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The Cooperative Engagement Capability (CEC) System produces a synergy between the sensors and shooters that are used
on various platforms by integrating them. Even the US Navy has been recently adopting the CEC system that maximizes the
effectiveness of the air defense operations by efficiently coordinating the dispersed air defense assets. The Navy of other countries
are conducting research studies on the theory and application methods for the CEC system. The ROK Navy has limited air
defense capabilities due to its independent weapons systems on battle ships. Therefore, the ROK Navy is currently going through
a phase where research on proving the validity of building the CEC system because it will provide a way to overcome the
limit of the platform based air defense capability. In this study, our goal is to propose methods that maximize the air defense
capability of ROK Navy, identify the available assets for constructing the CEC system, and estimate effects of the CEC system
when it is applied to the naval operations. In addition, we will provide a simple model that was developed to estimate these
effects and a case study with virtual data to demonstrate the effects of the system when it is applied to the naval operations.
The research result of this study will provide a way for building the basis of the Korean CEC system.

Keywords : Cooperative Engagement Capability(CEC), Integrated Air & Missile Defense, Effect of CEC System, Simulation
Model and Analysis
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<Figure 2> CEC Implementation Concept
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<Figure 3> CEC Architecture Concept
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<Table 4> CEC System Effectiveness Elements
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<Figure 5> Concept of Improving Target Tracking Accuracy[4]
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{(Table 7> Target Information

R/D IR ESM IFF
Ship #1 0.8 0.7 0.8 1.0
Ship #2 0.7 0.6 0.8 1.0
g e s ddEe] AEHel A Aol =
AFWE S T UE e FX-FA-0H &
SAo] g AE o2 AHP A4S 2A sl E4F44
g%, HopAW AFE 9 A5 A& dig 7t
X Z <Table 10>} o] =&3}5t)

<(Table 10> Weight of Impact on the Process

RCS Shape Motion EW

Value 5m’ 0.6 0.8 0.2

Tracking |dentification Tracking
Accuracy Reliability Sustainability
Weight 0.3 0.5 0.2
712 AlEEeld AidA mheprlE ghe] ®ishe] )
2 9P 24E R aystidnh A MA 7t
AE L Ao oy Aol AlEH ol At v
Ae s A7 A& B9 2 AYHAE s3F
ARl B5-5 AAste] FYetda, F HAE 249 F
8 5% RCS7F AlEdH ol Ao wA= JITS
B2317] 98] RCS e 9AH oz Walste] 7159
AES DR BT
4.4 AEo|M dut ¥ EM
249 RCS7F 5 A5, A (1)l o} 18 dloH
WA s, AL AR 109 ) FHFH A= 010,
2 ol e] WAt 12, AL 49 W FH A
A= of 010tk o] 45 4 (2)o] we CEC 2454
Ao CEC MERAS $3 44 o #2 THd
QAHE FA3}eo 2 <Table 11> Ao} 2ol 0.25
W RS & Stk CEC A 7E AFE vlushy
M V)Eow BAFH HIw 25ue] g G glek
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<Table 11> Target Tracking Accuracy Table

<Table 14> Process Efficiency Table

2 @)oll A 7t FA MMARIL AFehe A
dell whet 1HERe] HolAld Al E=7F ¢F 0.950]a 2
o] Aol ANFEI}F oF 0.940]t} o] A5 A (5)o wheh
CEC HolAd AF =& CEC MESAE T8 AR
ol g =& AEEA JHE QAsto] <Table 12>¢]

o} o] 0992 F7HHS & 4 vk CEC AA 75
$E5 vty 1HE 7]Eo R Aol AlF % 4%

<Table 12> Identification Reliability Table

ship #1 ship #2 CEC
Radar(Motion) 0.640 0.560 -
IR(Shape) 0.420 0.360 -
ESM(pulse) 0.160 0.160 -
Identification Reliability 0.958 0.944 0.998

A &AL <Table 13>} o] &gdS & 4 Ak CEC
% 7

<Table 13> Target Tacking Sustainability Table

ship #1 ship #2 CEC
Track Continuity 0.890 0.181
Track Purity 0.843 0.855 -

Tracking Accuracy 0.100 0.104 0.250

Tracking Sustainability 0.075 0.016 0.190
g4 27t BA-EAlml maA oA F44
S, A E, FANEY) AFAE Dl 4 @)
olgt 7} st o] Lz A~ F&AT 4 (9)o 93 CEC =
ZA2 84S st <Table 14>¢F #o] FHES

ol
A T AFE vusk 193 71F
g

°F 16% 3¢ 27t ol

Off

Z39 B, ZYE A ANz
Rl E 3 W By CEC AAE A&l
Hzd AL, Aol AL

Y
X

ship #1 ship #2 CEC ship #1 ship #2 CEC

Bearing Deviation 5 12 - Tracking Accuracy 0.100 0.104 0.250
Range Deviation 10 4 - Identification Accuracy 0.958 0.944 0.998
Tracking Accuracy 0.100 0.104 0.250 Tracking Sustainability 0.075 0.016 0.190
Process Efficiency 0.524 0.506 0.612

4 deAdez HAEAS

= A9 HA7E A2 doly st &

g o Uy a7t oS & & Utk
T WA = <Figure 8> %% RCSS 1m' 8 Sm7}A

Hehge] wE RAFA H8re] WstE YEhdrh &

=
F7hgol R g4 EAFA A= 37

it E=ee € g

gre

—0—Ship ~-#--CEC

Target Tracking Accuracy

2 Ship #1 2 Ship #1+Ship #2

Bearing/Range Deviation

2 Ship #2

<Figure 7> Deviation-TTA Variation Diagram
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<Figure 8> RCS-TTA Variation Diagram
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