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[Abstract]

In this paper, we proposed a smart greenhouse system that can easily grow plants indoors without
professional knowledge by using the criteria of factors affected by common plants (temperature,
humidity, soil humidity), and implemented a system that can check the greenhouse state in real time
and control the device remotely through mobile applications. Based on Raspberry pie and Arduino, the
system measures the state of greenhouse in real time through sensors and automatically controls the
device. After growing and experimenting with plants in a greenhouse for a certain period of time, it
was confirmed that the environment suitable for each plant was maintained. Therefore, the smart
greenhouse system in this paper is expected to improve plant cultivation efficiency and user

convenience and also increase beginners' access to plants.
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I. Introduction
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II. Related Works
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Table 1. Related Products

Pliele Advantages Disadvantages
- No WiFi option
- No video
BOTANIUMI7] | - Automatic watering streaming

- No App to check
the condition of
the plant

- No WiFi option

Flowerpower | Check the condition | - No vidt.eo
8] of the plant through streaming .
the App - No Automatic

watering

- Check the condition

Bloomengine of the plant through
[9] the App

- Automatic watering

- No WiFi option
- No video
streaming

ITII. System Design & Implementation

3.1 Developmental Environment
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Table 2. Software development environment

Software Information Version
Cloud Server AWS EC2
Raspberry Pi Raspbian 0S ver 4.14
Back-end Python ver 2.7.13
Language
DBMS MySQL ver 5.7.24
Android Android Studio ver 3.4.2
Development Tool
Arduino Arduino IDE ver 1.8.10
Development Tool
Web Server Apache Tomcat ver 9.0.26
Web Eclipse ver 4.11

Table 3.2 & A5 st HW 7det7o]al Fig. 1.
2 24 X 2Hl] shEglof A7) 8l wolct,

Table 3. Hardware development environment

Hardware Function & Role
Arduino UNO Arduino Board
Raspberry Pi 3 B Raspberry Pi Board
HS-WATER-SENSOR Water level sensor for water
tank level measurement
Temperature and humidity
DHT11 sensor for measurement in
greenhouse
GL5537 Light se.nsor. for measurlng
light intensity
DM456 Soil mo.lsture sensor for
measuring soil moisture
S7ZH-GNP155 Water pump for automatic
feedwater
Water Tank Storage of water for plants
Camera board for checking
8MP CAMERA real-time images of the
greenhouse
HB122 LED grow.llght for suitable
growth environment of plants
DC 5v Cooling fan fpr .greenhouse
ventilation

Fig. 1. Hardware circuit diagram for sensor control
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3.2 Hardware and Software Configuration
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Fig. 2. System configuration diagram

3.3 Plant Setting Module
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Fig. 3. Plant selection activity of Greenery App

3.4 Automatic Water Module
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Fig. 5. Streaming activity of Greenery App

3.6 Other Module
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Fig. 6. Chart activity of Greenery App

3.7 Actual implementaion of the system
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Fig. 7. Actual implementation of the system
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IV. Experiments and Results
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Table 4. Water supply time and quantity
Time Water Suply
Ut (second) (ml)
1 2 98
2 2.6 107
3 2.2 98
4 2.4 95
5 2.9 103
6 2.3 100
7 2.2 93
8 2.6 100
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Table 5. Environment suitable for Kalanchoe

Name Conditions
temperature 23~26 °C
humidity 70 %

Sufficient irrigation when the soil

t | .
water supply surface is dry

Table 6. Environment suitable for Hypoestes

Name Conditions
temperature 21~25 °C
humidity 70 %

Keep the soil moist. Be careful not
water supply

to submerge in water.
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Table 7. Environment suitable for Plants

Hypoestes
Soil
Moisture
(%)

76
70
81
75
71
83
77
73
83
75

Kalanchoe
Soil
Moisture
(%)

48
41
39
52
46
42

Tempera
-ture
(°C)

Humidity

Date (%)

9/5
9/6
9/7
9/8
9/9
9/10
9/11
9/12
9/13
9/14

24
24
25
24
24
23
24
23
24
24

78
75
78
75
72
76
76
73
75
72

V. Conclusion
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