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Abstract In this paper, estimation angle performance analysis of amplitude—comparison monopulse
radar under additive noise effect is dealt with. When uncorrelated white noises are added to the
squinted beams, the angle estimation performance is analyzed through the mean square error(MSE).
The numerical integration—based mean square error result completely overlaps the Monte Carlo—based
mean square error result, which corresponds to 99.8% of the Monte Carlo—based mean square error
result. In addition, the mean square error analysis method based on numerical integration has a much
faster operation time than the mean square error method based on Monte Carlo. the angle estimation
performance of the amplitude comparison monopulse radar can be efficiently analyzed in various noise

environments through the proposed numerical integration—based mean square error method.
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Table 1. Simulation parameters

Description Value Units
Diameter of one antenna element 0.2 m
Frequency 11 GHz
Antenna efficiency 60 %
Antenna impedance 50 Q
Antenna 3—dB beamwidth (6345) 9.53 | degrees
Antenna squint angle (6g) 419 | degrees
Target azimuth () 0.5 | degrees
Target elevation(¢) 0.5 degrees
Effective radiated power 11.1 MW
Target distance 6000 m
Target RCS 30 m?
Incident receive signal amplitude (A ) 2.19 uV
Boresight gain of one beam(G,) 126 V/V
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Table 2. Noise parameter and simulation setting

Description Value Units
Mean of the received noises at beam 0 v
AB,CD

Standard deviations of the received 1.00, 1.12, 1.26 v
noises (o) 1.41,1.59 H
Monte—Carlo simulation 1,000,000 times
Integration Range —4o to 4o
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Table 3. Comparison of operation times

MSE method Operation time [sec]

Simulation MSE 15.7
Integral MSE 0.02
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