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Abstract

Soil quality is one of the fundamental factors in sustaining biological productivity, preserving the environment,
and ensuring ecosystem health. The aim of this research is to provide a comprehensive review of various methods
for assessing agricultural soil quality, with a special emphasis on the role and importance of artificial intelligence
technologies in enhancing the accuracy and speed of such evaluations. In this article, the most important physical,
chemical, and biological indicators of soil quality are introduced and critically discussed. The roles of advanced
technologies such as remote sensing, sensors, and machine learning and deep learning algorithms in predicting,
classifying, and digitally mapping soil quality are also examined. The findings indicate that artificial intelligence,
with its ability to analyze complex and large datasets, leads to increased accuracy, improved assessment speed,
identification of areas susceptible to soil quality decline, and the provision of intelligent soil management
solutions. Overall, the integration of conventional approaches with artificial intelligence technologies opens new
horizons for precise, rapid, and sustainable assessment of agricultural soil quality, paving the way for the
development of smart agriculture and effective protection of soil resources.

Keywords: Soil erosion, Artificial intelligence algorithms, Remote sensing, Soil quality indicators
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