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for Big Data and Future Precision Agriculture Management
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ABSTRACT

Today, measurement and forecasting, as well as collecting soil conditions for optimal agricultural
management, are modern and important techniques in the future, Current technology can be used with
data to analyze and predict results more precisely. The more data is available and complete, the more
accurate prediction and analysis will be. In addition, the recorded data can be used as a part of the data
in various experiments and research related to agriculture in the future. Today's weather data collection
stations are expensive, have incomplete data collection, or do not meet the demand for agricultural
research. The cost of transmitting data over the network, either monthly or annually is too high. The
prototype of the soil and weather data collection station used in this research was to record the direction
and speed of wind, rainfall, temperature, air pressure, and humidity, as well as the amount of sunlight,
humidity, and temperature of the soil, which were recorded all the time. A database system for soil and
weather data collection stations was managed in order to record detailed and complete data according
to the needs of agriculture and research. Users can view station status information or load data in real
time through the website. Since solar energy is used, it is cheap and free for monthly or yearly network

transmissions.
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Figure 1 (a) A weather station in this research. (b) The control unit and solar energy charger of the

weather station.
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Figure 2 (a) Components of the Anemometer. (b) the Anemometer of this research
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Figure 3 (a) Components of the Rain Collector. (b) the Rain Collector of this research
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Table 1 Design Table for Calculation of Solar Panel Capacity

Calculation Type Value Unit
Estimated Watt demand
System Voltage 13.00 | Volts
DC Amps 0.30 | Amps
Total Watts Per Hour (DC) 3.90 | Watts
Hours per day
Hours Equip is expected to run (24hr) as per application 24.00 | Hrs/d
Watt-Hours per day
Total daily usage (Watts x Hours) 93.60 | Watt-Hrs/d
Amp-hour calculation
Total watts (Daily requirements) 93.60 | Watt-Hrs/d
Battery losses (Assumes static average loss) 1.02 | fraction
Corrected for battery losses 95.47 | Watt-Hrs/d
System voltage (DC voltage only) 12.00 | Volts
Amp-hours per day (Watts divided by Volts) 7.96 | Amp-Hrs/d
Battery bank calculation
Battery voltage 12.00 | Volts
Number of days backup power required (Average 24 hour
periods) 1.00 | days
Amp-hour storage (Raw capacity you need) 7.96 | Am-Hrs
Depth of discharge (Assumes 50%) 0.50 | fraction
Required amp backup (Prevents excessive discharge) 15.91 | Am-Hrs
Battery Amp Rating (20 hr) (Battery Capacity in Amps) 22.00 | fraction
Actual # batteries wired in parallel (Raw number) 0.72 | pieces
Batteries wired in series (Relates to system voltage) 1.00 | pieces
Rounded number of Batteries (Always rounded up) 1.00 | pieces
Solar Panel Array calculation
Sun hours per day (Direct only) 6.00 | Hrs
Worst-weather multiplier 1.55 | fraction
Total sun hours per day (Assumes average sun) 3.87 | Hrs
Select panel size (Watt rating) 30.00 | Watts
Nominal Panel Voltage 12.00 | Volts
Amps required from solar panels 8.00 | Amp-Hrs/d
Peak amperage of solar panel (Watts divided by Volts) 2.50 | Amps
Amps from solar panels per day 9.68 | Amp-Hrs/d
Number of solar panels in parallel (Raw Number) 0.83 | pieces
Number of panels in series 1.00 | pieces
Rounded number of solar panels (Always rounded up) 1.00 | pieces

26
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Figure 7 Soil and Weather Data
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