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[bookmark: _Toc498243632]ABSTRACT
Airborne radar images are crucial in remote sensing due to their ability to capture detailed surface information under various weather conditions, providing insights into their suitability for various remote sensing applications. However, noise and texture variability pose challenges for accurate classification. This study combines Wavelet Transform, Directional Filter Bank (DFB), and Convolutional Neural Networks (CNNs) feature extractors in a Multiscale Dense Network (MSDNet) for classification. Wavelet captures multiscale features, DFB enhances directional characteristics, and CNNs learn complex features. The performance of these combined methods is evaluated on several airborne radar datasets, focusing on classification accuracy, robustness, and computational efficiency. Results highlight the strengths and weaknesses of each approach. The Wavelet Transform is particularly effective in capturing features at multiple scales, crucial for identifying objects and structures within radar images. The DFB excels in enhancing directional features, essential for distinguishing between man-made and natural structures, such as roads and rivers. CNNs can automatically learn and extract complex hierarchical features, adapting to intricate patterns and variations. The evaluation across multiple datasets indicates that combining these filters with MSDNet significantly improves classification performance over traditional methods. Specifically, we observe enhancements in accuracy, precision, recall, and computational efficiency, underscoring the practical implications for real-world remote sensing tasks. Integrating these diverse filtering techniques with MSDNet enhances feature extraction and improves generalization across datasets. This study provides a detailed comparison, highlighting each filter's strengths and weaknesses, offering guidance for selecting methods based on specific remote sensing requirements. Future research will explore hybrid approaches, combining multiple filtering techniques to leverage their complementary strengths and further improve classification performance.
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