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Acquisition and Analysis of Environmental Data for Smart Farm
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Abstract Smart farms, which have been receiving attention as a solution to recent rural
problems, refer to technologies that optimize the growing environment of crops and increase
the productivity and quality of crops through efficient management. If the relationships
between environmental data in smart farms are analyzed, additional productivity enhancement
and crop management will be possible. In this paper, we propose a method for acquiring and
analyzing nine environmental data, including temperature, humidity, CO2, soil temperature, soil
moisture, insolation, soil EC, EC, and pH. Data acquisition is done through RS-485
communication between the main board and the sensor board and stored in the database after
acquisition. The stored data is downloaded in Excel sheet format and analyzed through
histograms, data charts, and correlation heatmaps. First, we analyze the distribution of total,
day, and night data through histogram analysis, and identifiy the average, median, minimum,
and maximum values by month through data chart analysis separating day and night to see
how the data changes by month. Finally, we analyze the correlation of the data through a
correlation heatmap analysis separating day and night. The results show a very strong positive
correlation between temperature and soil temperature and soil EC and EC during the day, and
a very strong positive correlation between temperature and soil temperature and soil EC and
EC at night, and a strong negative correlation between temperature and soil EC.
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