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Abstract

This paper proposes a statistically weighted burst calibration method to ensure the long-term stability of high-precision angle
estimation in monopulse radar systems. Unlike conventional pre-calibration methods, which suffer from drift accumulation and
dependence on external references, the proposed approach exploits pilot signals embedded in the radar’s own transmit - receive
waveform to update the calibration values in real time. This algorithm integrates a trimmed mean for outlier removal, adaptive weighting
based on sample reliability, and dual clipping with an update threshold to suppress abrupt fluctuations. Simulation results under various
initial error conditions and calibration burst ratios demonstrate that the proposed method achieves a stable drift tracking performance
while minimizing the degradation in detection abilities.
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Fig. 1. System block diagram of a monopulse radar using
a pilot signal.
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Fig. 2. Operation cycle of the proposed method: Detection
period and calibration period.
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Fig. 8. Comparison of RMS, STD, and score for varying «.

Residual Error vs Time (Proposed Method, N=50)
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Fig. 9. Proposed method: residual error versus time for

varying a (N, =50).

Residual Error vs Time (Proposed Method, N=100)
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Fig. 10. Proposed method: residual error versus time for
varying a (N, = 100).

Residual Error vs Time (Proposed Method, N=200)
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Fig. 11. Proposed method: residual error versus time for
varying a (N, = 200).
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Table 2. Performance comparison of the proposed method for varying N,

Nyos 50 100 200

a RMS STD Score RMS STD Score RMS STD Score

0.01 0.048763 0.020572 0.069335 0.050039 0.021018 0.071057 0.05049 0.020462 0.070952
0.016681 0.034068 0.018351 0.052419 0.035353 0.018616 0.053969 0.03575 0.018022 0.053772
0.027826 0.023922 0.015615 0.039537 0.024969 0.015754 0.040723 0.025313 0.015095 0.040408
0.046416 0.016659 0.01253 0.029188 0.017621 0.01255 0.030171 0.017732 0.011813 0.029545
0.077426 0.011545 0.009795 0.02134 0.012283 0.009562 0.021845 0.012171 0.008758 0.020929
0.129155 0.009074 0.00858 0.017654 0.008929 0.0077 0.016628 0.00837 0.006531 0.014901
0.215443 0.009076 0.009026 0.018102 0.007928 0.007519 0.015447 0.006523 0.005683 0.012206
0.359381 0.011292 0.011282 0.022574 0.009138 0.009055 0.018193 0.006514 0.006222 0.012736
0.599484 0.015927 0.015852 0.031779 0.012272 0.012265 0.024538 0.008311 0.008224 0.016534

1.00 0.027945 0.027923 0.055868 0.017249 0.017237 0.034486 0.012967 0.012957 0.025924
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Residual Error vs Time (Proposed Method, N=100, a=0.215443)
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Fig. 13. Proposed method: residual error versus time for
different update periods.
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Fig. 14. Final comparison of calibration results using the
optimal « for each method (7,4, =1 5).
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Table 4. Final performance comparison of each method using
the optimal «.

T, paae(s) RMS STD Score Method RMS STD Score
1 1 0.007988 0.006793 Initial calibration only | 0.187021 0.079774 0.266795
10 10 0.029582 0.016203 Alpha-only method 0.022124 0.021926 0.04405
30 30 0.06042 0.022028 Proposed method 0.007995 0.007654 0.015649
60 60 0.092473 0.031399 # Results obtained with 77, =1 s.
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