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Detection Performance Analysis of Multiple CFAR Algorithms
using Measured Doppler Radar Data in Maritime Environments
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Abstract

Radar target detection performance in maritime environments is significantly affected by sea-surface reflections and
non-homogeneous clutter characteristics. the detection probability and false alarm rate may very depending on the
threshold estimation method of each CFAR algorithm even under the the same measured data conditions. In this
paper, the detection performance of CA-CFAR, OS-CFAR, GO-CFAR, SO-CFAR and K-CFAR was compared and
analyzed using measured CW and FMCW radar data obtained in an actual maritime environment. Based on DTI and
Pd - Pfa analyses, OS-CFAR and SO-CFAR showed high detection performance, whereas K-CFAR exhibited superior
false alarm suppression characteristics. The results of this study are expected to provide fundamental reference data
for the analysis of radar detection algorithm characteristics in real maritime clutter environments and for future
research on adaptive CFAR techniques.
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Fig. 1. Transmit/receive antenna array configuration (TX
1-8, RX 1-8)
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Table 1. Comparison of CFAR algorithm characteristics
Algorithm Threshold basis Homogeneous | Non—-homogeneous | Clutter-edge Complexity
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K-CFAR K-distribution Good Excellent Good High
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