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Composite Filtering-based Denoising Algorithm for Sea Surface

Radar Range-Doppler Images
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ABSTRACT: To address the issue of existing Range-Doppler (RD) image denoising algorithms
not meeting the requirements of intelligent object detection under passive electronic countermea—
sures, a composite filtering—based denoising algorithm for sea—surface radar RD images was pro-
posed. First, an improved local adaptive filtering algorithm that dynamically adjusts the filter win-
dow size based on the complexity of the texture information in the image region was designed. It
can effectively remove sea—surface noise while preserving the target information. Second, the log-

arithmic transformation method was used to enhance the image detail information, thereby making
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the visual features of the target more prominent. Finally, to further highlight the target features,

the improved local adaptive filtering algorithm was utilized to denoise the images. Compared with

5 typical filtering algorithms, the proposed algorithm can effectively optimize sea surface radar

RD images under passive electronic countermeasures, filter out sea—surface background noise and

enhance target detail information. Results of tests on simulation datasets of sea—surface radar RD

images showed that preprocessing the RD images using the proposed denoising algorithm results

in the object detection accuracy, based on the improved YOLOv8 model, increases by 4.8% com-

pared with that when only grayscale preprocessing is performed. The mAP@0.5 and the mAP@

0.5 : 0.95 increases by 2.1% and 2.7%, respectively, verifying the improved denoising effect of

the proposed algorithm.
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Fig. 1 Grayscale processed sea surface RD image
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Fig.2 Logarithmic transformation function curve
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