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[Abstract]

In this paper, we design and implement an Internet of Things (IoT)-based chick incubation system. The

system consists of three key components: the IoT incubator, the IoT server system, and the smartphone application.

The IoT incubator is composed of an Arduino board, temperature and humidity sensors, a temperature and

humidity controller, a ventilation controller, and an egg turning controller. The temperature and humidity sensors

measure the temperature and humidity inside the IoT incubator and send the data to the temperature and

humidity controller on the Arduino board. Additionally, it provides the function of transmitting temperature,

humidity, and control history data to the IoT server via WiFi. It also offers automatic control of ventilation,

egg turning, and temperature and humidity on a daily basis. The IoT server system receives data from the

incubator, stores it in a database, and provides query data upon request from the smartphone. The smartphone

application retrieves historical data through the server and monitors the temperature and humidity data of

the IoT incubator in real-time, controlling the IoT incubator to ensure that the set temperature and humidity

ranges are maintained. If the temperature and humidity data deviate from the set ranges, it sends alarms and

emergency messages to the user. The IoT-based chick incubation system developed in this paper is a low-cost

model due to its reduced manufacturing cost, making it highly beneficial for self-sustaining poultry farms.

» Key words: IoT, Incubator, Temperature, Humidity, Data Collection, Android platform
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I. Introduction
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II. Preliminaries
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Fig. 1. Overseas Chick Incubator
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Fig. 2. Domestic broiler and egg consumption trends[4]
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ITII. The Design of Chick Incubation
System based on IoT

1. Chick Incubation System Architecture
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Fig. 4. Component of chick incubation system
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Table 1. Development Environment

Classification Environment

Arduino[6]
Temperature Sensor[7]

IoT Humidity Sensor[7]
Incubator Temperature-Humidity controller
Ventilator controller
Egg turner controller
ToT [oT Shield
IoT Platform

Server System ThingsQSerial Library

Android Studio[8]
Android Platform: 9 Pie

Android
Application

API Level: 28
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IV. The Implementation of Chick
Incubation System based on IoT
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Fig. 6. Chick Incubator architecture

1) Temperature-Humidity controller
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Table 2. Temperature & Humidity condition [9]

Day Temperature Humidity

1~17 375 ~ 37.7° 50 ~ 60%

18 ~ 21 36.1° ~ 37.2° 70 ~ 80%
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2) Ventilator controller
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Table 3. Egg turner control

Day Control

At least 6 times a day turning eggs.
Horizontal egg turning: Control so that
the eggs rotate 90 degrees (lying down

1~17 position).
» Vertical egg turning: Control so that the
eggs rotate 90 degrees (standing up

position).
* Keep the eggs horizontal,
vertical egg turner.

excluding the

18 ~ 21

2. IoT Server System Implementation
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Fig. 8. loT server dashboard output type

3. Android Application Implementation
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Fig. 10. Set incubation environment

il

< ClHRO| &4

& Device_1 e
MAH B|AE

08-22 09:10:38 08-22 08:12:32 ¢ Devic= 1 e

H gAR
114R 7E 34 1141 234

Fig. 9. Android application device specification ’ w
I3 9 tujo]A A stHofA AR wEE S tp iy
leé 1094 EJH]—O]A k- 7(]73;’-1' Hgol'e] —?—il' /\]En]_ ‘éW]' Fig. 11. Temperature—Humidity output

A7 3ol LEhdTt

T 1104 229 $& dojel g ety 1Y 129}
Zo] ofig tjufolA 0] 2« = mojE{7} EHch
I 12 (a) 2% HlojEHe 2 @99 2% #sto] ol
SUHY & 4 9tk I 12 (a) 2% HoJHE AT EH
15:014% 7 IoT ¥3P7] Y5o] 2571 36" o= UAP]
Uizl me} loT §&1719] WEE AAIS on AEl=
Aghsle] RS P|es 2« 3% JEER YPols
Rasi},



A Design and Implementation of Chick Incubation System Based on IoT 185

ER A CRIIGEY K~

e B 304

36,8
e
A6.2
6.0
358

337!
14:54:00

G

T3040 1D FEREE

(a) Temperature

£ TS 000 28 308

6.0
150
74.0

Ti.5
14:54:00 14:56:40 LA iR 15:03:50

(b) Humidity

Fig. 12. Temperature humidity output in graph type
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V. Conclusions
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