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Artificial Structure Detection Based on MSER in SAR Images
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Abstract

In this study, a maximally stable extremal region (MSER)-based detection algorithm is proposed for efficient artificial structure
detection in synthetic aperture radar images. The algorithm consists of three stages: First, the MSER algorithm identifies candidate
regions of artificial structures and labels them as superpixels to enhance the processing efficiency. This stage reliably detects structures
of various sizes and shapes. Second, analyzing the pixel count and average intensity within superpixels distinguishes natural clutter from
artificial structures, with the OTSU method setting an optimal threshold for removing clutter. Finally, fuzzy C-means clustering refines
the separation between artificial structures and clutter, flexibly handling ambiguous boundaries. The experimental results confirm that
the proposed algorithm reduces false alarms and improves detection compared with traditional constant false alarm rate (CFAR) methods.
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Table 1. Performance evaluation of the proposed algorithm and existing methods.

Precision Recall F1 Score FoM
Proposed algorithm 0.81657 0.90185 0.85709 0.74993
FT CFAR
Image #1 with DBSCAN 0.56428 0.90116 0.694 0.53139
CA CFAR
with DBSCAN 0.5214 0.47633 0.49785 0.33142
Proposed algorithm 0.88372 0.84178 0.86224 0.75784
FT CFAR
mage #2 with DBSCAN 0.61035 0.80116 0.69286 0.53006
CA CFAR
with DBSCAN 0.60958 0.39336 0.47838 0.31439
Proposed algorithm 0.95888 0.74825 0.84057 0.72498
FT CFAR
mage #3 with DBSCAN 0.57293 0.87567 0.69266 0.52983
CA CFAR
with DBSCAN 0.7501 0.34232 0.4701 0.30727
Proposed algorithm 0.9418 0.84975 0.89341 0.80736
FT CFAR
mage #4 with DBSCAN 0.82406 0.8904 0.85597 0.7482
CA CFAR
with DBSCAN 0.78881 0.38639 0.5187 0.35017
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Fig. 11. Detection results of the proposed algorithm without speckle reduction.
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Table 2. Performance evaluation of the proposed algorithm with and without speckle reduction.

Precision Recall F1 Score FoM
Speckle reduction 0.81657 0.90185 0.85709 0.74993
Image #1 i
¢ Without speckle 038690 093885 0.54798 037739
reduction
Speckle reduction 0.88372 0.84178 0.86224 0.75784
Image #2 i
# Without speckle 0.51565 0.90399 0.65670 0.48887
reduction
Speckle reduction 0.95888 0.74825 0.84057 0.72498
Image #3 i
g Without speckle 0.80308 0.77398 0.78826 0.65052
reduction
Speckle reduction 0.9418 0.84975 0.89341 0.80736
Image #4 i
g Without speckle 0.46238 097353 0.62697 0.45664
reduction
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