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Efficient Water Body Detection Method using CA-CFAR and
K-means Clustering Algorithm
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Abstract

This paper proposes a water body detection method that integrates Cell Averaging-Constant False Alarm Rate
(CA-CFAR) based denoising with the K-means clustering algorithm. Noise is first suppressed by sliding a window
composed of a Cell Under Test (CUT), guard cells, and reference cells across SAR image, after which K-means
clustering is utilized to identify water pixels. Simulation results demonstrate a more than ten times increase in the
equivalent number of looks (ENL) for the denoised image, from 1.3819 to 14.7591. Furthermore, the Structural Similarity
Index Measure (SSIM) for water body and flooded area detection significantly improved from 0.6412 to 0.8952.
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Fig. 1. Comparison of SAR images by preprocessing
stage (a) Original SAR image, (b) SAR image with SNR
100B, (c) Denoised SAR image using CA-CFAR
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Table 1. PSNR/ENL comparison before and after applying
CA-CFAR

Parameter Noisy image Denoised image
PSNR 25.74dB 23.66dB
ENL 1.3819 14.7591
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Table 2. SSIM comparison of SAR image before and after
denoising

Parameter Noisy image Denoised image

SSIM 06412 0.8952
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