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ABSTRACT 
Smart irrigation has emerged as an important application of precision agriculture for improving water-use 

efficiency, crop productivity, and sustainable agricultural management. This paper reviews the evolution of 

irrigation systems from conventional and sensor-based approaches to intelligent systems integrating Wireless 

Sensor Networks (WSNs), Internet of Things (IoT), cloud computing, Artificial Intelligence (AI), and 

Reinforcement Learning (RL). Particular emphasis is placed on RL-based irrigation because irrigation 

scheduling is inherently a sequential decision-making problem influenced by dynamic soil, weather, and crop 

conditions. The review examines conventional Machine Learning, Deep Learning, and RL approaches, 

including Q-Learning, Deep Q-Networks (DQN), and Proximal Policy Optimization (PPO), and analyzes their 

advantages and limitations for autonomous irrigation. Finally, emerging directions such as Edge AI, Explainable 

AI, Federated Learning, Multi-Agent RL, Digital Twins, and multi-objective optimization are discussed. The 

review highlights the potential of integrated RL-enabled architectures to support adaptive, autonomous, and 

sustainable irrigation management. 
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