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Abstract As the demand for healthy food increases, an automated system capable of precisely controlling the
growth environment is essential for stable crop production. This study proposes an automated system for
monitoring and controlling plant factories. It manages the growth environment using Arduino and various
sensors, utilizing an efficient air circulation method to maintain stable internal temperatures. The experiment
showed that the proposed system maintained a temperature deviation of £1C, a pH of 6.0, and an electrical
conductivity of 1.6 dS/m, meeting standard performance. Additionally, leaf growth was found to be superior
compared to crops grown in open-field conditions. The proposed system is expected to help reduce labor
costs and improve the efficiency of cultivating high-quality crops.
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Fig. 1. Overall block diagram of the proposed system
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Fig. 2. Hardware block diagram of the proposed system
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Fig. 3. LED lighting (white light) of the proposed system
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Fig. 6. Irrigation system test
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Fig. 8. Designed web-based monitoring system
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circulation structure
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Table 1. pH/EC measurement results
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Table. 2. Internal temperature difference measurement
results of the proposed system

Reference | Measurement Temp. L
- Compatibility

Floor Temp Temp deviation YN)

() () ()
No.1

17.0 17.6 0.6 Y
M
No. 1

17.0 17.3 0.3 Y
(B)
No. 2

17.0 18.0 1.0 Y
M
No. 2

17.0 17.7 0.7 Y
(B)
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Table 3. Internal temperature difference measurement
results of the proposed system

LeafLength | \veek 1 | Week2 | Week3 | Week4
(mm)
Proposed system 3 50 94 140
Open Field 3 41 110 180
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