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Analysis of the Effectiveness of the Multiple Short Range High
Speed Target According to the Engagement Distance

Sejun Lee - Ilseob Shin + Changhyun Han - Beomcheol Na
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In order to defend facilities from the threat of multiple short range high speed target of North Korea, the counter
long-range artillery intercept system(CLRAIS) is in progress. It is similar with air defense operations, however
there is a characteristic that three thousand rounds per minuter are concentrated. To provide protection against
low-altitude and multi target, threat and the weapon must be decided quickly and accurately with the shortest
time. In this paper, we propose a threat assessment and weapon-target assignment in multi-target and
multi-weapon environments. According to the engagement distance, we study the effectiveness of the
engagement. In order to figure out the factor, we define the variables to be used in the simulation. according to
engagement scenario, the effectiveness analysis is verified the monte-carlo simulation. The results of this study,
It can be used to predict and analyze for intercept probability.

Keywords: Effectiveness for M-to-M Engagement, Threat Assessment, Weapon-Target Allocation
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Table 1. Specifications of Long Range Artillery

A Target | B Target | C Target
Maximum Range(km) 53 64 200
Altitude(km) 12 12~24 32
Shell Speed(mach) 2.5~3 2.5~3.5 5.2
Rate of Fire 25h0.ts/ 22shots/ i
Imin 40sec
Number of Launch 1 22 8
tubes (row) (extension) | (extension)
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Table 2. Threat Based on Target Velocity
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Table 4. Threat Based on Target Aspect Angle
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Table 6. Scenario Parameter

Item Value Unit
Radar Location [0 0 0] m
Radar Detection Probability 100 %
Maximum Engagement Distance R, km
Minimum Engagement Distance R —10 km
Maximum Number of Targets 000
Aspect Angle 0~30 deg
Launch Elevation 45~60 deg
Velocity 0.0~0.0 mach
Diameter 0.00 m
Distance Weight 0.55
Velocity Weight 0.25
Altitude Weight 0.1
Aspect Angle Weight 0.1
Simulation Time 0.02 sec
Launcher Reload Time 0.1 sec
Launch Angle Error 0.7 mrad
100 -4 -Rskm
- -RS-1km
80 R -2km
-+ =R_-3km
- + —R_-4km
§ 60 = + =R_-5km
5
o
£
T 40
20 X X
. E\ \
R_-8 R_-6 R_-4 R_-2 R
S S S S s
Range [km]

Figure 3. Result of Kill Probability
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Table 7. Result of Monte Carlo

Maximum Monte Carlo 1,000
Engagement | Average (Minimum | Maximum | Minimum
Distance Engagement Area)
R 81.65 88.4 73.4
R —0.5 79.88 86.2 72.6
R -1 71.30 85.1 66.5
R —15 74.98 84.6 64.6
R —2 71.98 81 61.8
R —25 68.49 76.2 58.6
R -3 64.22 72.8 53.4
R —35 58.94 67.8 48.8
R —4 52.88 63.6 42.8
R —4.5 45.89 58.6 354
R —5 33.59 46.4 20.4
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Table 8. Result of Average Kill Probability

Average Kill Probability(%) | Engagement Start Distance(km)
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