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Abstract:

The present disclosure relates to compositions and systems, and provides a Land Cover and Land Use Mapping by Hyperspectral Imaging (100) configured to classify 
and land use types from high-dimensional hyperspectral imagery by integrating spectral and spatial feature extraction with deep learning. The Land Cover and Land U
by Hyperspectral Imaging (100) includes an LCLU hyperspectral deep learning system (100), a hybrid multi-layer slow sand filter (106), an NMF-MNF dimensionality red
module (108), and a hybrid spectral-spatial attention network (112). The LCLU hyperspectral deep learning system (100) is configured to classify land cover and land u
from high-dimensional hyperspectral imagery by integrating spectral and spatial feature extraction with deep learning in response to hyperspectral imagery input fro
sensing platforms such as satellites or drones. This configuration produces precise and scalable terrain mapping for environmental monitoring and urban planning.

Complete Specification

Description:TECHNICAL FIELD
[001] The present invention relates to Land Cover and Land Use Mapping by Hyperspectral Imaging, particularly to classification of land cover and land use types fro
hyperspectral imagery using deep learning, dimensionality reduction, multi-scale spatial feature extraction, and hybrid spectral-spatial attention mechanisms imple
within a computational framework.
BACKGROUND
[002] Remote sensing and geospatial data analysis have long served as foundational tools for environmental monitoring, urban planning, agricultural management,
resource conservation. Hyperspectral imaging, in particular, captures radiance values across hundreds of contiguous spectral bands, enabling fine-grained discrimin
among land surface materials that multispectral sensors may not distinguish. Benchmark hyperspectral datasets, including those captured by airborne sensors ove
agricultural and forested regions, have been employed extensively in research for evaluating classification methodologies. Ground truth label assignment, associatin
spectral signatures with known land cover categories such as forests, water bodies, and urban areas, has become a standard practice for supervised model training
validation in such studies.
[003] Conventional classification approaches for land cover and land use mapping have relied upon machine learning methods such as Support Vector Machines an
Random Forest classifiers operating on hyperspectral datasets. While these approaches have demonstrated measurable accuracy, for instance support vector mach
achieving approximately ninety-two percent accuracy in certain evaluations, they may not adequately scale when faced with the very high dimensionality characteris
hyperspectral data The presence of hundreds of spectral bands introduces redundancy and noise including contributions from water absorption phenomena whic
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