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Abstract: With the advent of Agriculture 4.0, several key technologies have propelled the realization of
sustainable agriculture. The application of advanced technologies such as the Internet of Things (IoT) and
Artificial Intelligence (AI) has transformed traditional agricultural practices, including irrigation, into
modern solutions for precision agriculture. To support sustainable precision agriculture, this study propo-
ses an intelligent irrigation scheduling system using a low-cost Wireless Sensor Network (WSN) based on
Discrete Affine Takagi-Sugeno (T-S) fuzzy logic. The fuzzy logic system takes into account the variations
in crop and soil moisture, enabling adaptive precision scheduling of irrigation. By utilizing a capacitance
soil moisture sensor to obtain soil moisture content, the system accurately assesses soil moisture condi-
tions, enhancing the precision of the irrigation scheduling system. Irrigation decisions are made using the
T-S fuzzy logic system by calculating the Crop Water Stress Index (CWSI) and soil moisture content, ai-
ming to achieve more precise decisions and higher resource utilization efficiency. Real-time monitoring of
soil moisture content is conducted through WSN sensor nodes, allowing dynamic adjustment of irrigation
plans based on actual needs, effectively reducing the waste of water resource. Simulation experiment re-
sults demonstrate that, compared to other advanced models, the system in this study exhibits higher wa-
ter-saving characteristics by maintaining soil moisture deficit within a reasonable range. The effectiveness
and efficiency of the proposed irrigation scheduling system in precise irrigation scheduling are verified.
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