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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



A Study on Efficient Design of Surveillance RADAR Interface Control Unit in Naval Combat System 127

Control Document)o]] ™2} Fig. 29} 7.5* o] ixii 2 =
AA ZFHolH A gEde wg
A= B AL T AR 355 sl AulolM B T
O E AT AlARIA I HEAA HAIX = Het
sto] ot Al T R 5 2

]
& AFAAA g BRI S HAE

o 2At 2aAolct

Ly

1.3. Naval Shield Component Platform
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Fig. 3. Naval Shield Component Platform
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2. Related Works

2.1. Interface Control Unit
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2.2. Supplementing Sensors, including RADAR

H. Chow Ap&folA #lo]tje} 2o]tHLIDAR: Light
Detection And Ranging)?] AAE &85} &Xloj=
7AA9] EX] /A0 AHerE o] HHS Folsteict
[11]. X2k 7404 ol @] Z7A0l AA S &8sy,

Ao U3 HlolEjE 7Hgst HolA 2 =] AlAH

Gy}t Afolstct M. H. Haghbayan {1 EH30fA 2
old, 2tojct, 7iHl2t &

A
iTha
i)
il
o
i)
3[
=
)
i)
oC
()
D
D
Lo}
o}
[e5)
=
S.
=
0\9,
o
il
oo
ol
ol
2

o= SIAIRE =lojy 9 oj2] 7] Aok geld Tles
9] }\]}\Eﬂ 2do] Ago] ojHrt. .

Mg 7Hsgh Aol ofjitt.

Y. Nomurat 2o]tje] BAT T o]u]X]2 3HAJ3E o,
YRR Il 7HA|= Rig 7IAske HHE
RCH16]. 22y 7] A= sligol ofd AR &3Z 7]
ylog 41, dojcje] £RE SAst glenl, ofn] &

HE 0|39 BATL olujxS g3o} sk AFHY
ojgtol WA gfof A go] ojyck M. S. Sime g
gAEolcie] B 24 YA U1 EL st} BAT

|=l

mo] gA A& Hetr 2 =ArH19]. A}7] vlHo b
folHoll A Z=et A HlolElE 7 R AfsHofF g

SR =20 Jloel AETL, So|TiolA of
o 1% % e} Bn EAet € doleg 2%
4 ok

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

&g MEAPIIA 71 NSCPE B83 AETre =7
a0 Y3 W e BAV LS U, A 3

2 Aalo] glojd 4 &o] Alto] Wasic

ol= A% tjAF AH|9] ICDo|A] A5HA] Heartbeat 3
oItk Fig. 7014 BRE 243 gstiol
AV TR (p=1.-. N |N=" )
eartbeat 9] HAIX] S £AIGHA] £3to 24 &
T AT 4 Q)] mRolck FujRer ofjz} o
QoA ARlElE e AE A5 T L 2A G
ojni, o= ICDA olel Ahu] S0 W7ol Erhset
ot qhef ICDoA Fanmtct Ar1K o= SpAIehs WA
A7} 7elsl ] ekolrke, sl 3o] B mofshe A

Zb J30A]

< 4= oyt

7]1& NSCP2 m3lst A=k AA7}F A7|QF 722 vhs
2 ARERE ol R 7Y H RA|EA0] oS HIsh E}O]
Bejejslel NSCPE /\}%—6} =7}z W3t J|se o
£ oA A1 LASH7] whZo|cH5].

Jeu Aok A4 1L 719 (Kernel) oA wrAlal=

TCP/IP o8] =4i(Callback)S ¥FS 2 oA NSCPO]
TCP/IP A 3 Eay SR U] 6}04 Fig. 84"
TCP/IP &4 2‘5 o] 2AIE|H A7} LAY Y35 st

5 AEE 4 lrt.

r&v

|lnterface Link_ N

[iaterfare link P

Interface Link 1

-

FlagHB.Rcv
true?

Notifying of Interface o
Link 1 Disconnection

Fig. 7. Conventional Link Breakage Recognition

AIQE BAl= 71 NSCPoj|A Fig. 3o Al QIEjH|0]
A fyAel HAIR] AHEE Sl QIETo]A ZAH
(Interface Receiver)ofA] & lst= 28 s JAM5HS
o 71 29 e AdolA YISk TCP/IP of2] &2
7S =780 2 ¥ke A olrt $HH Fig. 79] TCP/IP t
d 2o WA AUS F UL Fig 89 $5F 2t
QA 4 it T2 7o) Bue AR 441
oK AZAS ATSHE ZWat o2t Ado]N L=
(Port)’} @5l 34| UL WNATE 7132 X8
o2, 79 F2Ax02 Y3 TES AN 4 Uk

Interface Link_N

eo linle 2 -
inlk 2
Interface Link 1

C = )

/IP Disconnecti
allback occurred?2

Notifying of Interface
Link 1 Disconnection —

Fig. 8. Immediate Link Breakage Recognition



A Study on Efficient Design of Surveillance RADAR Interface Control Unit in Naval Combat System 131

ol
-
@)

287k Azo] TEd 2ig A
o &= 101(711013, AAE )l A

FgAE ofyet A B AN
6H0F she AP Aol Al
8792 % 712 Zlo|ci{8-10).

Hm A2 AJefelA B2
3 9] QK] A|ZHE Table 29 78
Tip" £ 3%, 522 AL 1005] whs 4:3y5]of
2319} 71E NSCPE Ty5" o 2A3te]
AR W, Al A 2

Ne)x2 Ao &72t8log &3

=
ol
==
>
=

a
|
S

o ol
1o o o

b
l—\J rgl-“
o fu
Hi

oy

ey M
ny 23 D ofl

2
w2 oo

&

oE
|u
|ru
i~
rlo

o
5L
s

=

)

o

H1
ol X
|u

R Y
m% ;l:

Es
LY =
o) AZlo] 4

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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Fig. 10. The number of messages transmitted
from ICU to MFC per second
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