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Abstract The emerging smart world based on IoT requires deployment of a large number of
diverse sensors to generate data pertaining to different applications. Recent years have witnessed a
plethora of IoT solutions beneficial to various application domains, IoT techniques also help boost
agricultural productivity by increasing crop yields and reducing losses. This paper presents a predictive
IoT smart farm platform for forcast services. We built an online agricultural forecasting service that
collects microclimate data from weather stations in real-time. To demonstrate effectiveness of our
proposed system, we designed a frost and pest forecasting modes on the microclimate data collected
from weather stations, notifies the possibilities of frost, and sends pest forecast messages to farmers
using push services so that they can protect crops against damages. It is expected to provide
effectively that more precise climate forecasts thus could potentially precision agricultural services to
reduce crop damages and unnecessary costs, such as the use of non—essential pesticides.
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Table 1 Temperature Comparison of Microclimate
and Local Climate

Si\;[t’ilg)n Latitude | Longitude 11\\/[/;5 1;\/[/[?3::
MT-1 35.98 129.05 7.25 11.8
MT-2 36.03 128.98 8.58 10.7
MT-3 36.13 128.94 6.16 13.1
MT-4 36.11 128.88 7.33 10.5
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Table 2 Sensor Information on Weather Station

Sensors Measurement Method Range
Air Temperature PT-100 -50 ~ +60 C
Air Humidity Capacitive 0 ~ 100 %
Wind Direction GrayCode Type 0 ~ 360°
Wind Speed Photo-chopper 0~ 7 m/s
Rainfall Tipping -
Soil Temperature | PT-100 50 ~ +70 C
Soil Humidity | ommetrie Water 1~ 1005

Content

Radiation Thermopile 400 ~ 1100 nm
rass PT-100 50 ~ +60 T
Temperature
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Table 3 Disease Occurrence Conditions for

Disease Forecast

Temp. Humidity .
. Wind Wet
Disease Range Range .
) Speed | Period
(Celsius) (%)

Plum

8-12 80 21
Pocket
Anthrax 22-30 80 23
White Rot 24-32 90 24
Bacteria .

rain 5m/s S

Shot hole
Downy 20-28 80 10
Mildew Leaf
Spot 20-41 90 21
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Fig. 2 The Effect of Temperature on Plum
Pocket
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fwetperiod = a'/ (1 +eXp(_$_$0)/b)) (5)
a=1.0,b=3.5714, x, = 23.1786
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Table 4 Pest Occurrence Conditions for Pest Forecast

Cumulative Cumulative
2 Start Day of
Pest Generation Temperature Temperature Caleulation
Conditions Threshold axctid
1 214
Oriental Fruit 2 -80>0 660 Mar. Ist
Moth 3 1380 ar 2s
4 1950
. First Appearance (Tgrass + Tso) /2 - 76 >0 540
Pealt\:/llq t1;“11‘ult 1 (Tag - 11.6)> 0 140 Jan. 1st
N 2 (Tag - 116) > 0 1120
. 1 155
Coccoidea 9 (Tiax 12.3)2/3 >0 700 Mar. 1st
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Table 5 The Observation Days of Frost

Rt MT-1 MT-2 MT-3 MT-4
2015-10-01 0 0 0 0
2015-10-02 0 0 0 0
2015-10-30 0 0 0 0
2015-10-31 1 1 1 1
2015-11-01 1 1 1 1
2015-11-02 0 1 1 1
2015-11-03 1 1 1 1
2015-11-04 1 1 1 1
2015-11-07 0 0 0 0
2015-11-25 0 0 0 0

Precision = TP(TP+ FP) 6)

Recall = TP(TP+ FN)
FlScore = 2TP/(2TP + FP+ FN)
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Fig. 5 The Comparison of Precision
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