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Impact Analysis of Receiver Channel Errors in Quadrant Subapertures for
Two-Dimensional Phase-Comparison Wideband Monopulse Direction Finding
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Abstract

Two-dimensional direction finding can be conducted utilizing antennas segmented into quadrant subapertures, each with distinct phase
centers. The azimuth and elevation angles of the received wideband signal were estimated via four receiver channels configured within
the quadrant subaperture. However, the presence of amplitude or phase discrepancies, referred to as relative errors, between these channels
results in increased errors in the estimated elevation and azimuth angles. Notably, the estimation of the azimuth angle is particularly
sensitive to variations in the elevation angle. This study investigated the impact of relative errors, particularly amplitude and phase
discrepancies, across the four receiver channels on the accuracy of monopulse direction finding within a quadrant subaperture array antenna.

Key words: Electronic Warfare, Monopulse Direction Finding (DF), 2-D DF, Wideband Array Antenna
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Fig. 1. Antenna phase center configuration for two-dimen-

Fig. 2. Array antenna structure of quadrant subaperture.

sional monopulse DF.
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# 1. AEded W

Table 1. Simulation parameters.

Parameter Value
Frequency C-, X-, Ku-Band
Elevation angle range +15°
Azimuth angle range +15°
Elevation angle step 1°
Azimuth angle step 1°
SNR 10 dB
Number of trial in each azimuth 100
Number of trial in each elevation 100
Number of trial for all azimuth (A7) 3,100
Number of trial for all elevation (V) 3,100
Azimuth phase center interval (d,,) 0.03 m
Elevation phase center interval (,) 0.03 m

Opus =

P rms =

(10)
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(uint: °)
A B D
Amplitude error (dB) X - X - X -
Elevation Azimuth Elevation Azimuth Elevation Azimuth
-1 0.76 0.79 0.73 0.77 0.76 0.79
-2 1.23 1.29 1.24 1.30 122 1.30
-3 1.71 1.80 1.71 1.80 1.71 1.81
A B D
Phase error X - i B ) )
Elevation Azimuth Elevation Azimuth Elevation Azimuth
15 1.10 L.11 1.06 1.06 1.06 1.07
30 2.03 2.05 2.02 2.05 2.03 2.05
45 3.02 3.06 3.02 3.05 3.02 3.06
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