gE Al2E FEdA dirjd A ‘5%01 ’*O] =,
Rockwell AutomationAt2] Arena (ver.14)E A}-&38}%1tH10].

4) AA AT £ AA Ao ulgl 256[kbps] oA o R FrlEtn AR A&EH dHolH
Agol Bad v &2 64[kbpslE AEsITH2L o] 49 4 He= KNTDS H&xF
o<
T

gor, RAYORE Link-119 EH4RE Bd% 9t Ao Agsarh
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<H 1> 948Y 2e(a) Hx DAl
N =0 A% EH‘7]"]7J [sec] i
T ALk = ol gk
N/A A3 0.1501 0.1284 0.1816
<H 2> qgt B30 CHSt L2482 2 (b)o & I|AI2E
2=
. =0 A% 511‘7]’\]{} [sec] ‘

H gk A& F o 7k
A9 0.0434 0.0333 0.0582

0.3
HF ¢ 8.1991 3.7667 27.6742
AT 0.0581 0.0450 0.0753

0.4
HF % 2.6756 1.8049 4.5221
AT 0.0728 0.0579 0.0894

0.5
HF % 1.3934 0.9902 2.1207
A9 0.0878 0.0716 0.1026

0.6
HF ¢ 0.8226 0.5979 1.1635
A9 0.1031 0.0891 0.1219

0.7
HF ¢ 0.4923 0.3736 0.6965
AT 0.1186 0.1040 0.1404

0.8
HF % 0.2763 0.1813 0.4241
SRS 0.1342 0.1171 0.1544

0.9
HF % 0.1201 0.0525 0.2227
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AHH/MEH Hols TRl o8 MSH 4 UEYI 28

<E 3> f/8% 24 (a)e d&AI2

AEAIZE [secl
« A -
4k A7k = ol gk
N/A A 0.4001 0.3784 0.4316

2t

[

<E 4> ot HS0l e f4%-24Y 24 (b)2 &

o
=

A& A7 [secl
« A% =
33k HAgk Hd gk
AL 0.2935 0.2834 0.3083
0.3
HF % 9.5242 5.0876 28.9967
A4 0.3081 0.2951 0.3253
0.4
HF " 4.0007 3.1299 5.8471
A 0.3229 0.3080 0.3395
0.5
HF " 2.7185 2.3152 3.4457
A4 0.3379 0.3217 0.3526
0.6
HF % 2.1477 1.9229 2.4885
A4 0.3531 0.3392 0.3719
0.7
HF " 1.8173 1.6990 2.0215
A 0.3686 0.3540 0.3904
0.8
HF "% 1.6013 1.5063 1.7491
A 0.3842 0.3671 0.4045
0.9
HF "% 1.4451 1.3775 1.5477
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