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Performance Analysis for Fixed Laser Air Defense Weapon by Using M&S Methodologies
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[ ABSTRACT ]

In recent years, there has been a substantial increase in the deployment of unmanned aerial vehicles (UAVs)

and drones. Accordingly, the need for countermeasures to neutralize these targets has become increasingly
important. Under these circumstances, high energy laser air defense weapons are gaining attention as
effective interception solutions. In this paper, accuracy assessment model for laser air defense weapon is
developed by using Modeling and Simulation (M&S) technique. To reflect the tracking and pointing
performance of laser air defense weapon, the characteristics of gimbal on which laser system is mounted and
fast steering mirror (FSM) are modeled. The assessment of hit validity of laser weapon is calculated based on
operational scenario by reflecting the characteristics of laser air defense weapon and target. Through the
developed M&S model, it was confirmed that the performance of the laser air defense weapon could be
estimated.
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Fig. 1. The Operational Procedures for Laser System
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Table 1. Specification of EO Sensor

Parameters Value
Horizontal Field of View 2.9°
Vertical Field of View 2.3°
Focal Length 37 cm
F-Number 4
Average Optical Transmission 90 %
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Table 2. Specification of WFOV Tracking System

Parameters Value
P (Proportional Coefficient) 250
| (Integral Coefficient) 80
Z (Damping of Gimbal) 0.707
w (Natural Frequency of Gimbal) 300t [rad/s]
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Table 3. Performance Specification of Gyro

Parameters Value
Scale Factor Non-linearity 50 ppm
Bias Instability 0.1°/hr

Angle Random Walk

0.012°/(hn)0.5
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Table 4. Specification of NFOV Tracking System

Parameters Value

Z (Damping of Gimbal) 0.707

w (Natural Frequency of Gimbal) 3007 [rad/s]
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Parameters Value
Initial target position (ENU) [m] (500, 3000, 650)
Target velocity [m/s] 32
Target maneuver pattern straight line
EO update period [Hz] 100
Gimbal/FSM Acc. [deg/s2] 360
fmit Vel. [deg/s] 90
Criteria of tracking error [urad] 200
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Table 6. Principal Dimensions of Targets

Fixed-wing UAV Multi-copter
Length [m] 1.44 0.3
Breadth [m] 1.8 0.3
Height [m] 0.9 0.2
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