THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2022 May.; 33(5), 403~409.

http://dx.doi.org/10.5515/KJKIEES.2022.33.5.403
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

T2 AL o]43 Fojtt 2A w9 FAo
g

Analysis of Radar Target Detection Error Caused
by Refraction Using Parabolic Equation
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Abstract

When detecting targets using radars, errors may occur owing to the refraction of electromagnetic waves. It is necessary to analyze
these errors by predicting the true location of the target through a path analysis of the electromagnetic wave. In this study, we develop
a method for analyzing the target detection error based on the operating conditions of the radar. To consider the radar operating
conditions, we calculate the refractive index for the radar installation location and analysis area, and develop a process for predicting
the refraction path of electromagnetic waves using a parabolic equation. Using the developed method, the location of the target
determined by the radar and the location of the actual target using the developed method are analyzed and compared
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Fig. 1. Radar target detection and error.
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Fig. 2. Location of domestic meteorological stations.
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Table. 1. Information of the stations.
Station number Station
47102 Baengnyeong-do
47104 Gangneung
47122 Osan
47138 Pohang
47158 Kwangju
47169 Heuksan-do
47186 National Typhoon Centre
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Fig. 3. Refractivity using IDW method.
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Fig. 4. The calculation process of parabolic equation
method.
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Fig. 6. Result of the path for antenna main beam.
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Fig. 7. The calculation process of detection error in radar
system.
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Fig. 8. The calculation results of detection error in radar
system.
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