4‘ Korean Journal Of Agricultural Science

m

Check for
updates

& OPEN ACCESS

Citation: Kim YS, Kim DH, Chung SO, Choi
CH, Choi TH, Kim YJ. 2019. Development
of an environment field monitoring
system to measure crop growth. Korean
Journal of Agricultural Science. https.//
doi.org/10.7744/kjoas.20180084

DOI: https://doi.org/10.7744/kjoas.20180084
Received: July 9, 2018
Revised: September 29, 2018

Accepted: January 13,2019

Copyright: © 2019 Korean Journal of
Agrcultural Science

This is an Open Access artide

BY NG distributed under the tems of
the Creative Commons Attribution Non-Commerdial
License (http: //creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commerdial
use, distribution, and reproduction in any medium,
provided the original work is properly cited.

ENGINEERING

Development of an environment field
monitoring system to measure crop growth

Yeon-Soo Kim"2, Du-Han Kim', Sun-Ok Chung', Chang-Hyun Choi®, Tae-Hyun Choi’, Yong-Joo Kim®"’

'Dept. of Biosystems Machinery Engineering, Chungnam National University, Daejeon 34134, Korea
*Convergence Agricultural Machinery Group, Korea Institute of Industrial Technology, Gimje 54325,
Korea

*Dept. of Bio-Mechatronic Engineering, Sungkyunkwan University, Suwon 16419, Korea

4Sensoreye R&D Solutions, Daejeon 35255, Korea

*Corresponding author: babina@cnu.ac.kr

Abstract

The purpose of this study was to develop an environment field monitoring system to
measure crop growth. The environment field monitoring system consisted of sensors, a data
acquisition system, and GPS. The sensors used in the environment field monitoring system
consisted of an ambient sensor, a soil sensor, and an intensity sensor. The temperature and
humidity of the atmosphere were measured with the ambient sensor. The temperature,
humidity, and EC of the soil were measured with the soil sensor. The data acquisition system
was developed using the Arduino controller. The field monitoring data were collected before
a rainy day, on a rainy day, and after the rainy day. The measured data using the environment
field monitoring system were compared with the Daejeon regional meteorological office data.
The correlation between the data from the environment field monitoring system and the data
from the Daejeon regional meteorological office was analyzed for performance evaluation.
The correlation of the temperature and humidity of the atmosphere was analyzed because
the Daejeon regional meteorological office only provided data for the temperature and
humidity of the atmosphere. The correlation coefficients were 0.86 and 0.90, respectively. The
result showed a good correlation between the data from the environment field monitoring
system and the data from the Daejeon regional meteorological office. Therefore, the
developed system could be applied to monitoring the field environment of agricultural crops.

Keywords: crop growth, field monitoring system, soil EC, soil humidity, soil
temperature
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Materials and Methods
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Fig. 1. Schematic diagram of environment field monitoring system.
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Table 1. Specification of environment field monitoring system for crop growth measurement.

Type (size) Accuracy Range DC power supply (V)
Atmospheric sensor (17 mm X 18 mm)
Temperature +0.3°C -40 - 120°C 24-5
Humidity + 2% 0-99.9% 24-5
Soil moisture sensor (11.5 cm / @ 48 mm)
Temperature =+ 0.5°C 0-60°C 0-25
Humidity + 1% 0-99.9% 0-25
EC £ 0.1dS/m 0-6.0dS/m 0-25
Intensity sensor (32 mm X 15 mm) =+ 500 lux 0 - 65,535 lux 3-5

DC, direct current.

Table 2. Specification of data acquisition system for environment monitoring.

Items Specification
Microcontroller ATmega2560 (R3)
Operating voltage 5V

Digital I/O pins 54 (of which 14 provide PWM output)
Flash memory 256 KB (8 KB bootloader)
Length / width / weight 101.52mm/53.3mm/37¢g

1/0, input/output; PWM, pulse width modulation.
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Fig. 2. Photo of environment monitoring system.
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Fig. 3. Measured temperature and humidity using an environment field monitoring system.

0 —e—Temperature 30

«—Humidity

+-EC 25

30 4

N
=]

-
@
Humidity (%), EC(ds/m)

20 4

Temperature (°C)

=
(=)

10 4

Fig. 4. Measured soil temperature, humidity, and EC using an environment field monitoring system.
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Fig. 5. Measured intensity using an environment field monitoring system.
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Fig. 8. Correlation results between measured value and meteorological administration value.
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