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[Abstract]

In this paper, we propose an efficient surveillance RADAR(RAdio Detection And Ranging) interface
control unit(ICU) design in the naval combat system. The proposed design applied a standardized
architecture for modules that can be shared in ship combat system software. An error detection function for
each link was implemented to increase the recognition speed of disconnection. Messages that used to be
sent periodically for human-computer interaction(HCI) are now only transmitted when there is a change in
the datagram. This can reduce the processing load of the console. The proposed design supplements the
radar with the waterfall scope and time-limited splash recognition in relation to the hit check and zeroing
of the shot when the radar processing ability is low due to the adoption of a low-cost commercial radar
in the ship. Therefore, it is easy for the operator to determine whether the shot is hit or not, the probability

of wrong recognition can be reduced, and the radar's resources can be obtained more effectively.
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I. Introduction
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II. Preliminaries

1. System Model
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Fig. 1. System Architecture of Naval Combat System
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1.2. Interface Control Unit
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Fig. 2. Example of Interface Control Unit
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1.3. Naval Shield Component Platform
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Fig. 3. Naval Shield Component Platform

S 25U friu R, Y 5 20

NSCP= Fig. 3¢ Zo] o3 719
(Component)7} Qlejmjo]A ZjA((Interface Class)E
£3) AEslo] Yok

Au|2HE 4ol TCP(Transmission
Protocol)/IP(Internet Protocol)S A}E-sh= QlE{mjo] A

F(Interface Link, oJ5t 37t AsHo F&=+= 4
9, NSCPe] @414 7stoz 28 AEHEQ] Qe
OlUA](Interface Manager)?} WAJX] 7HE
(Message Converter)s Zdf] 435 th502 527 &
ofsitt. deit} 7} AEUES} QEjmolA YAS TF
o7 ARgsi7lo] Z471o) HAE #2fste] #afsh] of
2 %ol 9k

ALdE

Control

o]i

1.4. Surveillance Radar

Aol tis, Ui, =8 "R 2 24, FxAL
A XY 715g et o ASA spalglolct
[15]. FAo|t= #A0] HHOA YAt AeS A2
sto] £A9] AH2jet RS FAstaL, AleA2E Fdll &
o7l £ Ao tjst JE= AAF I(Scope), BAT I,
CArizm St Z+e 2 53E 4 QIoH16]. AAF T

£
A K
ES

|

ARF A3 3719] 221 FE|R AJZHY] 5.50f mhE BA]
o] Az Hels HRsh BAF IO CAF I 717F vk
oF A, Zteot 712]o] 241 PEHlE BA9] YRS B
gty 22y mAo] YRS UEE 4 Qe AAI RS A}
Alstil, BAF IO CAF T BA | tfgh AAIZE Y&|gt

S Uehjoe gA&y B4 280 A]7 ﬁ st 555 ot
olohe A2 ol EAlefolt ol A mo T3t 715/
M 7162 As 4 o, 24 24 § od 282
Ahelshs AL B 27156t o5 &4 AFAIA

A PRsteiw gy Ex o
B2 Ao Z12hEaL,

FHlH AAIEE oAIA] A
YEAT FAE oI Algoz

s|7IXI7oF she QuslEst wARgIc

U o] e Avﬂ Al Hjit Yeioz £15
BAS QRS 7)5S BedTh 27158 QAo 2
gmo] AHAAL KHOH_ A i u WEEele
Bolsil olof TR 27150) $2) A sl
S} Eolte] 27152 QRIS 1 o vt &
0] w3 o2120] . o= THe] F30] T} £7)
50| ALeAE B2} 6% oA, 1A Aol e



128 Journal of The Korea Society of Computer and Information

AL A W GRolci17]. 2I5S AshE AE
oIx] BANSI, AIUS Gro] Awstl18],

Piole] 2910] Aol FHolAut 7)ol wriw
AETS B} WARloltY] Leig BYY War
Qich. A9 2ol WA oot oha Aol We
Aol 7t 3 A Aol AEcH, gD HAS

a o

2. Related Works

2.1. Interface Control Unit
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2.2. Supplementing Sensors, including RADAR
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III. The Proposed Scheme

1. Surveillance Radar ICU Software Design

1.1. Waterfall Scope Supplementing Gun Firing
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Table 1. Comparison between existing scopes
Target location Timeline
Ascope X 0
Bscope 0 X
Cscope 0 X
Proposed 0 0

1.2. Time Limited Splash Recognition
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2. Naval Combat System Software Design
2.1. Immediate Link Breakage Recognition
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Table 2. Experimental results of link breakage
recognition time between NSCP and proposed

(unit: sec) NSCP Proposed
TEmkL - 3 2.969 0.004
TEmk2 - 5 4818 0.004

2.2. Minimizing Unnecessary Messaging
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Table 3. Experimental parameters

Parameters Values
Running time 6 hours
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N, 0, 5, 50
RM
Nmsg 12
Typ 1 second
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Fig. 10. The number
from ICU to
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No target 5 targets 5 targets 50 targets 50 targets

BN Conventional
B Proposed

Combat Peace Combat

35.50 35.82

3 4 5
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