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ABSTRACT

Most of the complex environmental controls used in smart greenhouses in Korea are controlled based on
data collected from environmental sensors located at specific locations inside the greenhouse. The internal
environment of a vinyl greenhouse frequently changes depending on the external environment flowing in. Even
though different environmental conditions exist in the same greenhouse, controlling them with a single value
causes non-uniformity of the internal environment and causes problems such as increased crop cultivation
period and reduced production. In this study, the temperature uniformity inside the greenhouse was analyzed
using standard deviation, and the sensor location that estimates the representative value inside the greenhouse

was derived using clustering. When the optimal location of sensors was determined in real time using the
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system of this study, the optimal number of sensors was found to be 2 to 4, and the optimal location of

sensors varied depending on the standard deviation of the temperature inside the greenhouse. By configuring

the existing limited wired data collection device with a wired and wireless sensor so that it can move flexibly,

it is expected that research on precise greenhouse control that adapts to the environment according to changes

within the greenhouse will be possible.
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Table 1. Greenhouse environmental data collection sensor
specifications

Item Spec.

Operate Voltage DC +5V £ 10%

Output Network Wi-Fi 1CH, RS-485 1CH
CH. Measurement | 1CH

Temperature |+ 05T

Precision | Humidity + 2%

CO. + 50ppm

ID Setting Self ID Set Function, 5Bit
Function I:N 1:N = Master:Slave

Communication| Communication support

User Interface |Built-in WEB UI

Top WI-FI Top NMS
Con.
Sub RS-485 Sub Extension
Temperature  [-40~80C
Range |Humidity 0~100%
CO, 0~5000ppm
Size 74mm x 74mm x 110mm
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129,030,856 34 0 2022-11-08 00:00:00.000 156 6161
129,030,591 34 11 2022-11-08 00:00:01.000 1439 64.6
129,030,592 34
129,030,593 34
129,030,594 34
129,030,595 34
129.030611 34
129,030,612 34
129030613 34
129,030,614 34
129030615 34
129,030,616 34
129030617 34
129030618 34
129030619 34
129,030,620 34
129,030,631 34
129,030,632 34
129,030,633 34
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129,030,671 34

12 2022-11-08 00:00:01.000 15 644
13 2022-11-08 00:00:02.000 153 66.7
14 2022-11-08 00:00:02.000 159 63
15 2022-11-08 00:00:02.000 162 68
26 2022-11-08 00:00:06.000 149 63.7

1 2022-11-08 00:00:06.000 157 639
27 2022-11-08 00:00:06.000 151 62.7

2 2022-11-08 00:00:06.000 156 60.7
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3 2022-11-08 00:00:06.000 16 594
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29 2022-11-08 00:00:06.000 156 603

5 2022-11-08 00:00:06.000 158 60.7
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35 2022-11-08 00:00:10.000 161 60
46 2022-11-08 00:00:22.000 148 622
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Fig. 3. High-tech Digital Greenhouse II 60 Sensor Data
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Fig. 11. Cluster distribution by sensor location
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Table 2. Number of ANOVA Alternative Hypothesis and
Null Hypothesis by Time

Va%s!
a2 e A5
0-3 30 1
1-4 30 1
2-5 30 1
3-6 30 1
4-7 30 1
5-8 30 1
6-9 30 1
7-10 28 3
8-11 29 2
9-12 31 0
10-13 30 1
11-14 30 1
12-15 28 3
13-16 30 1
14-17 29 2
15-18 30 1
16-19 31 0
17-20 30 1
18-21 30 1
19-22 30 1
20-23 29 2
21-24 30 1
22-01 30 1
23-02 30 1
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