
 

 

 

DEVELOPMENT OF SMART EGG INCUBATOR SYSTEM FOR VARIOUS TYPES 

OF EGG (SEIS) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABU MUSA BIN MOHD ADID 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UNIVERSITI MALAYSIA PAHANG 
 
 
 
 



 

    UNIVERSITI MALAYSIA PAHANG 

 

      BORANG PENGESAHAN STATUS TESIS♦♦♦♦ 

 

     JUDUL:        

 
SESI PENGAJIAN:________________ 

 
Saya      ________________________________________________________________ 

(HURUF BESAR) 
 
 mengaku membenarkan tesis (Sarjana Muda/Sarjana /Doktor Falsafah)* ini disimpan di  
              Perpustakaan dengan syarat-syarat kegunaan seperti berikut: 

 
1. Tesis adalah hakmilik Universiti Malaysia Pahang (UMP).  
2. Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja. 
3. Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi     

                      pengajian tinggi. 
4. **Sila tandakan ( √  ) 
 

     (Mengandungi maklumat yang berdarjah keselamatan 
   SULIT  atau kepentingan Malaysia seperti yang termaktub  
     di dalam AKTA RAHSIA RASMI 1972) 
     
    TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan 
     oleh organisasi/badan di mana penyelidikan dijalankan) 
  
    
  √ TIDAK TERHAD                            
                                        
 

              Disahkan oleh: 
 
 

 
 
 ___________________________    ___________________________ 
                      (TANDATANGAN PENULIS)             (TANDATANGAN PENYELIA)                                               

 
Alamat Tetap: 

 
NO. 1, JLN PERSIARAN 9,            ABDUL HALIM BIN MOHD HANAFI 
TAMAN BUNGA RAYA, GEMEREH,     ( Nama Penyelia ) 
85000 SEGAMAT, 
JOHOR 

        
 

Tarikh:  12 NOVEMBER 2008   Tarikh: : 14 NOVEMBER 2008  

CATATAN: * Potong yang tidak berkenaan. 
  ** Jika tesis ini SULIT atau TERHAD, sila lampirkan surat daripada pihak 
   berkuasa/organisasi berkenaan dengan menyatakan sekali tempoh tesis ini perlu 
   dikelaskan sebagai atau TERHAD.                                                                                          

♦        Tesis dimaksudkan sebagai tesis bagi Ijazah doktor Falsafah dan Sarjana secara 
Penyelidikan, atau disertasi bagi pengajian secara kerja kursus dan 
penyelidikan, atau Laporan Projek Sarjana Muda (PSM). 

2008/2009 

     ABU MUSA BIN MOHD ADID (850720-03-6265) 

SMART EGG INCUBATOR SYSTEM FOR VARIOUS 
TYPES OF EGG (SEIS) 



 

 

 

DEVELOPMENT OF SMART EGG INCUBATOR SYSTEM FOR VARIOUS TYPES 

OF EGG (SEIS) 

 

 

 

 

ABU MUSA BIN MOHD ADID 

 

 

 

 

This thesis is submitted as partial fulfillment of the requirements for the award of the 

Bachelor of Electrical Engineering (Hons.) (Electronics) 

 

 

 

 

Faculty of Electrical & Electronics Engineering 

Universiti Malaysia Pahang 

 

 

 

 

 

12 NOVEMBER, 2008 

 

 



i 
 

 

 

 

 

 

 

 

 

 

 

 

“I hereby acknowledge that the scope and quality of this thesis is qualified for the award 

of the Bachelor Degree of Electrical Engineering (Electronics)” 

 

 

 

  Signature : ________________________ 

 

              Name  : ABDUL HALIM BIN MOHD HANAFI 

 

              Date  : 12 NOVEMBER 2008 

 

 

 

 

 

 

 

 

 

 



ii 
 

 

 

 

 

 

 

 

 

 

 

I declare that this thesis entitled “Smart Egg Incubator System for Various Types of 

Egg” is the result of my own research except as cited in the references. The thesis is not 

been accepted for any degree is not concurrently submitted in candidature of any other 

degree. 

 

 

  

  Signature : _______________________________ 

  

  Author  : ABU MUSA BIN MOHD ADID 

 

  Date  : 12 NOVEMBER 2008 

 

 

 

 

 

 

 

 

 



iii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To my beloved father, mother, brothers and sisters. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



iv 
 

 

 

 

ACKNOWLEDGEMENT 

 

 

 

 

 In preparing this thesis, I was in contact with many people, researchers, 

academicians, and practitioners. They have contributed towards my understanding and 

thoughts. In particular, I wish to express my sincere appreciation to my main thesis 

supervisor, Mr. Abdul Halim Bin Mohd Hanafi, for encouragement, guidance, critics 

and friendship, advices and motivation. Without his continued support and interest, this 

thesis would not have been the same as presented here. 

 

 My fellow postgraduate students should also be recognized for their support. My 

sincere appreciation also extends to all my colleagues and others who have provided 

assistance at various occasions. Their views and tips are useful indeed. Unfortunately, it 

is not possible to list all of them in this limited space. I am grateful to all my family 

members. 

 

 

 

 

 

 

 

 

 

 

 



v 
 

 

 

 

ABSTRACT 

 

 

 

 

The purpose of this project is to design and develop the system of an egg 

incubator that able to incubate various type of egg named as Smart Egg Incubator 

System for Various Types of Egg (SEIS). The SEIS will fill up with the temperature 

and humidity sensor that can measure the condition of the incubator and automatically 

change to the suitable condition for the egg. The health of egg is very important for the 

development of embryo within the egg. Improper control means that the temperature or 

humidity is too high or too low. In this project, the light heater is use to give the suitable 

temperature to the egg. By using the 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. To make sure all part of egg was heated by lamp, DC motor 

is very useful to rotate iron rode at the bottom side and automatically change the 

position of egg. The entire element will be controlled using programmable integrated 

circuit (PIC). The PIC is a type of microcontroller that can process a data from sensor 

and will execute the control element to change the condition of SEIS. This project will 

be a user friendly product since the SEIS can move to other place. It will secure by user 

must enter the password before activate the system. 
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ABSTRAK 

 

 

 

 

 Tujuan utama projek ini adalah untuk membangun dan mencipta suatu sistem 

mesin pengeram telur yang mana berkebolehan untuk digunakan terhadap pelbagai jenis 

telur yand dipanggil Smart Egg Incubator System for Various Types of Egg (SEIS). 

SIES ini dilengkapi dengan pengesan haba dan pengesan kelembapan yang akan 

memantau keadaan semasa SIES dan akan berfungsi secara automatik untuk 

memberikan keadaan yang sesuai terhadap telur. Kesihatan telur merupakan perkara 

yang penting terhadap pembesaran embrio. Ketidaksempurnaan dalam pengawalan 

bererti keadaan suhu dan kelembapan yang terlalu tinggi atau terlalu rendah. Di dalam 

projek ini, haba yang terkeluar daripada lampu akan memberikan suhu yang sesuai 

kepada telur. Dengan menggunakan air dan pengawalan kipas, ia akan memastikan 

kelembapan dan pengudaraan berada dalam keadaan yang sesuai. Status semasa 

keadaan SEIS akan dipaparkan pada LCD. Untuk memberikan haba yang menyeluruh 

pada semua bahagian telur, motor DC digunakan untuk memutarkan rod besi dan secara 

automatiknya akan mengubah kedudukan telur. Semua bahagian akan dikawal dengan 

mengunakan programmable integrated circuit (PIC). PIC merupakan sejenis kawalan 

mikro yang akan memproses data daripada alat pengesan dan akan menggerakkan 

bahagian kawalan untuk mengubah keadaan SEIS. Alat ini merupakan mesra pengguna 

kerana ia mudah dialih ke tempat lain. Ianya terdapat sistem kawalan keselamatan di 

mana pengguna perlu memasukkan kata laluan yang betul sebelum mengaktifkan sistem 

kawalan. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Background 

 

 

Industrial rising of farm animals indoors under conditions of extremely restricted 

mobility is commonly known as factory farming. It is done as part of industrial 

agriculture which is a set of methods that changes as laws and technology change known 

as industrial agriculture which is designed to produce the highest output at the lowest 

cost, using economies of scale, modern machinery, modern medicine, and global trade 

for financing, purchases and sales. 

 

 

Egg incubator is one of the inventions that provide opportunity especially for 

who want to be excellent farmer. There is one of easy and fastest way that can make a 

product. This invention will upgrade the egg incubator that has already in market today. 

The systems will automatically controlling the temperature and humidity of the 

incubator for various types of egg. The function of egg incubator is to take over the 

animal job to incubate an egg until hatching. 
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1.2 Objectives 

 

 

• To built the incubator with automatic controlling the humidity and 

temperature. Improper control means that the temperature or humidity is 

too high or too low for a sufficient length of time that it interferes with 

the normal growth and development of the embryo. Poor results also 

occur from improper ventilation, egg turning and sanitation of the 

machines or eggs. 

 

 

• To built the incubator that able to incubate various types of egg.

 Making an egg incubator that user friendly will produce more valuable 

production and available for many types of egg.   

 

 

1.3 Scopes 

 

 

Design a system and hardware for egg incubator with automatic controlled the 

temperature and humidity using programmable interface controller (PIC) according to 

types of egg and parameters given by user.  
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1.4 Project Goal 

 

 

With a bit of research we determined it would be the best course of action for 

several reasons: 

 

• The incubator will help farmer produce product in a short time with large 

amount of eggs.  

• An egg incubator can be considered a replacement for incubate session of 

animal.  

• The incubator will be large enough to avoid problems of less production.  

• Ideas to incubate many types of egg in one time can be tested.  

 

 

1.5 Thesis Organization 

 

 

This thesis is combination of b chapters that contain the Introduction, Literature 

Review, Methodology, Result and Discussion and the last chapter is a Conclusion and 

Recommendation of the project.  

 

Chapter 1 is an introduction of the project. In this chapter, we will explain the 

background and objectives of the project. The concept of the project and the overall 

overview of the project also will be discussed in this chapter.  

 

Chapter 2 focuses on the literature review and the project flow for the 

development of the Smart Egg Incubator System for Various Types of Egg.  

 

Chapter 3 will explain about the project methodologies of the project. The 

project development consists of three parts which is mechanical design, hardware design 

and software design. In mechanical design, it is about the development of the egg roller, 
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chassis and body. This incubator body was 70% built by using wood and 30% for egg 

chassis. By using this kind of material, we can reduce the cost to build this incubator. In 

this section also, we will discuss about the dimension, and how to construct and 

assemble the chassis and roller. In the hardware design, they are containing of circuit 

design of the controller system. That will include P-spice layout and information about 

components usage. The layout consists of four circuit such as master controller circuit, 

slave controller circuit, lamp controller circuit and power supply circuit. The last part is 

a software development of the controller. In this chapter we will expose on how to 

compile and program the PIC18F4550. The program has been built by step which is to 

function all of electronic device. Lastly all sub programs will organize to execute the 

flow function. 

 

Chapter 4 discusses all the results obtained and the discussion of the project. 

During do the project, many problems have accorded. Besides that, by doing some 

inspection and troubleshooting, the solution has been found and all devices may 

function properly.  

 

Chapter 5 discusses the conclusion and recommendation of the project. Finally 

the project has been done with the expected result. This project can be testing for the 

long time period but some recommendation must be included to make sure the system 

running properly without any violation. 
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CHAPTER 2 

 

 

 

 

LITERATURE REVIEW  

 

 

 

 

2.1  Introduction 

 

 

 Incubation is the process by which birds hatch their eggs, and to the development 

of the embryo within the egg. The most vital factor of incubation is the constant 

temperature required for its development over a specific period. Especially in domestic 

fowl, the act of sitting on eggs to incubate them is called brooding.  The action or 

behavioral tendency to sit on a clutch of eggs is also called broody, and most egg laying 

breeds of chicken have had this behavior selectively bred out of them to increase 

production.  

 

In most species, body heat from the brooding parent provides the constant 

temperature, though several groups, notably the Megapodes, instead use geothermal heat 

or the heat generated from rotting vegetable material, effectively creating a giant 

compost heap. The humidity is also critical, and if the air is too dry the egg will lose too 

much water to the atmosphere, which can make hatching difficult or impossible. As 

incubation proceeds, an egg will normally become lighter, and the air space within the 

egg will normally become larger, owing to evaporation from the egg. [1] 
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2.2 Embryonic Development 

 

 

Embryonic development is a continuous process that can roughly be divided into 

three different phases. They are differentiation, growth and the maturation.  

 

Typically, differentiation of organs occurs in the first days of incubation. The 

growth and the maturation of the organs occur in the later phases of development. Each 

of these phases requires specific incubator conditions. As the embryo grows, its 

metabolic rate increases and this is accompanied by increased heat production. 

Consequently, the natural pattern of the embryo and eggshell temperature shows an 

increase towards the end of incubation. In the incubator we must differentiate between 

the temperature set point at which the incubator operates and the temperature of the air 

at the level of the eggs, which determines the temperature of the egg and embryo. [1] 

 

At the start of incubation the embryo produces little heat and eggs must be 

warmed. This means that the air temperature must be higher than the egg temperature. 

As the embryo grows, metabolic heat production increases and to prevent overheating 

the air surrounding the eggs must be cooled such that heat is removed from the eggs. 

 

 

2.3 Egg Incubator 

 

 

Novice poultry producers usually become interested in artificial incubation of 

their own chicks. The success of this type project depends on proper care and incubation 

of the hatching eggs so healthy, vigorous chicks are produced. Many times a producer 

carefully attends to the incubation process but disregards the care of the eggs before they 

are placed in the incubator. Even before incubation starts the embryo is developing and 

needs proper care. Hatching eggs suffer from reduced hatchability if the eggs are not 

cared for properly. 
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The size and type of incubator selected depends on the needs and future plans of 

each producer. Many different models are available. For continuous settings, separate 

incubator and hatcher units are recommended. If all eggs in the unit are at the same 

stage of incubation, a single unit can be used. 

 

Locate the incubator and hatcher units indoors to protect them from major 

weather changes. It is essential that the room has a good ventilation system to supply 

plenty of fresh air. Keeping the units indoors makes it easier to maintain uniform 

temperature and humidity. 

 

There are basically two types of incubators available, forced-air and still-air 

incubators. Forced-air incubators have fans that provide internal air circulation. The 

capacity of these units may be very large. The still-air incubators are usually small 

without fans for air circulation. Air exchange is attained by the rise and escape of warm, 

stale air and the entry of cooler fresh air near the base of the incubator. Recommended 

temperatures vary between the two incubators, so follow the manufacturer's 

recommendation that accompany the units. [3] 

 

 

2.4 Incubating Conditions 

 

 

The condition of incubator is very importance element. Poor results are most 

commonly produced with improper control of temperature and/or humidity. Improper 

control means that the temperature or humidity is too high or too low for a sufficient 

length of time that it interferes with the normal growth and development of the embryo. 

Poor results also occur from improper ventilation, egg turning and sanitation of the 

machines or eggs. 
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 The components than must be control in the incubator are temperature, humidity 

and ventilation. The temperature must depend on the types of egg. In order to hatch a 

good percentage of fertile eggs, an incubator must be able to maintain a constant 

temperature. Though different sorts of eggs require different heat levels, most will grow 

and hatch well at 99 to 101°F. Sure, that does sound imposingly precise, but such 

accuracy isn't all that difficult to achieve. [2] 

 

Rarely is the humidity too high in properly ventilated still-air incubators. The 

water pan area should be equivalent to one-half the floor surface area or more. Increased 

ventilation during the last few days of incubation and hatching may necessitate the 

addition of another pan of water or a wet sponge. Humidity is maintained by increasing 

the exposed water surface area. 

 

Ventilation is very important during the incubation process. While the embryo is 

developing, oxygen enters the egg through the shell and carbon dioxide escapes in the 

same manner. As the chicks hatch, they require an increased supply of fresh oxygen. As 

embryos grow, the air vent openings are gradually opened to satisfy increased 

embryonic oxygen demand. Care must be taken to maintain humidity during the 

hatching period. Unobstructed ventilation holes, both above and below the eggs, are 

essential for proper air exchange. [3] 

 

 

 

 

 

 

 

 

 

 

 



9 

 

Table 2.1: Condition of the incubator for various types of egg 

 

Species 

Incub. 

Period  

(days)  

Temp  

(F.)¹  

Humidity  

(F.)²  

Do not turn 

after  

Humidity 

Last 3 days²  

Open vent 

more  

Chicken  21  100  85-87  18th day  90  18th day  

Turkey  28  99  84-86  25th day  90  25th day  

Duck  28  100  85-86  25th day  90  25th day  

Muscovy 

Duck  
35-37  100  85-86  31st day  90  30th day  

Goose  28-34  99  86-88  25th day  90  25th day  

Guinea  

Fowl  
28  100  85-87  25th day  90  24th day  

Pheasant  23-28  100  86-88  21st day  92  20th day  

Peafowl  28-30  99  84-86  25th day  90  25th day  

Bobwhite 

Quail  
23-24  100  84-87  20th day  90  20th day  

 

 

The Table 2.1 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, F = [32 + (9/5) a’C]. 
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CHAPTER 3 

 

 

 

 

METHODOLOGY 

 

 

 

 

3.1  Project Development 

 

 

 

Figure 3.1: Flowchart of the project development 
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By refer to the Figure 3.1, project development was divided into three main 

sections. There are mechanical design, electronic design and software design. Then this 

part will combined together to perform the Smart Egg Incubator System for Various 

Types of Egg (SEIS).  

 

The smart egg incubator is able to incubate various type of egg. The incubator 

will fill up with the temperature and humidity sensor that can measure the condition of 

the incubator and automatically change to the suitable condition for the egg. 

 

 Locate the incubator and hatchers units indoors to protect them from major 

weather changes. It is essential that the room has a good ventilation system to supply 

plenty of fresh air. Keeping the units indoors makes it easier to maintain uniform 

temperature and humidity. 

 

 Actually, this project consists of three elements that should be controlled. There 

are movement, temperature and humidity. In this project, the light is use to give the 

suitable temperature to the egg. The percentage of the humidity in the incubator need to 

consistent by control the fan and water through in the incubator, it is can make sure the 

humidity and ventilation in good condition. The status condition in the incubator will 

appear on the LCD screen display. To make sure all part of egg was heated by lamp, 

stepper motor is very useful to rotate iron rod at the bottom side and automatically 

change the position of egg.  

 

 The entire element will be controlled using programmable integrated circuit 

(PIC). The PIC is a type of microcontroller that can process a data from sensor and will 

execute the control element to change the condition of incubator. This project will be a 

user friendly product since the incubator can move to other place.  
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Figure 3.2: Flow chart of the project 

 

 

 From the Figure 3.2 shows the system of the incubator working. Firstly user 

needs to insert the correct password. That is for system protection from other 

disturbance and makes the system functioning constantly. After that users must select 

the type of egg. The system will operate under the type selected. The data of various 

types of egg was inserted during system development. For all various type of egg, there 

have difference incubation period until hatching. For this project development, 3 types 

of egg were selected. There are chicken egg’s, duck egg’s and quail egg’s. The 

condition of egg has explained in table 1.1. In order to give good heating on an egg, the 
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egg should change their position 2 or 3 times per day. This important to make sure all 

position of egg heated by lamp. Humidity of the incubator was control by water 

container to give some fresh air flow and fan controller to make the suitable humidity in 

incubator. 

 

 

3.2  Mechanical Design 

 

 

 The project development was started with the mechanical design. It is consists 

the development of incubator casing and built an egg roller. 

 

 

3.2.1   Incubator casing  

 

 

To build the egg incubator system involves lots of concern in terms of the 

temperature, humidity and movement in order to care the health of the egg. The 

important thing that should know is how to change the position of the egg during the 

period of incubation. It is should get along with a mechanical egg-shifting system. The 

eggs in the incubator need to be shifted slowly and smoothly, since jostling would 

disturb the development of the chicks. By using the DC motor, the PIC should be 

programmed as long as stepper motor running in shifted slowly.  

 

The construction of the incubator will begin with the built the casing of the 

incubator. A good quality material was used such as hardwood. The hardwood was 

choose because is preferable rather than softer wood. The softer wood will warp during 

the incubation process. That will affect the humidity of egg. This incubator can fill up to 

20-25 eggs. Dimensional measuring of the incubator is 39cm long x 48.4cm wide x 

48.4cm tall. 4 bulbs were placed around the wall inside of the incubator. The bulb usage 

is 5 Watt’s that supply heat to the egg.  
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There are two stages for the incubator that call first drover and second drover. 

First drover is where amount of egg were placed. It fills with the egg roller, bulbs and 

fan. For the second drover, it is for water that to make fresh air flow in the incubator. 

This incubator becomes user friendly because it can move to other place. By use the 

board transparent plastic make easier to owner look inside the incubator. 

 

 

 

Figure 3.3: Casing of incubator 

 

 

3.2.2   An egg roller 

 

 

The egg roller is very important in order to change the position of eggs. The 

position of egg must be change two times every day until hatching. An idea to designing 

the egg roller such as conveyer which is needs some bearing and belting. It needs to 

change the position of egg in smoothly. The material used to build the egg roller is an 

aluminum plat and aluminum rode. It will reduce cost of construction because about 

60% the material usage from cycle material. 

 

 Before construct the egg roller, all measurement was record since to make sure it 

really fix when put inside the first drover. 
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Figure 3.4: An egg roller design 

 

 

 

Figure 3.5: An egg roller 
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3.3 Hardware Design 

 

 In this chapter, the circuit explanation consists four major parts. There are master 

controller circuit, slave controller circuit, lamp controller circuit and power supply 

circuit. The master controller circuit was interface to the temperature and humidity 

circuit, Liquid Crystal Display (LCD), Keypad, lamp circuit and fan. For the slave 

controller circuit, it interface with DC motor circuit that running the egg roller.  

 

 Block diagram figure 3.6 shows the connection all part of system. There are 

consisting of input, CPU and output. The inputs of the system are keypad, temperature 

and humidity sensor and also power supply. The PIC18F4550 will operate as a CPU 

which is the main controlling system. For the output element consist of LCD screen 

display, DC motor, fan and lamp.  

 

 

 

Figure 3.6: Block diagram of the hardware design 

 

 The operation of the system will start while user selects the type of egg by press 

the code on the keypad. After that controller which is PIC 18F4550 will set up the range 

of the temperature and humidity of the incubator. If any changes for the ventilation of 

the incubator, the temperature and humidity sensor will measure and send data to the 
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controller as a feedback. LCD board will display any changes that might occur. The 

controller will control the speed of fan, light and flow of water until the ventilation of 

the incubator back to the condition needed. The controller also controls the shift rotation 

of the DC motor. This allows the egg change their position to care the growth of the 

embryo.  

 

 This system will run until the egg hatching. To make sure the system always 

running, the battery charge is needed. The battery as a backup power supply will supply 

their voltage whiles the system going breakdown. The breakdown might be occurring if 

main power supply was blackout.  

 

 

3.3.1 Master Controller circuit 

 

 

 The master controller circuit schematic is shown in appendix A. The function of 

master circuit is to controller the input data from keypad and display on the LCD screen. 

It is also read the input data from temperature and humidity sensor and store in variable 

before display on the LCD screen. The master circuit also controls the output fan. When 

the CPU detect the value of temperature is high than suitable value, the lamp will off 

and when the CPU detect the value of humidity is high than suitable value, the fan will 

on. It can make the suitable condition in good status for egg incubation process. 

 

 

3.3.1.1   CPU microcontroller PIC18F4550 

 

 

 The microcontroller is an entire computer on a single chip. The advantage of 

designing around microcontroller is that a large amount of electronics needed for certain 

applications can be eliminated. This makes it the ideal device for use with large system 

and other applications where computing power is needed. The microcontroller is popular 
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because the chip can be programmed easily to perform different functions and is very 

inexpensive. The microcontroller contains all the basic components that make up a 

computer. It contain a central processing unit (CPU), read-only memory, random-access 

memory (RAM), arithmetic logic unit, input and output lines, timers, serial and parallel 

ports, digital-to-analog converter, and analog-to-digital converters. There many kind of 

microcontroller in market such as Motorola, PIC, Basic Stamp and etc. But, in this 

project, the PIC18F4550 is chosen because of the functionality, lower in cost, 

robustness, easy to program and troubleshoot.  

 

PIC is a family of Harvard architecture microcontrollers made by Microchip 

Technology, derived from the PIC1640 originally developed by General Instrument's 

Microelectronics Division. The name PIC initially referred to "Programmable Interface 

Controller", but shortly thereafter was renamed "Programmable Intelligent Computer". 

PICs are popular with developers and hobbyists alike due to their low cost, wide 

availability, large user base, extensive collection of application notes, availability of low 

cost or free development tools, and serial programming (and re-programming with flash 

memory) capability. 

Harvard architecture is computer architecture with physically separate storage 

and signal pathways for instructions and data. The term originated from the Harvard 

Mark I relay-based computer, which stored instructions on punched tape (24 bits wide) 

and data in electro-mechanical counters (23 digits wide). These early machines had 

limited data storage, entirely contained within the data processing unit, and provided no 

access to the instruction storage as data, making loading and modifying programs an 

entirely offline process. The PIC18F4550 have characteristic such as below: 

• Harvard architecture (enhanced flash & data EEPROM) – 40 pin configuration  

• Cristal 4 MHz – 48 MHz (to provide pulse for the PIC) – internal 8Mhz 

• Have 5 ports (A-E) that can make it as input or output 

• Provide internal Analog to digital converter 

• Flash Memory – 32 Kbyte, Data memory – 2 K byte Provide internal PWM. 
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Figure 3.7: PIC18F4550 pin configuration 

 

 

3.3.1.2   Liquid Crystal Display (LCD) 

 

 

LCD screen needs to display the current value of temperature and humidity. 

Based on LCD module of the industry standard Hitachi HD44780, it connects to 7 pins 

of one port, and operates in 4 bit 'nibble' mode to save I/O pins. For this project, the 

LCD is connected to Port B. By connecting to Port B we have to use a pull-up resistor 

(R1) on RB4, and are unable to use RB5 (which is only an input), however this frees all 

of Port B which will allow us to use some of the extra hardware available on Port B, 

along with the LCD. The potentiometer P1 is for adjusting the contrast of the display, 

and if incorrectly adjusted can cause the display to be invisible. By using 4 bit mode we 

can connect the entire LCD module to one port, it uses exactly 10 pins (just right for our 

Molex connectors). In 4 bit mode we don't use pins 7-10, which are used as the lower 4 

data bits in 8 bit mode, instead we write (or read) to the upper 4 pins twice, transferring 

half of the data each time.  
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3.3.1.3   Keypad 

 

 

In order to enter the password code, keypad 4x4 should used by connected to 

PIC. This is how the HEX keypad is connected, each square with a number or letter in it 

is a push to make switch, which connects the horizontal wires (rows) with the vertical 

wires (columns). As the switches are all interconnected, we need a way to differentiate 

between the different ones - the four resistors on the interface board pull lines X1 to X4 

(column) high, these four lines are the ones which are read in the program. So in the 

absence of any switch been pressed these lines will all read high. The lines Y1 to Y4 

(ROW) connections are connected to output pins, and if these are set high the switches 

will effectively do nothing - connecting a high level to a high level, results in a high 

level. Then the PIC will compare with the reference value to display on the LCD.  

 

 

3.3.1.4   Fan 

 

 

To execute the 12VDC fan, the transistor is needed. The function of transistor is 

such as a switch and amplifier. The low signals from PIC will accepted by transistor and 

amplify it to execute the DC 12V fan. 

 

 

3.3.1.5   Temperature and humidity circuit 

 

 

 HSM-20G is a temperature and humidity sensor that built together functioning to 

measure the current condition of the incubator. With the ADC (analogue to digital 

converter) facilities internally in the PIC will read the analogue signal from sensor and 

convert to digital signal. Table 3.1 shows the characteristic of HSM-20G. 
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Table 3.1: Characteristic of HSM-20G 

 

 

 

 

3.3.2   Slave controller circuit 

 

 

The slave controller circuit schematic is shown in appendix B. The function of 

slave circuit is to controller DC motor and executes the hatching period depends on egg 

type.  

 

 

3.3.2.1   DC motor circuit 

 

 

 In this project, dc motor is needed since it attached with egg roller to change the 

position of egg. The dc motor need 12v power supply and must give PWM (pulse width 

modulation) to control their speed. By using cytron MD30A DC motor driver, we can 

supply the PWM and also easy to control the speed. For the timer, special function in 

PIC can make the timer function depends on egg period. To setting up the timer it is 

done by programmed PIC by using the compiler software. 
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 MD30A is designed to drive high current brush motor or application. It is a full 

bridge motor driver intended for wide range of robotics and automotive applications. 

The board incorporates most of the components of the typical applications. With 

minimum interface, the board is ready to be plugged and play. It even includes 2 push 

buttons for fast test run. Simply add in power, this driver is ready to drive high current 

motor. Additionally, MD30A have protection of reverse polarity on battery input. It has 

been designed with capabilities and features of: 

 

• Industrial grade PCB with heavy copper material for high current applications 

• Each component is soldered properly and tested 

• Support up to 30A maximum 

• Protection against wrong polarity of Vin 

• 5V logic level inputs 

• 5V to 12V compatible for Vcc 

• PWM speed control up to 10 KHz 

• Bi-directional control for 1 motor 

• Over voltage clamp 

• Thermal Shut Down 

• Cross-Conduction protection 

• Linear current limiter 

• Very low standby power consumption 

• Protection against: Loss of ground and loss of Vin 

• on-board push buttons for fast testing 

• Fan heat sink for fast thermal release 
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The characteristic of MD30A DC motor driver shows at Table 3.2: 

 

Table 3.2: Characteristic of MD30A DC motor driver 

 

 

 

3.3.3   Lamp controller circuit 

 

 

 The lamp controller circuit consists of 4 relays that connected used to supply 

240Vac and to switch on the lamp. To activate the relay, we need 24Vdc supply voltage 

with separately voltage regulator. In this circuit, 6-pin DIP optoisolators transistor 

(4N25) was used to energize the coil of the relay. The 4N25 devices consist of a gallium 

arsenide infrared emitting diode optically coupled to a monolithic silicon phototransistor 

detector. It is most economical optoisolator choice for medium speed and switching 

applications. Generally it is purpose for switching circuits and also for interfacing and 

coupling systems of different potentials and impedances. The lamp control circuit 

schematic is shown in appendix C. 
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3.3.4      Power supply circuit 

 

 

In the power supply circuit, it is dividing into two supplies. First, it is a supply 

voltage for controller and second for DC motor. It is must be separated because DC 

motor used high current to run. That must be less function on controller while we put 

voltage supply together with DC motor. 

 

The power supply circuit schematic is shown in appendix D. This power supply 

will provide 5v, 12v, and 24v. It is used step down method that regulated supply from 

240VAC. Transformer center tap 240VAC to 12VAC was used to provide the voltage 

needed. The voltage regulator that used is 7805, 7812 and 7824. The function of voltage 

regulator is to give constant voltage to the circuit. The 5V power supply may used to 

supply voltage for operation of microcontroller, DC motor driver, Liquid crystal device 

(LCD) and keypad. For 12V is use to supply voltage to fan and DC motor. And for 24V 

power supply is use to energize the coil of relay. 240VAC may supply to bulb. 

Below is the summary the function of the device usage: 

 

 

3.4 Software Design 

 

 

 In the software design, mikroElektronika Basic compiler for Microchip PIC 

microcontrollers Version 6.0.0.0 and microcode studio compiler 2.46 was used to 

program the PIC. In this project, the program was write by part to make sure all devices 

can function properly. 
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3.4.1      Master control system 

 

 

In the master code, program was write using mikroElektronika Basic compiler 

software. High language was used in this compiler that make easy to understand and to 

write the program. Basically, main source file has two sections: declaration and program 

body. Declarations should be in their proper place in the code, organized in an orderly 

manner. Otherwise, compiler may not be able to comprehend the program correctly. 

 

 For the beginning of this program, all variable was declared to make sure all 

variable can be used.  

 

 

 

Figure 3.8: Variable declaration 

 

From this coding, port b0, b1, c6 and c7 was declared as a lamp_1, lamp_2, lamp_3 and 

lamp_4. And constant password was declared as “1, 2, 3, 4” on keypad press. 
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3.4.1.1   Initialize LCD and keypad 

 

 

 

Figure 3.9: Initialize LCD and keypad 

 

 From this command, LCD was initialized at port B and keypad at port D. since 

the port has been declared, the LCD screen shows ‘Insert password’ that will remind the 

user to enter the password. 

 

 

3.4.1.2   Password program 

 

 

 

Figure 3.10: Password coding 
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The password program contains 4 digits which mean that user must enter 4 numbers 

before login the system. If the numbers were selected are correct then the program will 

go to the select type of egg. That mean user must select egg type that want to incubate. 

If the password selected are wrong, so the system will back to top that mean user must 

enter the password again. 

 

 

3.4.1.3   Sensor program 

 

 

 

Figure 3.11: Sensor program 

 

In this system, sensor was connected at port A0 and A1 that allow the analogue signal 

into the PIC. The PIC will convert the analogue signal to digital signal since the PIC has 

ADC internally. According to this program, the PIC will receive 4 analogue data and 

store it into the variable which is t1, t2, t3 and t4. After that the program will make an 

average data and store it into t variable. This program will display 4 digit numbers on 

LCD screen which mean shows the value of current temperature and humidity in 

Fahrenheit.  
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Figure 3.12: Comparing with current value 

 

The value of current temperature and humidity that display on the LCD screen will be 

compared. If the value equal and above 120F the lamp will off and when the value equal 

to 108F then the lamp will on this process will always running since it must make sure 

the condition of the incubator in good condition. 

 

3.4.1.4   Lamp program 

 

 

 

Figure 3.13: Lamp program 
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After the egg type was selected, the system will run automatically. The bulbs will on 

one by one with delay in one second each.   

 

 

3.4.2   Slave control system 

  

 

 In the master code, program was write using microCode studio compiler 

software. High language was used in this compiler that make easy to understand and to 

write the program. The code explorer allows you to automatically jump to include files, 

defines, constants, variables, aliases and modifiers, symbols and labels that are 

contained within your source code. It's easy to set up the compiler, assembler and 

programmer options or let MicroCode Studio built in auto search feature. Compilation 

and assembler errors can easily be identified and corrected using the error results 

window. MicroCode Studio even comes with a serial communications window. 

 

 

 

Figure 3.14: Initialize program 

 

Firstly the program needs to declare the value of crystal usage. In this project, 

the controller was used 20 kHz crystal which is making the CPU execute the program in 

frequency 20 kHz.  
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 To control the motor speed, Pulse Width Modulation (PWM) must supply to the 

DC motor. One of the specialties using PIC, there has provided a pin that supplies the 

PWM. But need to define first where the pin needs to use. In this program, the PWM 

was generated at port C since we define it at port C. 

 

 All variables must be declared by simple instruction. Variables are where 

temporary data is stored in a PicBasic Pro program. They are created using the VAR 

keyword. Variables may be bits, bytes or words. Space for each variable is automatically 

allocated in the microcontrollers RAM by PBP. 

 

 

3.4.2.1   Main program 

 

 

 

Figure 3.15: Main program 

 

In the main program, the CPU will on the timer since it execute the instruction 

“TIMERON”. The CPU will compare the current timer with reference timer before 

execute the next instruction. When TIME[2] equal to 10 then DC motor will running 

since PWM was generated and supply to the DC motor. The motor will run in 5 second 
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with 100% duty cycle and after that the motor will off. The timer will off when the CPU 

executes the instruction “TIMEROFF”.  

 

 

3.4.2.2   Timer 

 

 

 

Figure 3.16: Timer 

 

The timer program was declared with the special protocol that may the timer function in 

real time. The timer will change in second, minute, hour, day, month and year. That has 

been declared such as TIME[2] = second, TIME[1] = minute, TIME[0] = hour, 

DATE[2] = day, DATE[1] = month and DATE[0] = year.  
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3.4.3 System execution 

  

 

 The entire program has been combining together to execute all the system. The 

system will run with the following flow chat shows in Figure 3.17: 

 

 

 

 



33 

 

 

 

 

 

Figure 3.17: Flow system execution 
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Firstly the user must enter the correct password [1, 2, 3, 4]. After that, user must select 

the type of egg. And then the system will run automatically. The characteristic for all 

egg type is difference depends on the table that shows in table 1.1. Besides, the timer 

will on and running depend on period that has been set up in the system. The sensor will 

always measure the current temperature and humidity that produce from bulb and water. 

If the temperature over the reference value, all bulb will off until the temperature in 

incubator was stable. Then if the humidity over the reference value, the fan will on to 

keep the incubator in good air flow and good ventilation. When the timer reaches the 

hatching period, the system will automatically off. Note: for the D and G, the process is 

same with A and B.  
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CHAPTER 4 

 

 

 

 

PROJECT RESULT AND DISCUSSION 

 

 

 

 

4.1  Result 

 

 

 By the explanation in the chapter 3, the system has been running properly but not 

be testing with the actual period.  The result has summarized such as below: 

• System will activate after user enter the security password 

• All 4 lamps [240v] will on after user select the specific type off egg. It will 

heat the egg. 

• The timer of the system will activate the egg period depends on types of egg 

were selected. 

• Temperature and humidity sensor will measure the condition off incubator 

and display the value on LCD screen. 

• If temperature value over the requirement value, all lamp will off. If 

temperature value below than requirement value, all lamp will on. 

• If humidity value over the requirement value, the fan will on. If humidity 

value below than requirement value, the fan will off. 

• The DC motors will running every 12.00 o’clock every day until end of the 

period. Motor will run in 5 second to change the position of egg. 
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4.2      Problem and troubleshooting 

 

 

In this project, there are some problems that faced. It may categorize in three 

parts. There are hardware part, software part and mechanical part. To solve the problem 

have four steps used. Firstly the entire problem must be list down on the paper which is 

containing where the problem occurred. Secondly its need to do list downs all 

assumption about the sources that related to the problem. Than do an investigation and 

experiment depends on the assumption that has been listed. Finally, the sources have 

found and fix it with the best solution. Than the output must be control and maintain to 

make sure all the system function smoothly. 

 

 

4.2.1 Hardware part 

 

 

 Three main problems occurred during assemble the hardware part shows in the 

Table 4.1 below. For the first problem is the stepper motor that used before does not 

function properly and low torque. It is not suitable to rolling the egg roller. Then to 

solve the problem by change the stepper motor with the DC motor that has high torque 

and constant speed. Secondly the problem that found is the output of the master 

controller is not stable. It is occurred because the main supply was shared with the dc 

motor power supply. From an inspection, the DC motor will use high current to energize 

the internal coil and need the high torque to run the motor. It will affect the current that 

supply to the master control circuit. Then its need to separate the power supply between 

master control circuit and DC motor. And the last thing is about the relay does not 

function properly to on the lamp. This is because of one of voltage regulator cannot 

support for more than two relays. So its need to use two voltage regulators to support 

four relays. Finally the entire problems have been fixed and the system work properly.  
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Table 4.1: Problem and troubleshooting in hardware part 

 

Problem Troubleshooting 

Stepper motor does not function 

smoothly  

Replace the stepper motor with DC motor 

and use the DC motor driver.  

Voltage does not enough to execute 

the main system  

Used separate power supply between 

master controller board and DC motor  

Relays does not function  Use separate two voltage regulator for 

four relays  

 

 

4.2.2 Software part 

 

 

 In the software part, mostly its not have much difficult to troubleshoot the flow 

system. Basically the software that used will shows where the wrong instruction usage 

after compile the program. Firstly it’s a troubling to display the word at LCD screen. 

Will review the information at internet, to show the word at LCD screen must use 

American Standard Code for Information Interchange (ASCII code). The appendix E 

will show the character and code. The second thing is difficult to combine all program 

with a timer program. The system does not run as expected. To solve this problem must 

used two controlled named as master and slave controller circuit. 
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Table 4.2: Problem and troubleshooting in software part 

 

Problem Troubleshooting 

Coding that write using microBasic 

does not functioning the LCD 

display  

Correctly coding by change their ACSII 

code.  

Timer problem  Using another PIC 18F4550 to controller 

the timer and stepper motor. That such a 

slave controller to a master controller.  

 

 

4.2.3 Mechanical part 

 

  

 There are three main difficulties in mechanical part. Firstly it’s about egg roller 

did not rolling smoothly. Before this its try to use a wood for a roller case but it is not 

suitable because the iron rode rotate smoothly. So its need a bearing to connect with the 

iron rode. And then gear and small belting are use to roll the iron rode. It is difficult to 

find the gear and belting because they only can be found by customized at factory.  

   

Table 4.3: Problem and troubleshooting in mechanical part 

 

Problem Troubleshooting 

An egg roller does not rolling 

smoothly  

Change the material by using iron rode 

and bearing to built egg roller  

Wood is not suitable to built the 

casing of egg roller  

Change the wood with aluminum  
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CHAPTER 5 

 

 

 

 

CONCLUSION AND RECOMMENDATION 

 

 

 

 

5.1  Conclusion 

 

 

The system of smart egg incubator will incubate the various types of egg. The 

system will automatically control the temperature and humidity since to maintain the 

ventilation of incubator. The system was added with the security system from other 

outside disturbance. This is because, if the system was disturbed it will affect the growth 

of egg. This system will make the user easily friendly since it can move to other place. 

However, the system still need to upgrade little bit to more precise and need to upgrade 

their facilities. 
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5.2 Recommendation 

  

 

There are few recommendations to improve this project: 

 

i. The system needs backup power supply. It is for prevent the 

blackout or shot circuit. 

ii.  It can be added with touch screen since to make the incubator in user 

friendly with the GUI system (Graphic User Interface). 

iii.  In this project, the system has been secured but the security system 

can be added at drover to prevent egg from stolen.  

iv. The system can be monitor with the visual basic system.  

v. The system need to upgrade to allow much type of egg can be 

incubated. 

 

 

5.3 Costing & Commercialization 

 

 Since this project can help the farmer to gain their product, it can be patterned 

and commercialize but this project must be upgrade to make more user friendly and the 

system must be more accurate and efficiency. SEIS are purposely designed for poultry 

farm industries, educational and for new comer businessman in poultry farm field. 

Overall costing of this project is RM 450.00.   
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APPENDIX A 

Master Controller Circuit 
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APPENDIX B 

Slave Controller Circuit 
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APPENDIX C 

Lamp Controller Circuit 
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APPENDIX D 

Power Supply Circuit 
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APPENDIX E 

ASCIII Table and Description 
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APPENDIX F 

Datasheet of PIC18F4550 
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APPENDIX G 

Datasheet of 7805, 7812, 7824 
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APPENDIX H 

Datasheet of MD30A DC motor driver 
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APPENDIX I 

Datasheet of HSM-20G Temperature and Humidity sensor 

 



62 

 

 

 



63 

 

APPENDIX J 

Datasheet of 4N25 Phototransistor Optocouplers 
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APPENDIX K 

Datasheet of 2N3904 NPN Amplifier 
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APPENDIX L 

Datasheet of G5LA 24VDC PCB Relay 
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APPENDIX M 

Datasheet of 16-Button 4 x 4 Matrix Keypad 
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APPENDIX N 

Smart Egg Incubator System for Various Types of Egg 
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