
Artificial intelligence in agriculture: Clarification using artificial intelligence applications in precision agriculture, monitoring crops and predicting yields.

Problem Statement
Relying entirely on traditional agricultural methods, as well as traditional monitoring and evaluation, and even responses to environmental conditions, can sometimes lead to resource mismanagement.
Integrating AI into agriculture significantly improves productivity and efficiency. As food demand increases and agricultural systems become more disrupted by climate variability, farmers and stakeholders face increasing challenges in monitoring and accurately predicting crop health.
AI offers improved solutions by enabling real-time data analysis, automated decision-making, and predictive modeling, but it faces challenges such as limited availability of high-quality datasets, context-related variability, and a gap between research-level AI models and their application in practical field settings. Furthermore, many current AI applications are not adequately adapted to account for local crop varieties, weather patterns, and soil conditions.

The aim of this research is to identify and clarify the role of AI in agriculture and its development by examining its applications in precision agriculture, with a particular focus on crop monitoring and yield prediction. The study will evaluate current technologies, identify gaps, and propose scalable AI-based models that enhance decision-making and resource optimization in realistic agricultural scenarios.
Research Objectives
 To investigate the current limitations of traditional agricultural methods, as well as crop quality monitoring and yield prediction.
 To analyze To analyze how artificial intelligence and its technologies can be used to advance precision agriculture practices.
To develop  traditional work on artificial intelligence in crop monitoring and real-time productivity prediction.
To test  the accuracy and scalability of AI in different agricultural environments.
To provide viable plans for implementing AI in various agricultural systems, especially in resource-limited environments.
Literature Review
The role of artificial intelligence (AI) is essential and evolving, contributing to the improvement and development of modern agriculture due to its ability and quality to enhance decision-making, increase yields, and reduce environmental impact. Some authors on the applications of deep learning in agriculture have highlighted its potential for real-time crop health monitoring and yield estimation. They also emphasize the limitations of current applications in field environments.

Machine learning techniques are used to predict crop yield and nitrogen levels, noting the importance of sensor integration and spatial data analysis. They emphasize that although AI models show promise in controlled environments, they often lack the ability to adapt to diverse field conditions.

Liakos et al. (2018) explore broader applications of machine learning in agriculture, emphasizing the need for scalable solutions that bridge the gap between academic research and practical application. Their review highlights the critical challenges that must be addressed to ensure the feasibility and effectiveness of AI solutions in various agricultural systems.

Together, these studies underscore the importance of further research in AI-enabled precision agriculture, particularly in the context of real-time and scalable crop monitoring and yield prediction.
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