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Finding the Right Amount to Install A Mositure Soil Sensor
with The Spatial Modeling using Wireless Sensor Networks
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Abstract

The objective of this research is to find the appropriate number for installing soil
moisture measurement devices, using the minimum number of sensors while ensuring
coverage of the entire cultivation area. This is achieved by applying a spatial modeling
approach in conjunction with a wireless sensor network. To make soil moisture
measurement efficient and reduce the cost of installing excessive amounts of soil moisture
measurement equipment. Experimental results from collecting soil moisture values. In the
experimental area of 4 square meters, where soil moisture sensors were installed at all
81 points, it was found that the overall soil moisture value had the lowest soil moisture
value of 56.26% and the highest soil moisture value of 59.96%, which from the values It
was found that the soil moisture values in the experimental area were slightly different.

You can choose to install only 1 soil moisture detector in any position in an area of 4



square meters, which is sufficient for use. This is because the measured soil moisture

values are not much different and are within a single moisture level range.
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ADIN1TAARD
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AOINITANAD

NI COORD fmundelnun

AP Transparent mode [0] AP APl Enable fvunlidu Transparent mode

[0] (AT Command)
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M19197 4 M159ANRAEYIANANNTUTUALYRILAREYA

XTlu | sb.Tu
posuY | meaul | Aeaud | meduid | Aeaud | meAwyd | meaud | meAwy | meduid
Wy Wy
1 2 3 4 5 6 7 8 9
uaa wan
o 1 58.65 56.37 59.96 57.87 57.78 56.88 56.89 59.17 57.92 57.94 1.16

waa 2 57.42 | 56.56 | 57.80 | 59.43 | 56.30 | 56.36 | 58.11 | 57.96 | 56.98 | 57.44 1.02

waa 3 58.54 | 59.27 | 58.17 | 57.35 | 57.36 | 58.11 | 59.80 | 56.36 | 58.54 | 58.17 1.05

a4 57.44 | 5792 | 5725 | 5745 | 59.49 | 59.70 | 57.50 | 5753 | 5797 | 58.03 0.92

waa 5 5719 | 5753 | 56.40 | 59.54 | 56.88 | 56.32 | 59.96 | 58.96 | 58.18 | 57.88 1.35

a1l 6 59.48 | 59.77 | 57.13 | 57.23 | 58.45 | 59.38 | 56.59 | 56.96 | 57.92 | 58.10 1.21

waa 7 59.10 | 59.71 | 59.74 | 58.78 | 59.10 | 59.10 | 58.99 | 56.26 | 58.98 | 58.86 1.03

ol 8 5797 | 5771 | 59.29 | 59.68 | 57.87 | 56.57 | 57.65 | 5851 | 56.32 | 57.95 1.11

a9 58.57 | 59.37 | 57.17 | 56.93 | 57.76 | 5797 | 57.16 | 59.30 | 56.64 | 57.87 1.01

X Tuwun

oy 58.26 58.25 58.10 58.25 57.89 57.82 58.07 57.89 57.72
ARANY
sD. Tuwun

o < 0.80 1.33 1.28 1.10 1.01 1.35 1.24 1.18 0.89
ARANY
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il o)
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o P & a X A < Py &
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X
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Auluuu 1 2 3 4 5 6 7 8 9
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a1 1 57.94 0.71 1.57 2.02 0.07 0.16 1.06 1.05 1.23 0.02
a3 2 57.44 0.02 0.88 0.36 1.99 1.14 1.08 0.67 0.52 0.46
a1 3 58.17 0.37 1.10 0.00 0.82 0.81 0.06 1.63 1.81 0.37
wan 4 58.03 0.59 0.11 0.78 0.58 1.46 1.67 0.53 0.50 0.06
waa 5 57.88 0.69 0.35 1.48 1.66 1.00 1.56 2.08 1.08 0.30
a6 58.10 1.38 1.67 0.97 0.87 0.35 1.28 1.51 1.14 0.18
o 7 58.86 0.24 0.85 0.88 0.08 0.24 0.24 0.13 2.60 0.12
a8 57.95 0.02 0.24 1.34 1.73 0.08 1.38 0.30 0.56 1.63
a9 57.87 0.70 1.50 0.70 0.94 0.11 0.10 0.71 1.43 1.23

tdl b4 ) ] ! 1 1 dy a 1
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AnuFuluAuluLuIneduy (X Tuwuineaull veInns1ed 4)

aoaud | roaud | roAud | AoAwd | meAwY | meauyd | medull | Aedull | eeaud
1 2 3 q 5 6 7 8 9
X arnuduludvluwwn

o . 58.26 58.25 58.10 58.25 57.89 57.82 58.07 57.89 57.72

paNY
a1 0.39 1.88 1.86 0.38 0.11 0.94 1.18 1.28 0.20
a2 0.84 1.69 0.30 1.18 1.59 1.46 0.04 0.07 0.74
1ol 3 0.28 1.02 0.07 0.90 0.53 0.29 1.73 1.53 0.82
o 4 0.82 0.33 0.85 0.80 1.60 1.88 0.57 0.36 0.25
ol 5 1.07 0.72 1.70 1.29 1.01 1.50 1.89 1.07 0.46
a3 6 1.22 1.52 0.97 1.02 0.56 1.56 1.48 0.93 0.20
o 7 0.84 1.46 1.64 0.53 1.21 1.28 0.92 1.63 1.26
1ol 8 0.29 0.54 1.19 1.43 0.02 1.25 0.42 0.62 1.40
a9 0.31 1.12 0.93 1.32 0.13 0.15 0.91 1.41 1.08
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qnfie 1.89 agluaaduili 7 Weaiarsananuuansiiswesmanuduluauluwniaesulveusag

AaauY nululsazAdulALaneaTuLANTae

5. dguna

mimai’wmuﬁmmzamﬁ’m%’uﬁwﬁ'}gaqﬂﬂﬁﬂimmi’mﬂ'mam%ﬂuﬁu A8ITN1II
wuaendsiiuilagldindodnedumeslias Taod xBee fvimiiidu coordinator ey
$2uffu XBee fiviuthiiidu router Tne coordinator azvinnsdsdeyaluiiudsssuugiudoya
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