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Target Detection and Tracking Simulation of Air Defense Radar in
High-Density Clutter Environments Using a Real-time Simulator
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Abstract

This paper proposes a target detection and tracking simulation algorithm for an air defense radar compatible with the real-time
simulator of vsTasker. Searching spaces are divided based on practical radar specifications such as the radar antenna beam, pulse
repetition time, and revolutions per minute. Time-series data of the position corresponding to the movement of the airborne target are
generated. A detection error is randomly generated depending on the signal-to-noise ratio and in a high-density clutter environment;
the distribution of reflected signals by the clutter is assumed to be a Weibull distribution. The simulated radar position of targets is
processed using a LM-IPDA technique to generate the target track.
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ronment.
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Table 1. Radar parameters!".

Parameter Value
Frequency L-band
RPM 5 RPM
Maximum detection range 470 km
Maxximum detection altitude 30.5 km
Transmit power 245 kW
Elevation beam width(PSR) 2 deg
Elevation beam width(SSR) 21.6 deg
Azimuth beam width 2.2 deg
Detection elevation range —1.6~+20 deg
Long: 3.5 ms
PRT Short: 0.6 ms
. Long: 512 us
Pul h
ulse wid Short: 409.6 /s
. Long: 50,000
Antenna gain Short: 10,000
. Long: 80 m
Range resolution Short: 100 m
E 2 B0l sevg
Table 2. Simulation parameters.
Parameter Value
Radar temperature (7)) 270
Mono-pulse slope (k;,) 1.2
Shape parameter (s) 1.81¢
Py 1077
Pruc 1077
Minimum detection probability 80 %
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