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Peripheral Probe Calibration Method for Modular Radar Active
Electronically Scanned Array Antenna
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Abstract

When modules are replaced in Active Electronically Scanned Array (AESA) antenna of modular radars, It is
necessary to calibrate the phase. However, conventional near-field-based methods are impractical due to excessive time
and cost. This study presents a calibration method using peripheral antennas to correct phase errors without near-field
measurement facilities. By exploiting the inherent repeatability and stability of RF characteristics, the proposed method
enables phase correction through measurement of only a representative channel of the replaced module. Quantitative
comparisons —based on correlation coefficient, RMS phase error, and SLL variation —between pre-/post-replacement
patterns demonstrate that the restored pattern closely matches the initial pattern. These results experimentally verify

that the proposed approach enables rapid and cost-efficient calibration even in external environments.
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Fig. 1. Picture of peripheral probe calibration
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Fig. 2. Peripheral probe calibration method layout diagram
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Table . Calibration before/after result data
Parameters Correlation |RMS phase Relative
coefficient | error [deg] value to
Data target SLL
[0B]
Reference data 1 0 1.46
Before calibration 0.831 34.54 -2.83
After calibration 0.986 595 2.54
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