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ABSTRACT

Transform-domain techniques have proven to be highly effective for gray-scale image labeling by
enabling robust feature extraction and efficient representation of image information beyond the spatial
domain. These techniques operate by transforming gray-scale images into alternative domains such as
the Fourier transform, Discrete Cosine Transform (DCT), and wavelet transform, where important
structural, frequency, and texture-related characteristics become more distinguishable. In the transform
domain, variations in intensity, edges, and patterns can be analyzed at multiple scales and orientations,
which significantly enhances the accuracy of labeling tasks. Wavelet-based methods, in particular, are
well suited for gray-scale image labeling because they provide both spatial and frequency localization,
allowing precise identification of regions with distinct textures or intensity changes. Transform-
domain features are also more resilient to noise and illumination variations compared to purely spatial
features, improving labeling consistency across diverse imaging conditions. When combined with
machine learning and deep learning classifiers, these techniques support effective pixel-wise and
region-based labeling by reducing dimensionality while preserving discriminative information.
Although challenges such as computational overhead and optimal transform selection remain,
transform-domain approaches continue to play a vital role in gray-scale image labeling, offering
reliable performance in applications including medical imaging, remote sensing, document analysis,

and industrial inspection.
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