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Al-Driven Precision Irrigation for Indoor Tomato Cultivation
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Synopsis of Project

This is a joint collaborative project with Happy Quality Co., Ltd. (Japan) to
integrate Al-driven irrigation technology into indoor farming systems. The Al
technology developed by Happy Quality uses advanced algorithms to
analyse plant wilt levels and environmental conditions, enabling:

* Precise water dosing tailored for different plant species

* Controlled plant stress to optimise nutritional quality and flavour

e Resource savings in nutrient and water use throughout the crop cycle
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Figure 1: Al Irrigation System in the Horticulture Technology Hub R&D Room

The Al Irrigation System was installed at the Horticulture Technology Hub to
monitor indoor tomato cultivation. Sensors measured light intensity,
temperature, and humidity, while imaging data tracked tomato growth and
wilting patterns over the cultivation period.

Figure 2: Data captured from the 1% trial of tomato cultivation

Implementation/Application

For the initial phase, tomato plants were manually watered under controlled
stress conditions to train the Al system using environmental and imaging
data on growth and wilt patterns.

Preliminary results from BRIX, mineral, and vitamin C analyses of these trials
showed positive correlations between controlled water stress and improved
fruit quality. Tomato plants grown under these monitored conditions
achieved:

* 2-3% increase in BRIX value (sweetness indicator)

* Notable mineral accumulation

* Comparable vitamin C levels to commercially available cherry tomatoes

_ BRIX (%) Minerals (mg/100 g) Vitamin C (mg/100 g)

Mg Fresh Frozen
Horticulture Technology Hub 6-7 12.3 18.7 450 0.35 16.5 17.3
Tomatoes
Market Tomatoes 3-4 11.0 11.9 260 0.33 16.7 17.1

Figure 3: Results obtained from lab testing in ITE College East

The ongoing collaboration with Happy Quality Co., Ltd. will expand Al
irrigation technology to leafy green varieties, studying how controlled water
stress can enhance crop quality. The project has now progressed to the next
phase, where Al-driven irrigation control is being implemented to automate
precise water dosing using real-time image and sensor feedback.
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_ BRIX (%) Minerals (mg/100 g) Vitamin C (mg/100 g)

Mg Fresh Frozen
Horticulture Technology Hub 6-7 12.3 18.7 450 0.35 16.5 17.3
Tomatoes
Market Tomatoes 34 11.0 11.9 260 0.33 16.7 17.1
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