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Abstract—The purpose of this project is to design and develop Smart Egg Incubator System (SEIS). The SEIS will fill with 
the temperature and humidity sensor. In this project, lamps are used as heater to give suitable heat temperature for the 
eggs. The health of egg is very important for the development of embryo within the eggs. By using water and controlling fan, 
it is can make sure the humidity and ventilation in good condition. The status condition in the SIES will appear on the LCD 
screen display. The entire element will be controlled using Arduino UNO. The  Arduino UNO is  a type of 
microcontroller that can process a data from sensor and will execute the control system to change the condition of SEIS. 
The average value for temperature and humidity is 36°C and 32 %. This project will be a user friendly product since the 
SEIS is portable. 
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I. INTRODUCTION 
 

The SEIS is one of the inventions that provide 
opportunity especially for who want to be successful 
farmer. The SEIS will automatically controlling the 
temperature and humidity [1]. 
 
A. The Different Performances Obtainable from Hens 
and Smart Egg Incubator System 
 

SEIS is a technology that provides opportunity for 
farmers to produce chicks from egg without the consent  
of the mother hen, it is also one of the ways of 
transforming eggs to chicks. The most important 
difference  between  natural and artificial incubation is 
the fact that the natural parent provides warmth by 
contact rather than surrounding the egg with warm air 
[2]. The table 1 below show about the different aspects 
of natural (hens) and SEIS 
 
B. Period of Incubation 
 

For example, chicken eggs require 21 days to hatch, 
but for the other species of poultry varies is difference. 
 

 

 

 

 

 

 

 

 

TABLE 1: DIFFERENT ASPECTS OF NATURAL (HENS) AND 
SEIS 

 
 

Table 2 shows the condition of the incubator for 
various type of egg which is consists of suitable 
temperature and humidity for every type of eggs. The 
Fahrenheit unit can be converting to Celsius by using 
the Fahrenheit formula, 
 
°C = (°F − 32) x 5/9 
 
For example: 
 
Convert 98.6°F to Celsius. (98.6°F - 32) x 5/9 = 37°C 
Or 

(98.6°F - 32) x 5/9 = 37°C 
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TABLE 2: THE CONDITION OF INCUBATOR FOR VARIOUS 
TYPES OF EGG 

 
 
 
II. WHAT IS SMART EGG INCUBATOR SYSTEM? 

 
A. Specifications of SEIS 
 
A1. Technical Specifications: 
 

Refer to Table 3 below, it shows the technical 
specification of SEIS. It is consist of eggs capacity, 
what type of eggs it can hatch, sizes, weight, power, 
voltage and frequency. 
 

TABLE 3: TECHNICAL SPECIFICATION IN SEIS 

 
 
A2. Have the input temperature detected by the sensor 
and input LM35 movement is detected by the PIR 
sensor. 
 
A3. In automatic mode, when the temperature is below 
the optimum temperature, the light goes on. The goal is 
that the temperature will rise to the optimum 
temperature. When the temperature is above the 
optimal temperature, the fan will turn on to lower the 
temperature. Whereas when it reaches the optimum 
temperature, fan and lights will be off. Can also detect 
motion around the eggs, if detected movement has had 
such eggs hatch, the alarm / buzzer goes. 
 

 
Figure 1: During lamp turn on 

 
Refer to Figure 1 above; show the time during lamp 

will be turn on. When the temperature is below the 
desired temperature, the light will be turn on to 
increase the temperature in Smart Egg Incubator. 

 

 
Figure 2: During fan turn on 

 
Refer to Figure 2 above; show the time during fan 

will be turn on. The current temperature is above the 
desired temperature, the fan will turn on to decrease the 
temperature in Smart Egg Incubator. 

 

 
Figure 3: During buzzer turn on 

 
Refer to Figure 3 above; show the time during 

buzzer will be turn on. When have are movement in 
Smart Egg Incubator, the buzzer will turn on. It is 
prepared for owner to know when the time of the eggs 
will be hatch. During the egg hatching, the movement 
will occur, so the PIR sensor will detect the movement 
and sent the signal to buzzer. 
 
A4. In manual mode, you can control the system by 
pressing the appropriate button to turn on the light or 
fan, turn off both, turn off the alarm, and switch 
between Automatic or Manual mode. 
 
 
B. Notes of Interest in SEIS 
 
In the construction of SEIS, there are some interesting 
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things to note: 
 
B1. Master and Slave Arduino UNO 
 

What's interesting about two (2) Arduino used in this 
project is the concept of master-slave. Both Arduino has  
its functions. First Arduino, serve as Master, ie the 
processing input from the sensors and determines job to 
the system (if turned on the light, fan, or alarm). Master 
Arduino will send a signal to the Arduino 2 to serve as 
a slave. Slave Arduino will command the appropriate 
hardware to go on. The figure 14 below shows the 
master-slave connection using Arduino UNO. 
 

 
Figure 4: Master-slave Arduino. 

 
B2. Relay. 

 
The relay is one thing magical. Actually relay is a 

switch that can disconnect and reconnect the power 
supply. With a little programming; it will become 
automatic switch that turns on and off the high-voltage 
lamp 240V and appropriate fan of sensor input. 
 
C. Candling System for Eggs 
 

In candling system, it can be detected between 
infertile eggs and dead embryos. Candling system can 
help to determine if the chick is developing according 
to expectations. During candling, if detected the dead 
embryos, it need to remove from Smart Egg Incubator. 
If the egg was not removed, it will produce unwanted 
gas. Candling system starts on the 9th day of 
incubation. 

Figure 5 and 6 are shown two types of home-made 
egg candling system. For warning, cannot candle eggs 
after the 18th day. It is because, not to disturb the 
growing chicks. 

 

 
Figure 5: Two types of home-made egg viewer (put the egg up against 

the hole). 
 

 
Figure 6: Eggs after 9 days of incubation. 

 
III. METHODOLOGY 

 
A. Project Development 
 

 
Figure 7: The flow chart for project development 

 
By referring to Figure 7 above, it shows the project 
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development was divided into three main parts. There 
are mechanical design, electronic design and software 
design. So, when combined together all part will be 
performing the SEIS. In mechanical design is focus on 
to make casing using hardwood. For electronic design 
focus on built the system circuit. Besides that, in 
software is focus on program the system using Arduino 
UNO. 
 
B. Mechanical Design 
 

In mechanical design is focus on construction of the 
SEIS. It starts with the built of the casing. The material 
was used are hardwood. It is because, is preferable 
rather than softer wood. The Smart Egg Incubator can 
fill up to 40-45 eggs. Dimensional measuring of the 
Smart Egg Incubator is 32cm height x 45cm width 
x47cm long. For this, 4 bulbs were placed around the 
wall inside of the Smart Egg Incubator. The bulb usage 
is 40 Watt’s that supply heat to the egg. 

 

 
Figure 8: The casing box for Smart Egg Incubator 

 
Refer to Figure 8 above; it is show about the 4 

dimension casing for Smart Egg Incubator. There are 
two layer for the Smart Egg Incubator that call first 
layer and second layer. First layer is where amount of 
egg were placed. It is main casing with the egg tray, 
bulbs and fan. For the second layer, it is for the 
controller system. It will control the temperature, fan, 
bulbs and humidity 

 

 
Figure 9: The first layer in Smart Egg Incubator. 

 
Refer to Figure 9,  show used mirror in Smart Egg 

Incubator. It is because, by use the mirror at the door 
make easier to owner look inside the incubator. 

The Figure 10 and 11 above; show about the second 
layer in SEIS. The second layer as are controller. It is 
will control the lamp and fan to get temperature that 
suitable in Smart Egg Incubator. 

 

 
Figure 10: Top view for second layer 

 

 
Figure 11: Inside view for second layer 
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C. Electronic Design 

 

 
Figure 12: The block diagram for SEIS 

 
In Figure 12; show about the block diagram for 

SEIS. For the input in Smart Egg Incubator are keypad 
and LCD. Besides that, the Smart Egg Incubator has 
four outputs. The output is PIR sensor, buzzer, bulb and 
fan. 

 

 
Figure 13: The circuit diagram of SEIS 

 
In Figure 13 above; shows about the circuit diagram 

for SEIS. What's interesting about 2 Arduino used in 
Smart Egg Incubator System is the concept of master-
slave. Both of Arduino has its duties. Arduino one as 
are master, ie the processing input from the sensors and 
determines what to do with the system (if turned on the 
light, fan, or alarm). Master Arduino will send a signal 
to the Arduino 2 to serve as a slave. Slave Arduino will 
command the appropriate hardware to go on. 

 

 
Figure 14: The component user in Smart Egg Incubator System 

 
Figure 14 above show about the component user to 
develop the Smart Egg Incubator System. 
 
D. Software Design 
 

Refer to Figure 15 above; show about the flow chart 
of the SEIS. It is start with fill the Smart Egg Incubator 
with egg. After that, select the system. What we want, 
auto or manual. If manual operating system selected, it is 
setting for  test mode. To determine whether the fan and 
lamp in the system are function or not. During the auto 
mode, the system will be operate automatic depend on 
temperature in SEIS. 

 

 
Figure 15: The flow chart of SEIS 

 
The maximum temperature in Smart Egg Incubator is 

37 °C and the minimum temperature is 35 °C. So, the 
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lamp will be on until the temperature achieves 37 °C. 
At the 37 °C, the lamp will be off and the fan will 
be on until temperature decrease to 35 °C. At 35 °C, the 
fan will be off and the lamp will on until the temperature 
increase to 37 °C. So, the range of temperature in Smart 
Egg Incubator will be maintained between 35 °C to 37 
°C. The lamp is user to increase the temperature in the 
system. The fan is user for decrease the temperature. 
To maintain the temperature in system, lamp and fan 
will be turn on and off. It control by using Arduino. 
 

IV. RESULT AND DISCUSSION 
 

In SEIS several factors have to be considered for 
the successful process of incubation and hatch of the 
system. There are two major factors in artificially 
incubating of eggs: temperature and humidity. 
 
A. Using Data and Calculation 
 

The Table 4 below shows the data of temperature 
and humidity in Smart Egg Incubator for each hour until 
24 hours. To get average value of temperature and 
humidity for one day, need to calculate the mean value 
by using the formula: 
 

TABLE 4: THE DATA COLLECTION FOR EVERY HOUR 

 
 
Mean value = Total of temperature or humidity / Total 

hours 
 
The calculation to find the mean value for one day:  

For temperature 

37 °C – 10 times = 370 
36 °C – 9 times = 324 
35 °C – 5 times = 175 
370 + 324 + 175 = 869 
 
Mean temperature = 869/24 = 36.2 C 
 
For humidity 
 
Mean humidity = 772/24 = 32.16% 
 

Refer to Figure 16; it shows the graph of temperature 
and humidity in one day. From the calculation, the 
mean value for temperature is 36.2 °C. Besides that, 
mean value for humidity is 32.16 %. For actual 
temperature in Smart Egg Incubator should be constant 
between 99° and 100°F (36°C - 37°C). If the 
temperature is drops below 96°F or increase above 
103°F, the eggs may not hatch and broken. If the Smart 
Egg Incubator running at 105°F only for 15 minutes, 
will be affect the embryos. 

 

 
Figure 16: Graph of temperature and humidity 

  

B. Using Wifi Module 
 
The Wifi Module is component that transmits the data 
output from the Arduino UNO plate to the computer. 
The graph or output can see at the computer. Figure 
10 below show the graph of output by using Wifi 
Module. 
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Figure 17: The graph of temperature and humidity using Wifi module. 

 
Refer to figure 17 above, the mean value for 

temperature is 36.09 °C and for humidity is 32.44 %. 
 
C. Comparison between Data and Wifi Module 

 
TABLE 5: THE COMPARISON OF AVERAGE VALUE FOR 

TEMPERATURE AND HUMIDITY 

 
 

Table 5 above; show the mean value for the 
temperature and humidity between using two methods. 
The first method is using data and calculation. The 
second method is using WiFi Module. Refer to Table 4, 
the mean values user both of method get the same 
answer. 
 

V. CONCLUSION 
 

In this paper the component designed is easy to 
maintain, affordable and portable. Thus having result 
for days of the testing, an average value of 
temperature was gotten to be 36°C, average percent 
humidity value of 32%.  The  SEIS also can hatch of 
different poultry eggs are within a similar range, such 
as guinea fowl, turkeys, ducks, goose, guinea fowl, 
quail and ostrich. For recommended for household use, 
subsistent poultry farmers to increase the production of 
poultry products. Besides that, another recommended is 
the solar energy should be used as backup power 
supply. It is because of the untimely failure of 
electricity to enhance the efficiency of the system. 

 

ACKNOWLEDGMENT 
 

The authors would like to acknowledge the 
contribution of Institute of Research Management and 
Innovation for providing the Grant (600-RMI/DANA 
5/3/ARAS (55/2015) and the Faculty of Electrical 

Engineering, Universiti Teknologi MARA, Malaysia. 
Gratitude to  all  colleagues  for  helping me and giving 
moral support during my research. Last but not least; 
my deepest gratitude to my beloved parents and my 
brothers for their encouragement, spiritual support for 
completing this project and their help in development. 
Thank you to those who have indirectly contributed to 
this research. 
 

REFERENCES 

 
[1] Yusof, M. 2011. ”Incubator”, Department of Electronics 

Universiti Kuala Lumpur, Malaysia, B Eng Dissertation. 
[2] D-Robotics. 2010.”DHT11 Humidity and Temperature 

Sensor”  Available:  http://www.droboticsonline.com/ 
[3] Thomas E. Kissell, Industrial Electronics: Applications for 

Programmable Controllers, Instrumentation and Process 
Control, and Electrical Machines and Motor Controls, 2nd 
edition. United State of America: Prentice Hall. 2004. 

[4] SGS-Thomson Microelectronics. 2010. ”Eight Darlington 
Arrays”, Available: http://www.ic37.com/ 

[5] Smart Egg Incubator System for Various types of 
Egg(SEIS).Bachelor Thesis (Hons) Electronics.Faculty of 
Electronics Engineering.Universiti Malaysia Pahang. 

[6] chp 9, page 145-156. In avian incubation S.G Tullet, 
butterworth-heineman, London, U.K. 

[7] http://www.moa.gov.my/home 
 
 


