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With the advancements in the field of military technology, recently, the development of weapons systems has diversified and
accelerated. Consequently, surveillance systems have become more important. Therefore, a high-performance radar that serves a variety
of purposes is required. To meet these requirements, multifunction radar (MFR) that can serve a variety of performance aspects and
purposes with single radar is the main part of the surveillance system. Through resource management of MFR, not only common targets,
but also hazardous weapon systems, such as ballistic missiles or anti-ship guided missiles, can be detected efficiently. In addition, with
the technological developments in the ballistic missile system of North Korea, the ability to respond to ballistic missiles is a challenge.
In this study, resource management methods for simultaneous ballistic missile detection and tracking under the condition of detecting
normal targets were analyzed using a modeling and simulation (M&S) tool. As a result, the outcomes of resource management changes
to simultaneously detect and track 1,000 normal targets and two ballistic missiles were deduced.
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dz/dt* =—(GM) - z/v*+ T/m - V,/V
—1/2p - 8,V V, - Cy/m
d’y/dt* = (GM) - y/v*+T/m - V,/V
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T=ISP - Wt
CD = CD,Fl'i(:tion + CQB(LSH + CD Wave (2)

X, ¥, z: Position (ECEF Frame) [m]

Vi, Vy, Vi Velocity (ECEF Frame) [m/s]
GM: Gravitatioanal constant [m’/s’]

m: Mass [kg]

o : Density [kg/m’]

S, Reference area [m’]

ISP: Specific impulse [sec]

W, Propellant weight [kg - m/s’]

ty: Burn time [sec]

Cp: Drag coefficient
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Table 1. Main properties of target ballistic missile.

Missile type SCUD-B SCUD-C Nodong-1
Range [km] 300 500 1,000
Mass [kg] 5,870 6,090 20,000
Propellant mass [kg] 3,770 4,330 16,000
Warhead mass [kg] 1,000 870 1,200
Burn time [sec] 62 68 68
Length [m] 11.25 11.25 15.5
Diameter [m] 0.88 0.88 13
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Fig. 2. Simulation result of ballistic missiles.
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Fig. 4. Result of detection probability of TBM.

Fig. 3. Result of search beam grid.
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Table 2. Summary of scenario of M&S analysis.

Target Item Value
Number 200
Distance [km] Get away from the radar
Ship Azimuth [deg] 0~360° (4.4° interval)
Direction Come to the radar
Altitude [m] 10
RCS [m?] 1 (Swerling case 0)
Number 800
Distance [km] 280
) Azimuth [deg] 0~360° (4.4° interval)
Aircraft
Direction Come to the radar
Altitude [km] 5~10 (0.5 km interval)
RCS [m?] 1 (Swerling case 1)
Number 2
Distance [km] 500
Azimuth [deg] 30, 60
(SzfrC) Direction Come to the radar
Max. altitude [km] 163.42
RCS [7] Body 1 (Swerlirilg case 3)
Warhead 0.1 (Swerling case 3)
Location The east sea
Mode Normal, TBM
MER Operation Normal Four-face simultaneous operation
of face farget - -
TBM One-face sequential operation
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Table 3. Summary of result of M&S analysis.
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