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ABSTRACT

Gangwon State features highland and high-latitude regions that experience relatively
low nighttime temperatures and significant diurnal temperature variations in summer,
creating favorable conditions for protected cultivation of fruit vegetables compared to
southern areas. Although the province’s total greenhouse cultivation area continues to
expand, a large proportion of these greenhouses are single—span structures reliant on
unheated, insulation—focused management strategies. Such limitations hinder effective
condensation control, which can lead to serious issues including fungal diseases, poor
pollination, and microcracks in fruit. This problem is particularly acute during the early
morning when rapid temperature increases and high transpiration often trigger surface
condensation. To address these challenges, this study aims to develop and refine a
“Condensation Monitoring and Control System” tailored to Gangwon’s distinctive
geography and climate. Specifically, a model-fruit sensor will be used to monitor actual
fruit surface temperature, while real-time dew point data will determine condensation
likelihood. Integrating these elements into a unified monitoring platform will enable
timely, automated control of heating, ventilation, and circulation fans to minimize
condensation-related damage. Field demonstrations will verify the system’s performance,
and the collected data will inform the optimization of sensor and control components,
including advanced approaches based on artificial intelligence. Ultimately, the knowledge
and experience gained will be compiled into a practical manual and guideline, facilitating
widespread adoption by diverse greenhouse growers both within and beyond Gangwon
Province. Through enhanced productivity and reduced postharvest losses, the system is
expected to contribute substantially to the expansion of smart farming and to strengthen
agricultural competitiveness.
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