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ABSTRACT ‘
The combined use of Remote Sensing (RS) technologies and Artificial Intelligence (AI) has brought

significant change to the field of geographical information analytics, particularly in domains such as
agricultural resource management, land use, and crop classification. The large-scale availability of
high-resolution, multi-spectral, and multi-temporal remote sensing imagery has found new
opportunities for large-scale environmental analysis. However, extracting tﬁe meaning from such
complex datasets requires robust computational frameworks capable of handling spatial, spectral,
and temporal variability. In this context, the present study proposes a new framework for
geographical information analytics based on structured leaming to systematically extract and identify
geographical features. The proposed methodology integrates advanced deep learming architectures
with nature-inspired optimization algorithms to address the main challenges in land and food crop
classification. Specifically, the African Vulture Optimization Algorithm (AVOA) and the Enhanced
Dipper Throat Optimization Algorithm (EDTOA) are incorporated for adjustable hyperparameter
tuning and optimization of deep learning models. Overall, the results provide scalable, efficient, and
high-accuracy applications in precision agriculture, food security planning, and environmental
monitoring. This research provides a meaningful contribution to addressing large-scale agricultural
and environmental challenges while establishing a good framework for optimization-driven

geographical information analytics.
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