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Stalking the Wind, Fielding the
Data.
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Global warming has led to rising nocturnal temperatures, severely
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impacting rice pollination, grain-filling rates, and overall quality.
Conventional farming relies heavily on empirical knowledge, making it
difficult for novice young farmers to precisely master the timing and

dosage of fertilization, which often results in nutrient waste or pest



outbreaks. Furthermore, existing satellite or UAV monitoring
technologies are hindered by high costs and steep learning curves for
data interpretation, failing to provide immediate and actionable
management decisions. To address these challenges, this project
proposes the concept of an "Agricultural Digital Twin," transforming the
traditional wisdom of the twenty-four solar terms and the twelve
hexagrams into a data-driven scientific management tool. The core
components include:

1. Digital Twin Model: Establishing a digitized cultivation system by
replacing traditional solar terms with "leaf age" and "growing degree
days" (GDD).

2. Al Smart Farmer Assistant: Developing a real-time monitoring
system using zoom lenses, featuring automated pest recognition, laser-
based animal deterrence, and an "Image-Assisted Rice Cultivation
Calendar".

3. Circular Agriculture Application: Producing "Djulis Amino Acid
Liquid Fertilizer" from recycled Taiwan Djulis stalks, which, when
combined with the multi-functional nutrient "Wan-Sui-Bao," effectively
enhances tillering and grain-filling rates.

This project advocates for "low-threshold precision management,”
allowing farmers to receive early warning alerts and inspection
recommendations via mobile devices. Regarding commercial viability,
the system is expected to increase the booting rate to 95% and provide
a return on investment (ROI) of 8-15 times for farmers. Future plans
involve integrating Large Language Models (LLMs) to establish a

cultivation technology agent system, continuously optimizing the model
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through demonstration field data to strengthen the resilience and

sustainability of Taiwan's rice production under climate change
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