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A word for the first Issue 

Perfection is a direction, not a destination 

The humble start of Somali Journal of Engineering and Science is far from perfect, not only because 
it was done by humans who are never perfect but also that is it was born in a very difficult 
environment which lacks almost every supporting factor and full of demoralizing factors that are 
more than enough to discourage any attempts to stand on one’s own feet. 

Several factors contribute to the difficulty of producing a standard research journal on our first 
attempt including: This work has been conducted by undergraduate students in a unique 
environment full of limitations, Mogadishu, Somalia; the absence of similar footprints  made by 
other local older institutions to follow; Lack or scarcity of secondary data resources; Difficulty of 
access to primary data because of unfamiliarity of research culture from the part of local 
community,  business firms, organization or individuals,  which are usually reluctant to help 
researchers; Lack of adequate training and guidance for young researchers; Lack of moral or 
material incentives to do research; and the weakness of research education in the local institutions 
curriculums. 

The factors mentioned above and other more unmentioned put us between only two options; either 
sit idle and do nothing at all, or begin with something small, humble and primitive for the first 
time and then keep iterating, tweaking and improving until we come out with something good and 
better. We intentionally chose the latter because we believe (with certainty) that we can succeed 
as others did. While we cannot ignore our pains and hurdles on our way, we believe in beginning 
small and thinking big, so we decided to move with a firm determination and confidence which 
are our best means to reach the desire goal. 

We hope this simple endeavor will draw the attention of the scholar community to constructively 
criticize this work and we promise that we will accept criticism and use it as a springboard to a 
better work, and their suggestions will be reflected in the next issues.  We invite Somali scholars 
to contribute to the next year’s issues by sending their articles for local publication and I assure 
them their contributions will be objectively evaluated. We apologize for any mistakes or errors 
that could have been avoided and we promise to pay more attention to avoid them in the future. 

This is a modest start prompted by a long dream for seeing Somali academic research journals, 
and Somali researchers cited and referred to in the academic literature as contributors to 
knowledge, which now seems almost non-existent compared to other nationalities. We are sure 
that this dream can be achieved starting from something as simple as this journal “Somali Journal 
of Engineering and Science” with a vision that it would one day become a high impact journal. 

Mohamud Ahmed Jimale 

President 
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Dear authors, reviewers and readers of Somali Journal of Engineering and Science. 
 
It gives me great pleasure to welcome you to the first edition of Somali Journal of Engineering 
and Science published by the Faculty of Engineering, Jamhuriya University of Science and 
Technology, for which I have acted as Editor in Chief. 

Somali Journal of Engineering and Science is an academic scientific research journal that 
provides publication of articles in all disciplines of science and Engineering. 

The Journal is a new broad-scope publication aiming to publish high-quality research and expert 
knowledge on topics that guarantee the functionality and applications of science and engineering, 
and also topics selected as graduation projects for the students at the faculty of engineering. 

Scientific research is a major goal of Jamhuriya University of Science & Technology, since it is one of the 
most important elements of the axis of development in the scientific, industrial, and social science 
sectors. The Faculty of Engineering is sparing no effort in seeking a mechanism to develop and promote 
scientific research in various fields of engineering by providing substantial funding and by creating an 
environment conducive to substantive scientific inquiry. The Faculty of Engineering pledges maximum 
utilization of all available resources to facilitate the research projects of faculty members and guest 
researchers at the university.  

 

We look forward to welcoming your submissions. 

With best wishes, 

Abdalla Sheikh Mohamed 

The Dean 
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Abstract 

Security is an important aspect in our life, it is necessary that everyone wants to be as much secure 
as possible. An access control for doors forms a vital link in a security chain. The protected door 
lock system is an access control system that allows only authorized persons to access a restricted 
area. This utilizes the electronic technology to build an integrated and fully customized home 
security at a reasonable cost.  

The Microcontroller (MC) is the brain of this project, it is used to take decisions that is, when the 
authorized person enters the correct password or the password entered matches with the 
predefined password what will occur, and when the unauthorized person enters incorrect 
password what will occur.  

If the entered password matches with the predefined password, the MC send a signal to the LCD, 
relay and the green alarm, when the relay gets a power it rotates the motor. If the entered password 
does not match with the predefined password, it does not send a signal to the relay, instead it sends 
a signal to the LCD and the red alarm. So the main function of the microcontroller is to take 
decisions to perform a specific function. 

Keywords: Security, Keypad, Microcontroller, LCD, Password. 

1. Introduction 

1.1. Problem definition  

Many times we forgot to carry the key of our home, or sometimes we come out of our home and 
doors latch closes by mistake. In these cases it is really difficult to enter inside the house, or 
sometimes a crime or a thief tries to break the house. This utilizes the electronic technology to 
build an integrated and fully customized home security at a reasonable cost. We hope this project 
will be useful in keeping thieves, dacoits, and other sort of dangers at bay. The major reason to 
build this project is to reduce the usage of key when opening the door. 

 1.2. Research questions 

How to make a security key for a specific doors like conference rooms, restricted areas and how 
to prevent an unauthorized persons trying to enter those buildings or rooms? 

How to design a keyless door system by using electrical digital lock code? 

mailto:abdalla@just.edu.so
mailto:ahmed.ali2@just.edu.so
mailto:enggabeyre@gmail.com
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 1.3. Objectives of the study 

Our main objective is to utilize the different electronic parts available in the market and build an 
integrated home security system based on ICs, microcontroller technology to give service at low 
cost compared to the cost of the conventional security system, This project has several objectives: 

 To increase the security level and prevent an unauthorized unlocking of the door and 
allowing an authorized person to unlock the door. 

 To design a keyless door entry by using electrical digital lock code. 
 

1.4. Reasons for choosing this project 

We want to make our final year project on something that will be useful in real life. 
We all are aware of the fact that there has been a sharp increase in criminal offenders like theft, 
robberies, assaults, murders, etc. In the recent past that is affecting our society on a large scale. So 
the requirement for a well-equipped home security system is definitely on the rise.  

1.5. Applications and advantages  

 It can be used in various rooms like seminar halls, conference rooms and study rooms in 
colleges. 

 It can be used to automate the door locking process, so the user does not need to carry keys 
in his/her pocket or hand, instead he/she can just remember the password and use it later to 
open the door. 
 

2.0  Literature review 

2.1. Password Door Lock System 

The necessity of a low cost electronic home security system designed in co-ordination with other 
security measures is always there in our society to reduce the risk of home intrusion. Keeping this 
problem in mind, we are working on a project on automatic password based door lock system. We 
want to utilize the electronic technology to build an integrated and fully customized home security 
system at a reasonable cost. (Mishra et al, 2014). 
 
The intent of password door lock system is to design an efficient, effective and low cost 
microcontroller security system that could be used to realize a digital locking mechanism with 
safety overrides. The user enters a code through a keypad within specified time duration and the 
system accepts or rejects the request. (Ngure, 2014). 
 
The Key less entry system is unlike the traditional door lock system, keypad door locks do not 
have any use for keys. They are basically keyless; that is, anyone can lock or unlock them even 
without keys. Technically, they work like the ATMs. People only had to punch in their secret 
combination numbers in order to lock or unlock their doors. With this kind of entry system, people 
no longer have to worry about lost or stolen keys and they never have to bring keys with them 
everywhere they go or hide them in secret places to keep them away from the hands of 
unauthorized individuals. (Doityourself, 2016). 
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2.2. Types of Door Locks 

Being that doors are such an important part of our civilization, it only makes sense that there are a 
number of different types of door locks to secure them. From door knob locks to deadbolts to 
keyless locks, there is a type of lock suitable for every door and every security need. It will only 
take you a few moments to learn what types of locks are on the market today. Maybe you are 
interested in updating your locking system, or perhaps you are just curious about the technology 
available. Either way, this article presents an informative look at several door locking options. 
(Doityourself, 2016) 

2.2.1. Door Handle Locks 

This type of lock is the least secure. It is simply a lock that is contained within the handle of a 
door. It works by preventing the handle from rotating. Because it is so easy to break, this type of 
lock is only found on bathroom doors and other inside entryways. Another lock of this kind 
consists of a button that is found immediately next to the door handle, and it works in the same 
way. (Doityourself, 2016) 

2.2.2. Keyless Locks 

Keyless locks work just like their name implies. Using no key for entry, the door is locked and 
unlocked using a code that is entered into a keypad. This adds yet another level of security. Not 
only do keyless locks typically employ a deadbolt, but there is no keyhole, so there is no danger 
of picking the lock. Keyless locks are often found in commercial buildings and other places where 
heightened security is a necessity. Keyless locks are found in building doors and car doors alike. 
(Doityourself, 2016). 

3.0 Methodology 

3.1 Project description  

This is a simple password based door locking system circuit designed using 8051 microcontroller. 
It provides control to the actuating the load. It is a simple embedded system with input from the 
keypad and the output being actuated accordingly. 

This circuit operates on the principle of microcontroller interfacing. The keypad interfaced to the 
microcontroller is used to enter the password and store it. The LCD is interfaced to the 
microcontroller to display the status and a motor is interfaced to the microcontroller via relay. And 
then the motor is rotated. 

The main component in the circuit is 8051 controller. In this system 4×3 keypad is used to enter 
the password. The password which is entered is compared with the predefined password. If the 
entered password matches with the predefined password or is correct then the system opens the 
door by rotating door motor, and displays “pwd is correct” on LCD. If the password is wrong then 
door remains closed. 
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Fig 3.1: Block Diagram of password door locking system. 

3.4 Circuit Operation 

Once the circuit is powered, microcontroller sends commands to the LCD to display “enter 
password”.  Now we need to enter the password using the keypad. Once password is entered, it 
displays stars on the LCD depending on the length of the password to indicate that controller read 
password successfully. 

 

Now the controller compares the entered password with predefined password. If the password is 
matched then controller makes P3.0 high and P3.2 high. So the base of the transistor gets sufficient 
current to drive the relay, as a result Door motor rotates to open the door and the green led turns 
on, after some delay the door motor stops rotating and the green led turns off, than the door motor 
rotates another time, after some delay will stop rotating, than the controller sends commands to 
the LCD to display “Door closed”, and the controller sends commands to the LCD to display “enter 
password”. If the password is not matched then microcontroller makes P3.0 low and P3.1 high.  

Hence door motor is at stationary so that door remains close, and the red led turns on, the controller 
sends commands to the LCD to display “Pwd is wrong PLZ try again”, after some delay the red 
led turns off and the controller sends commands to the LCD to display “enter password”. Figure 
below shows the circuit diagram. (Tutor voice, 2015). 
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Fig 3.2: Circuit diagram of password door locking system. 

 

4.0 Implementation and Result 

4.1 System design  

The design of a door locking security system using keypad is a complex design which comprises 
of so many modules (parts) brought together to form the overall design. Each of these modules are 
made up of discrete components that are joined together to achieve a particular purpose. These 
separate modules are: The LCD Unit, The microcontroller Unit, Keypad unit and Switching or 
Relay Unit. These different units cannot function alone, they all need to function together to 
achieve the desired result. 
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4.2. Reading status 

In this project we used 16x2 LCD character to read any status we need, this display displays three 
important status. First is when the circuit gives a power or simulated, at that time the LCD will 
display at the first Line “Pass Door Lock” but the second line is empty, after 2000ms delay, the 
first line will be cleared and then LCD displayed “Enter Password”.  
 

 
 

Fig 4.1: First Status of the LCD. 

4.3. Decision making 

The Microcontroller is the brain of this project, it is used to take decisions that is, what will happen 
when an authorized person enters the correct password, or when an unauthorized person enters 
incorrect password. 
If the entered password matches with the predefined password, the MC send a signal to the LCD, 
relay and the green alarm, when the relay gets a power it rotates the motor. 
If the entered password does not match with the predefined password, it does not send a signal to 
the relay to rotate the motor, but it sends a signal to LCD and the red alarm. 
 
4.4. Results and discussion 

 The prototype door security system developed in this project did well in achieving its original 
goals. In the beginning the system will boot up with display on the LCD screen prompting the user 
to enter pin code. The development of this technology for the field of security system is not only 
possible, but it could even prove to be very useful. 
 

5.0 Conclusion and Future Work 

5.1. Accomplishment of objectives 

 In this section we restate the research objectives and we describe how each of them was achieved. 
 
Objective1: 
To increase the security level and prevent an unauthorized unlocking of the door and allowing an 
authorized person to unlock the door. 

• It seems that the system increases the security level and prevent an unauthorized unlocking, 
because this system does not allow to enter an unauthorized person, if someone that has 
not permission to open this system tries (i.e. he does not know the correct password that 
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can open the door) the system will not allow to open the door to that person, on the other 
side we achieve that if someone who knows the correct password tries to open the door, 
the system will allow him to access that restricted area and also he has the ability to change 
the password by following the steps used to change the password.  
 

Objective2: 

To design a keyless door entry by using electrical digital lock code. 

• Absolutely this system does not need a key to open the door, you can access this system if 
you know the entry code, and you can’t access if you don’t know, in this system we utilize 
the different electronic technologies to implement this security system such as the 
controller, the keypad, resistors, transistors, capacitors, LEDs, etc. 

 

5.2. Conclusion  

This project was the construction of a microcontroller based security door using Keypad. The main 
purpose and objective of the project has been achieved, since the keypad was able to transmit 
information to the control unit, the controller compares the information came from the keypad 
(Password) with the pre stored password, the door opens automatically if it matches and remains 
open for few seconds before closing back., if not matches the door will remain closed. This project 
is meant for security systems whose access is only for respected authorities. Here we use a 5 digit 
password for better secrecy. 
 
5.3. Future work 

In the future we can send this data to a remote location using mobile or internet and we can 
implement other related modules like fire sensor and wind sensor. 

The limitation of the system is doing automatic reset, when the power of the system turns off and 
the system will take its default password, so we recommend that the switch power of the system 
to locate protected area. 
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Abstract 

 This research is attempting to find solution or highlight the lack of traffic light control system that 
has caused many problems in Mogadishu city, like traffic jam and increasing number of 
Accidences periodically. 

To reduce number of daily accidents and the traffic jams in the city. Our design is based on four 
ways cross junction road.  This is a model and schemes which is appropriate to find a reasonable 
way to overcome the current issue. We have used Proteus set up simulation with AT89C52 micro 
controller to test our system. 

 
Finally we have found this system is very important key for reducing accidents and protection of 
human life, also this system is very applicable in big cities like Mogadishu. According to 
implementation for this system is very cheap and can be construct with simple electronics but it 
needs more skilled people because is the complex design and installation. 
 
Keywords: traffic light system, cross road, traffic jams, traffic controllers, microcontroller 
 
1.0 Introduction 
1.1 Background 
Traffic light control is the main controlling unit for the road traffic that is use to control load of 
the traffic and reduce accidence and traffic networks. 

The monitoring and control of road traffic is becoming a major problem in many countries. 

The increasing number of cars and lower phase of highways development have led to traffic 
congestion problem. There are many factors that lead to traffic congestion such as the density of 
cars on the roads, human habits social behaviour and traffic light system. 

In practical traffic light use very simple protocols that only is red and green lights for fixed 
intervals,  the internal of the system may be change during peak hours but are not otherwise 
optimized (Kester & Groen, 2010). 

Most of countries in east Africa they use traffic light control system except some countries 
including Somalia. Traffic light has been reduced many critical problems and challenges in the 
major and most populated cities, so without traffic light control travelling to different places within 
the city isbecoming more difficult for the travellers. 

mailto:abtiyow90@hotmail.com
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The objectives of this study are to develop simulated a traffic controller system for Mogadishu city  

The scopes of the study: the Traffic light can be installed in many places but the scope of this 
project is crossroads or cross junction ahead. 

The study is significant because, it contributes to new knowledge by filling and reducing the gap 
that exist in the traffic light control in Somalia. 
 
The research will benefit the government by helping it to understand how traffic light control 
system works can aid it in improving the rules and regulation  it can have mostly a positive impact 
on their activities and their government as a whole through increasing system. 
 
2.0 Literature Review 
A traffic light congestion problem is a phenomenon which contributed main impact to the 
transportation and loads system in country. 

Without traffic light causes many problems especially when there are emergency cases at traffic 
light intersections which are always very jam with many cars, a traffic light controller system is 
designed to solve accident problems. 

Traffic control contains a set of rules and instructions that drivers, pilots, train engineers, and ship 
captains rely on to avoid collisions and other hazards (Ganiyu & Okediran, 2014). 

Vehicular traffic is continuously increasing around the world, especially in large urban areas; The 
resulting congestion has become a major concern to transportation specialists and decision makers, 
these techniques are dynamically adaptive to traffic conditions on both single and multiple 
intersections, The intelligent traffic light controller   is used as a tool to instrument and control 
traffic signals roadways.  (Yousef & Shatnawi, 2010). 
 
In this method, intend to measure the traffic density by counting the number of vehicles in each 
lane and their weight, then park in automated parking or diverge them accordingly, it is also 
difficult for a traffic police to monitor the whole scenario round the clock so, this system can be 
implemented on highways in Mogadishu. 
 
The main aim of designing AI traffic controllers is that the traffic controllers have the ability to 
adapt to the real time data from detectors to perform constant optimizations on the signal timing 
plan for intersections in a network in order to reduce traffic congestions. (Srivastava &Tyagi, 
2012). 
2.1 Traffic light controller system 
The main aim object that designed all traffic controllers is the traffic controllers have the ability to 
adapt to the real time data from detectors to perform constant optimizations on the signal timing 
plan for intersections in a network in order to reducetraffic congestions. 
 
Traffic light is defined as a set of traffic lights which are controlled by the same regulator, which 
acts as a master or coordinator, the regulator operates under an intelligent system that allows for 
controlling the lights status depending on time, traffic conditions (Srivastava et al. 2012). 
2.3 Advantage and disadvantage of Traffic Light Controller: 
Traffic control signals have the following advantages: 
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1- They provide for the orderly movement of traffic. 
2- They reduce the number of accidences. 
 
2.4 Disadvantages: 

• Excessive delay; 
• Excessive disobedience of the signal indications 
• Increased use of less adequate routes as road users attempt to avoid the traffic control 

signals (Chinyere & Amano, 2011). 

3.0 Methodology 
This proposed of this project is to design of AT89C52 microcontroller -based Traffic Light Control 
(TLC) System to manage the road traffic, the approach is by controlling the access to limit areas 
intersections and allocating effective time between various users; during peak and off-peak hours. 

The implementation is based on real location in a city in Mogadishu; the proposed design is a more 
universal and intelligent approach to the situation and has been implemented using AT89C52 
micro controller. 

In this project is divided into two parts which are hardware and software, the software part for this 
project is a model of four way junction of a traffic light, each lane has two limits switch (input) 
function as a sensor, four indicator lamps with different colours (Red, Yellow, Green and green 
left) are installed at each lane for represents as traffic light signal. 

Interfaces Signal of Traffic Light Systems Based on the requirements, creating and defining the 
input and Output signals of the traffic system controller and also shows and describes   the 
functions of each interface signal; Interface Signal Describes for Traffic Light Controller Signal 
and names of the Direction of input and output. 

3.1 Component and Description of the project 
1-Two seven segment displays. 
2- Crystal isolator: 6MHZ-12MHZ 
3- Capacitors:  c1= c2 =30pf and c3= 2.2pf 
4- Resistor= 32 resistors all same values =220 
5- Micro processor AT89C52 family of 8051 company ATMEL 
6- LED’S total=16 LED’S (green (G), yellow(Y), red(R) green left (GL= LED BIGY)) 
7-Battery = 5V. 
 
3.2 Research Design 
The four ways traffic light controller design project introduced to alleviate this shortcoming and 
to ensure and experienced in solving implementation and interfacing problems of a modern digital 
system. 

The implement of the fully functional traffic signal controller for a four-way intersection is the 
complete with sensors to detect the presence of vehicles waiting at or approaching the intersection. 
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Figure 
3.4 Traffic Light Controllers in Roads System. 

The project incorporates many concepts and components that are discussed in detail throughout 
the book; the methodology is used to encourage researchers to use their breadth of knowledge and 
creativity. 

By the end of the project, the researchers will have gained a better understanding of traffic light 
system design methodologies through hands-on experience. 

Problems were found with the current traffic control system ‘+’ junctions and this necessary the 
design and implementation of a new system to solve the problems. 

To get the result first we use simulation called Proteus software based logic system for traffic 
controller was simulated and test using a popular intersections in a Mogadishu city. 

4.0 Implementation and Results 

4.1 System design 
The design of four ways traffic light controller using AT89C52 micro controller is a complex and 
cheap design which comprises of so many modules (parts) brought together to form the overall 
design. 
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Figure 4.1 Traffic Light Controller in Roads System in practical 

 
The above diagram illustrates the traffic flow layout of the four way road. And this is just a model 
of the four way road, schemes and layout may subject to change. I have chosen this one for easier 
explanation of the traffic flow. 
 
The traffic flow can be classified in to four phases in the above diagram and I have considered the 
North as starting point of this traffic flow, and in the above scheme vehicles are allowed to make 
a free right turn so we need to consider only two directions straight and left. So the green signal 
was classified into two types one for G for permitting vehicle to proceed forward and GL for 
permitting vehicles to left. 
Phase I: 

• Initially Vehicle from A needs to travel to F and from E to B roads. 
• So in the first Phase forward green signal in A and E permits vehicles to pass through while East 

and west roads are stopped by red signal. 
Phase II: 

• Phase II permits the vehicle to pass from G to D and from C to H roads. 
• Traffic flow from rest of the two roads North and south was stopped by means of Red signal. 

Phase III: 
• Phase three permits traffic flow in the left directions from A to D and from E to H. 
• Traffic flow in East and west are stopped by means of red signal. 

Phase IV: 
• Phase four permits traffic flow from C to F and from G to B. 
• Traffic flow in the North and south are stopped by means of red signal. 
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Figure 4.3 shape of four ways traffic light controller with directions 

Timing of the signalling 
The timing is one of the important factors to consider in a traffic light system. Here in this design 
we have programmed in such a way a red light will be on for 50 seconds and 10 seconds for Yellow 
light. So adding up a traffic flow or a Green signal will be on for 60 seconds totally before 
switching the flow to the next phase. 
The 7 segment was used in this design to display the timing to the vehicle users in the road, this 
ease up the vehicle users and provides knowledge of the timing left before the switching of the 
next signal. (Donald F. 2014). 

5. Conclusion and Future work 

5.1 Conclusion 
This project was the construction of traffic light controller based AT89C52 microcontroller. 

The main purpose and objective of the project has been achieved, which is working sample of 
automatic full traffic light controller system. 

In this system is a “intelligent” isolated intersection control system which is developed intelligent 
system makes real time decisions as to whether to extend (and how much) current green time. The 
system shows significant performance improvement compared to traditional human controlled 
travel light within experimental limits (computation power), according to newly invented system 
it generates a flexible way of traffic flow. 

http://www.gadgetronicx.com/author/frank-donald/
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5.2 Future work 
Many enhancements can be made to traffic light controller system in the future in terms of adding 
new features or improving features it already implemented. 
We recommend this system to implement by Somali traffic agency and it would be useful in 
protecting conflict of the cars and easy for monitoring   all traffic jams. 
Traffic light reduces the accidents between cars and it’s important to implement as soon as 
possible. 
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Abstract 
The cell phone are widely used nowadays. The success and growing in mobile networks causes 
disturbance and annoying by the ringing of mobile, especially in places where silence and quiet 
are necessary such as Mosques, University lecture rooms, libraries, meeting  rooms, etc.  
This project will solve this problem by using a mobile phone jamming device capable of 
preventing cell phones which operates within a restricted area. This project gives an explanation 
to the concept of mobile Jamming and explores jamming in the most popular mobile networks: 
Global system for mobile communication (GSM) and digital cellular network (DCS). The 
jamming system is designed to block only the 900MHz and 1800MHz frequency band, also to 
operate only if there is active mobile in the restricted area.  
 
Key Words: Mobile, Jamming, GSM, RF, IF, VCO 

1. 0 Introduction 
Mobile phone jammer is a device that transmit a signal on the same frequency at which the GSM 
system operates, this causes interference with communication of cell phones and towers to make 
the phones unsuitable. 

When the jamming device and the cell phone use the same frequency to transmit the information 
they cancel each other (Naresh, 2013). 

Cell phones are fully-duplex devices, which means they use two separate frequencies to transmit 
and receive calls. 
Less complex devices block only one group of frequencies, while sophisticated jammer can 
block several types of networks at once. 
 
1.1.Problem statement  
Modern technology has contributed to the sophistication of booms which are being triggered by 
the GSM and the Radio signals. 
The great use of mobile phones could cause some problems as the sound of ringing becomes 
disrupting or annoying while working, studying, praying and many more. 
Class rooms and libraries all suffer from the spread of cell-phones because not all cell-phone 
users known when to stop talking. 
This problem could there or happen in some places like conference, low courts, libraries, lecture 
rooms and mosques. 
The mobile phone jammers are designed to deliberately interfere with licensed services operated 
by mobile carriers.  

mailto:abdalla@just.edu.so
mailto:msandscd@gmail.com
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1.2  Research questions 
How to make a jammer for a specific frequency, restricted areas and how to prevent 
unauthorized persons trying to use mobile in a restricted area? 

How to design a Mobile jammer system by using electronic device? 

1.3 Objective 
To prevent mobile from receiving and transmitting the mobile signal to the base station. 

1.4 Applications 
 To maintain the complete silence in library, mosques and lecture. 
 To avoid fraud in examination hall. 
 To avoid disturbance in class. 
 For providing security in business conference, board of directors rooms. 

 
2.0  Literature review 

2.1. Overview of mobile phone jammer 
A cell phone jammer is an instrument used to prevent cellular phones from receiving and 
transmitting the mobile signals to a base station. When used, the jammer effectively disables 
cellular phones in the target area. 
A jamming device transmits on the same radio frequencies as the cell phone, disrupting the 
communication between the phone and the base station tower.  
During World War II a different radio jamming techniques was used where ground operators 
would attempt to mislead pilots by false instructions in their own language.  
Jamming of foreign radio broadcast stations has often been used in wartime (Karthik & Krishna, 
2015).  

2.2. Types of Mobile phone jammer 

Different types of mobile phone jammers are pocket cell phone jammer, anti tracking GPS, 
mobile phone jammer in painting, Pro Extreme Wireless Camera Hunter Counter Surveillance, 
Wireless Camera Jammer and etc.  
2.3. Jamming techniques 

 In generally, there are five techniques used jamming methods: type “a” device: jammers, type 
“b” device: intelligent cellular disablers, Type “c” device: intelligent beacon disablers, type “d” 
device: direct receive & transmit jammers and type “e” device: EMI shield - passive jamming-. 
2.4. Global System for Mobile Communication (GSM) 
GSM is a digital cellular technology used for transmitting mobile phone and data services. 

The GSM network can be broadly divided into subsystems, which are:  
 The Mobile Station (MS)  
 The Base Station Subsystem (BSS)  
 The Network Switching Subsystem (NSS)  
 the Operation Support Subsystem (OSS)  
 GSM frequency band usage 
 

http://en.wikipedia.org/wiki/World_War_II
http://en.wikipedia.org/wiki/Broadcasting
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The GSM frequencies available depend upon the regulatory requirements for the particular 
country and the ITU (International Telecommunication Union) region in which the country is 
located (Kumari & Singh, 2014). 

2.5. GSM frequency band usage 

In Europe GSM 900 and 1800 bands as standard. 

In America GSM 1900 MHz band is the primary one used. 

3. Methodology 

This project was implemented according to the following plan: 

 Studying jamming techniques  

 Searching for components needed for building this device.  

 Assembling and testing the jammer.  

There are important factors and parameters that must be analyzed first: 

3.1. The distance to be jammed 

The distance is a very important factor in the design of jamming device, since the amount of the 
output power of the jammer depends on the area that we need to jam. Our design is established 
upon D=10 meters for DCS 1800 band and D=20 meters for GSM 900 band. 

3.2. Frequency bands 

It is obvious that downlink jamming is easier than uplink, as the base station antenna is usually 
located far away from the mobile station (MS) on a tower or a high building. This makes it 
efficient for the jammer to overpower the signal from the base station (BS). 
In our design the jamming frequency must be the same as the downlink, because it needs lower 
power to do jamming than the uplink range and there is no need to jam the base station itself. So 
our frequency design will be as follows: 
GSM 900    935-960 MHz  
GSM 1800    1805-1880 MHz 

3.3. Jamming-to- signal ratio (J/S) 

Jamming is successful when jamming signal denies the usability of communication transmission. 
In digital communication, the usability is denied when the error rate of the transmission cannot 
be compensated by error correction. Usually, a successful jamming attack requires that the 
jammer power is roughly equal to signal power at the receiver (mobile device).  
The general equation of the jamming-to-signal ratio is given as follows: 
𝐽𝐽
𝑆𝑆

=
𝑃𝑃𝑗𝑗𝐺𝐺𝑗𝑗𝑗𝑗𝐺𝐺𝑗𝑗𝑗𝑗𝑅𝑅𝑡𝑡𝑗𝑗2 𝐿𝐿𝑗𝑗𝐵𝐵𝑗𝑗
𝑃𝑃𝑡𝑡𝐺𝐺𝑡𝑡𝑗𝑗𝐺𝐺𝑗𝑗𝑡𝑡𝑅𝑅𝑗𝑗𝑗𝑗2 𝐿𝐿𝑗𝑗𝐵𝐵𝑗𝑗

 

Where, 
𝑃𝑃𝑗𝑗= RF Jammer Power  
𝑃𝑃𝑡𝑡= Transmitter power  
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𝐺𝐺𝑗𝑗𝑗𝑗= Antenna Gain from Jammer to the receiver  
𝐺𝐺𝑗𝑗𝑗𝑗= Antenna Gain from Receiver to the Jammer  
𝐺𝐺𝑡𝑡𝑗𝑗=Antenna Gain from Transmitter to the receiver  
𝐺𝐺𝑗𝑗𝑡𝑡= Antenna Gain from Receiver to Transmitter  
𝐵𝐵𝑗𝑗= Communications receiver Bandwidth  
𝐵𝐵𝑗𝑗= Jamming Transmitter Bandwidth  
𝑅𝑅𝑡𝑡𝑗𝑗= Range between communication transmitter and receiver  
𝑅𝑅𝑗𝑗𝑗𝑗= Range between Jammer and communication Receiver  
𝐿𝐿𝑗𝑗= Jammer Signal Loss, this includes polarization loss  
𝐿𝐿𝑗𝑗= Communication signal Loss 
3.4. Free space loss (F) 
In telecommunication, free-space path loss is the loss in signal strength of an electromagnetic wave that would 
result from a line-of-sight path through free space (usually air), with no obstacles nearby to cause reflection or 
diffraction, and it is given by the following equation: 
𝑃𝑃𝑃𝑃𝑃𝑃ℎ 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 (𝑑𝑑𝐵𝐵) = 32.44 + 20 log𝑑𝑑 (𝑘𝑘𝑘𝑘) + 20 log 𝑓𝑓(𝑀𝑀𝑀𝑀𝑀𝑀) 
The maximum free space loss (worst case F) happens when the maximum frequency is used in 
the above equation. Using 1880 MHz gives:  
F (dB) =32.44+20 log 0.01 + 20 log 1880 which gives F =58 dB. 

4.0  Analysis & Design 

 4.1. Power calculations  
Here, we need to find the power that is needed to be transmitted to jam any cell phone within a 
distance of around 10 meters for DCS. From the above considerations, we can find the required 
output power from the device, as follows:  
Using SNR=9 dB and the maximum power signal for mobile receiver=-15 dBm, gives J=-24 
dBm. But, our goal is to find the output power from the device, so when we add the free space 
loss to the amount of power at the mobile receiver we get our target:  
Output power=-24dBm+58dB = 34 dBm 
The main blocks of mobile phone jammer are :- 
Power supply, IF section and RF section. 
 

 
Figure 4.1 Mobile jammer block diagram 
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4.2 The Power supply  

 
Figure 4.3 Parts of the power supply. 

This is used to supply the other sections with the needed voltages.  
Any power supply consists of the following main parts:  
 Transformer:  is used to transform the 220VAC to other levels of voltages.  
 Rectification:  this part is to convert the AC voltage to a DC one.  
 The Filter:    used to eliminate the fluctuations in the output of the full wave rectifier 

“eliminate the noise” so that a constant DC voltage is produced.  
 Regulator:      this is used to provide a desired DC-voltage.  

 
4.3 The IF-section 

The IF section consists of three main parts:- 
 Triangle wave generator (to tune in the VCO RF section). 
 Noise generator (provides the output noise). 
 Mixer (to mix triangle and noise waves). 

4.4 RF section 
This is the most important part of the jammer, since the output of this section will be interfacing 
with the mobile. The RF-section consists of three main parts: voltage controlled oscillator VCO, 
power amplifier and antenna. 

 
 
5.0 Result and conclusion 

 5.1 Result 
The project was implemented according to the following plan:  
 We started by studying the jamming techniques, and GSM system to find the best 

jamming method. The system block diagram was also specified in this stage.  
 We searched for components that are needed for building this device, and specified the 

main components which were :  
• For RF section, we needed two VCO’s that operate at the needed bands, 

two power amplifier, and two antennas.  
• For the IF section, we used 555 timer, Zener diode, mixer, PC power 

supply and some discrete components (resistors and capacitors).  
 The schematic was drawn and some simulations for the IF-Section were performed.  
 All the IF-components were bought from external companies. Then, the IF-section was 

built and tested.  
 After that, we began to search for the RF-components. 
 Finally, we assembled and tested the jammer. Fortunately, we got positive results. 
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As we tested our jamming device, the result was a full success. The device was able to jam the 
three cell phone carriers: Hormuud, Nationlink, and Somtel. The effective jamming range was 
around 10 meters. This is what it was designed for. It is expected that as the distance between the 
cell phone and the base station increases, the effective jamming distance will increase. This is 
due to the fact that the amount of power reaching the cell phone from the base station decreases 
as the cell phone moves farther from the base station. 

5.2 Conclusion 
In this project, which turned out to be a full success, we designed a device that stops phone 
ringing. This device could be used in places where ringing is not desired at specific times, as 
they may disturb people in such places. The designed device works in dual band. It jams both 
the GSM 900 and GSM 1800 bands.  
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Abstract 
In this study we will analyze the securing mobile communication against man-in-the-middle attack 
in terms of second generation (2G) and third generation (3G) according data encryption and 
authentication, also we will analyze different algorithms for GSM and UMTS. Securing mobile 
communication is the process of preventing data traffic from terminal to another terminal. Since 
the technology experienced a lot of generations, such as first generation (1G), second generation 
(2G), third generation (3G) and forth generation (4G), these proliferation technology causes 
security vulnerability, so that reliable security began second generation which was in digital form 
except first generation  that was in analog form this means (1G) had no security issues. The method 
that we will use is to investigate, review, and estimate the existing security algorithms for mobile 
communications In order to exhibit the security mechanisms confidentiality, integrity, and 
availability are essential. However the goal of this research is to implement strong security 
encryption and authentication in mobile communication. 

Keyword: Security Mechanism, algorisms, MITM-attacks. 

 

1.0 Introduction: 
Over the last few years, the mobile communication became increasing rapidly both demand and 
application, although the innovation of mobile equipment have been Developed. For that increased 
caused by more stringent security requirement.  
To secure Information society, confidentiality, integrity and availability (CIA) are important, 
According to data communication between mobile terminals. In mobile communication are 
vulnerable to attack by an authorized individual, also an intruder could eavesdropped user traffic.  
Regarding of security issues, the first generation (1G) of mobile communication system was 
introduced in 1985 and was driven by analog signal processing technique. It had certain problems, 
like phone fraud through cloning phones and thus calling at someone else’s expense, and the 
possibility of someone intercepting the phone call over the air and eavesdropping on the 
discussion.  
The second generation (2G) of mobile communication systems popularly known as GSM (Global 
System for Mobile `communication) was one of the first digital mobile phone systems to follow 
analog era and had started in 1992.  
The GSM system was supposed to overcome the phone fraud and call interception problems of an 
analog era by implementing strong authentication between the MS and the MSC, as well as 
implementing strong data encryption for over the air transmission channel between the MS and 
BTS. 
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The GSM system also suffered some of the shortcomings, the attack against A5, accessing the 
signaling network, retrieval of key and false base station attack etc.  
2.5G is known as GPRS (General Packet Radio Services) came in 1995, this does not implement 
any new algorithms for authentication or confidentiality, but it uses same algorithm for 
authentication and encryption as 2G and multiple timeslots in parallel in order to achieve a greater 
transmission rate i.e. 171 kbps. (Singhrova & Prakash, 2007). 
The name of the IMSI Catcher refers to the abbreviation for the network internal call number IMSI 
(international mobile subscriber identity). By directly utilizing „weaknesses“ in the authentication 
protocols of GSM, it is possible to determine the IMSIs of all users of a radio cell, i.e. the target 
of an attacker is to determine the identities of mobile users. 
The IMSI Catcher is even capable of signaling to the mobile phone that it should discontinue using 
encryption on the radio link, i.e. between the mobile phone and the base stations. The type of attack 
which the IMSI Catcher launches is very simple and is referred to as a man-in-the-middle-attack. 
It behaves like a base station towards the mobile phone and in relation to the „genuine “base station 
of the network carrier it behaves like a mobile phone. (Müller, et al, 1999),  
3G is a global development of communication technologies and standards. As originally proposed, 
the idea behind 3G was to unify the different standards used in 2G wireless networks. Instead of 
different network types being adopted in the Americas, Europe and Japan, the plan called for a 
single network standard to be agreed on and implemented. (Chakraborty, 2013). 
 

2.0 Literature review: 
 
   Traditionally, desktop computers and telephones were considered to be two separate categories 
of device. As technology has advanced, the primary functions of such devices have become 
blurred. The merging of computation and communication technologies, or mobile convergence, 
has created a new spectrum of handheld devices that are a combination of a hand-held computer 
and mobile phone.  
Mobile computing devices (or mobile devices) are information systems capable of storing and 
processing large amounts of information without having a fixed physical location, and they can be 
carried around easily. Examples of mobile computing devices include mobile phones, 
smartphones, Personal Digital Assistants (PDAs), tablets and notebook computers. 
Mobile technologies can change one’s daily life; it is now possible to read and reply to emails by 
mobile phone, while Internet browsing by 3G and Wi-Fi enabled devices. (Government of the 
HKSAR, 2011).  
With the rapid growth in the wireless mobile communication technology, small devices like PDAs, 
laptops are able to communicate with the fixed wired network while in motion. Because of its 
flexibility and provision of providing ubiquitous infrastructure, the need to provide security 
increases to a great degree. As wireless communication takes place mainly through the radio 
signals rather than wires, it is easier to intercept or eavesdrop on the communication channels. 
Therefore, it is important to provide security from all these threats.  
There are different kinds of issues within security like confidentiality, integrity, availability, 
legitimacy, and accountability that needs to be individually taken care off. One of the key issues 
of these being, confidentiality and authentication, where the user must be protected from 
unauthorized eavesdropping.  
The goal of authentication protocol is to check the identity of other users or network centers before 
providing access to the confidential information on the user side. When designing any security 
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protocol, there are certain conditions that need to be considered. Firstly, the low computational 
power of the mobile users and secondly, the low bandwidth available. Therefore, it is important to 
design the security protocols so as to minimize, the number of message exchanges and the message 
size. (Pullela, 2007).  
 
3.0 Methodology: 

The research methodology for this project is done by using process of workflow. The process 
contains:  

1. Qualitative method: Qualitative data are attractive. They are a source of well-grounded, 
rich descriptions and Explanations of processes occurring in local contexts. With 
qualitative data one can preserve the Chronological flow, assess local causality, and derive 
fruitful explanations. They help researchers go beyond initial preconceptions and 
frameworks. Finally, the findings from qualitative studies have a quality of “un 
deniability,” (Miles & Huberman 1984).  

2. Determine the security requirements: Mobile phones have become the breath and soul of 
technologies in today’s fast emerging world. Clearly, there has been a rapid growth in the 
cellular market, especially in recent years, and it is still projected to grow at the same rate 
or even better based on mobile market analysts. The major contributing factor for the brisk 
growth of the mobile phone market is the integration of a number of functionalities in the 
mobile devices. Today, mobile phones are used for much more than just for 
communications. (Jobanputra, et al, 2005). 

3. Examine the security algorithms for mobile communication: Examine security algorithms 
for Global System for Mobile Communications (GSM) and Universal Mobile 
Telecommunications Systems (UMTS). 

4. Compare the security algorithms between GSM and UMTS: In this step, Comparison for 
the security algorithms of GSM and UMTS is will be done. 

5. Propose and test the result: This step is for verification for authentication and encryption 
for GSM and UMTS using java programming language. 

6. Report writing: Last step is the report writing which put  all achieved information for the 
project and documented in a organized manner to give the reader abstractive view of the 
project. 
 

4.0 System Analysis and Design: 

The main concept of mobile communication is data transfer over-the-air – a media that cannot be 
shielded by means of hardware from eavesdropping and intrusion. Hence other ways have to be 
established to protect security and privacy, like cryptography. The GSM network is the biggest 
cellular network nowadays, and its specifications include such means: The A3 algorithm for 
authentication, A8 for key generation and A5 for data encryption 

1. A3, the MS Authentication Algorithm: The A3 is the authentication algorithm in the GSM 
security model. Its function is to generate the SRES response to the MSC's random 
challenge, RAND, which the MSC has received from the HLR. 

2. A8   Algorithm: The A8 algorithm is the key generation algorithm in the GSM security 
model. The A8 generates the session key, Kc, from the random challenge, RAND, received 
from the MSC and from the secret key Ki. 
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3. A5, Algorithm: An A5 encryption algorithm scrambles the user's voice and data traffic 
between the handset and the base station to provide privacy. Every A5 algorithm is 
implemented in both the handset and the base station subsystem.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4.6 the Framework for GSM Algorithms 

5.0 Conclusion & Discussion: 

In this thesis we have discussed the main features of 3G security architecture and its improvements 
over the 2G GSM system. Security mechanisms like two way authentication, integrity protection 
of signaling data and the extension of security to the core network are robust and can successfully 
prevent most of the threats and intrusion from potential hackers. However there are a few loopholes 
like transmission in the open of permanent user identity in the initial allocation of temporary 
identity and user domain data not integrity protected, that may be exploited by potential hijackers. 
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5.1 Accomplishment of objectives: 
In this section we restate the research objectives and we describe how each of them was achieved. 
Objective 1: 
To analyze security algorithm in mobile communication in terms of A3, A8 and A5 according to 
second generation (2G) and third generation (3G)  

• We analyzed the security algorithm in mobile communication and demonstrated how each 
one works to increase the security level specifically confidentiality, integrity, 
Authentication and non-repudiation for mobile communication 

Objective 2:      
To propose and test the authentication and encryption process for mobile Communications. 

• Authentication: This enforces the verification and validation of the identities and 
credentials exchanged between mobile systems or a mobile device and a service provider. 
It ensures that the user accessing the information is the right person. The initiating service 
requester must be authenticated to prove its identity with reliable credentials to prevent 
masquerading attacks (when a user is deceiving about its real identity which may lead to 
impersonation). 

• Encryptions: If critical information is held on a mobile device, data encryption should be 
done to protect the data and prevent access by unauthorized persons. 
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Abstract 

As today’s technology is growing faster and all electrical devices are becoming simpler to handle, 
people also love to change the gadget as technology developing without care of prices. Wireless 
products became hot items because they are simple to use and as a sign of high technology. It also 
solves the tangle wire problems that cause accidents. This idea came from that situation and 
wireless charger is decided for the project. It was built using magnetic induction coupled process 
and concept. The self-build inductor will be connected to transmitter and receiver circuit. The 
magnetic field produced will then transfer the signal or power from the transmitter to the receiver. 
The receiver and transmitter part is separated and the maximum distance is measured, moreover, 
the separated distance achieved is 73.5cm upward. This result can also be improved by increasing 
the frequency or supply voltage. The high frequency can transmit signal better while high voltage 
can increase voltage receive at the receiver. 

Keywords: Mobile Charger, Wireless, coupling, Magnet 

1.0 Introduction 
1.1 Historical Glance   
Wireless charging process exists a long time ago and was proposed by Nicola Tesla.  He proposed 
theories of wireless power transmission in the late 1800s and early 1900s. Tesla demonstrated the 
illumination of vacuum bulbs without using wires for power transmission at the World Columbian 
Exposition in Chicago. Tesla's work was impressive, but it didn't immediately lead to widespread, 
practical methods for wireless power transmission.  

1.2. Problem Statement   
Today’s common way to charge an electronic device is by using wire. If there are many devices 
to charge at one time, the wire will be tangled and dangerous. Some case of electrical related 
accidents is due to tangled wire. If someone trip over the wire and the connection to power supply 
is not properly connected, it will cause short circuit or the worst case is burning. So by using 
wireless charger, this problem can be solved but not very convenient because the devices and 
charger need to be in contact. So by using this product, the devices can be charged away from the 
charger at certain distance comfortably  

1.3. Motivation 

mailto:najax130@hotmail.com
mailto:Mohamed.Abdullahi18@just.edu.so
mailto:Shaciye15@gmail.com
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This increasing demand for the wireless power transfer (WPT) technology needed more focus so 
our team has decided to study in this area and try to contribute to the community in order to make 
this technology available to people at lower cost and higher efficiency. 

As senior electrical engineering students, we took this project as an Opportunity to search and 
address issues with wireless charging systems available devices in the market. This research is 
dedicated to make a functional WPT system based on market survey for wireless charging devices 
available in the world. The rest of this paper will describe our bird’s eye market survey and issues 
with available technologies as well as solutions to some of the pre-existing devices.        

1.4. Objectives Of the study 

To design a circuit for wireless charging system to transmit voltage wirelessly from source to 
device. 

1.5. Scope of Work 

This project will use the magnetic induction process only.                    

The output will be identified by using oscilloscope to demonstrate the wave and determine the 
output voltage. Function generator will act as AC voltage supply.                      

The voltage supply in the range of 0V -15V and the frequency between 100Hz – 100 kHz.  The 
variation of frequency and supply voltage will be tested to identify its relationship.  

 

1.6. Significant of study   

Wireless mobile charging is important in our following life days, because it will become confident 
to daily live. The next following years it will insure millions of people to use wireless charging 
with their mobiles. The technology of wireless charging will become more in both demands and 
application for users.   

 

2.0 Literature review 

2.1. Previous Work 

The research and study according to development of wireless power transfer had been done 
continuously to improve the results. In recent years, researches about wireless charger also start to 
take place in the area the world. (Tahsin, 2012). 

2.2. Charger 

A battery charger is a device used to put energy into a rechargeable battery by forcing an electric 
current through it. The charging process depends on the size and type of the battery being charged. 
There are high tolerance and low tolerance for overcharging, battery that has high tolerance for 
overcharging and can be recharged by connecting it to a constant voltage source or a constant 
current source. 

2.3. Inductor 
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Figure 2.3 Various type of inductors 

An inductor is a passive element designed to store energy in its magnetic field. It also consists of 
a coil of conducting wire. While inductance is the property whereby an inductor exhibits 
opposition to the change of current flowing through it and measured in Henrys (H), Inductors 
generate an opposing voltage proportional to the rate of change of current in a circuit.  (Sadiku, 
2007)    

2.4. Inductive Power Transfer 

Inductive Power Transfer (IPT) refers to the concept of transferring electrical power between two 
isolated circuits across an air gap.  While based on the work and concepts developed by pioneers 
such as Faraday and Ampere, it is only recently that IPT has been developed into working systems. 
(Isberg, 1991).   

 

2.5. Wireless Power Transfer   

Wireless power or wireless energy transfer is the transmission of electrical energy from a power 
source to an electrical load without conductors or wires; Wireless transmission is useful in cases 
where connecting wires are inconvenient, hazardous, or impossible.  The problem of wireless 
power transfer differs from that of wireless telecommunications, such as radio, the proportion of 
energy received becomes serious only if it is too low for the signal to be distinguished from the 
background noise. (Landis, 1994).  
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2.6. Rectifier     

 
Figure 2.6: Simple full wave rectifier circuit 

Rectifier means an electrical device which converts an alternating current into a direct one by 
allowing a current to flow through it in one direction only. There are two type of rectification; 
half wave rectifier and full wave rectifier. (Oxford, 2010).   

2.7. Voltage Regulator      

A Zener diode is low current device used, for voltage regulators capable of handling large 
currents,  combination of Zener diode with negative-feedback amplifiers is necessary. The 
limitation on a Zener diode regulator is the changes in load current produce equal and opposite 
changes in Zener current, the changes in Zener current flowing through the Zener impedance 
produce changes in the final output voltage. The larger the changes in Zener current, the larger 
the output voltage,  If the changes in Zener current are only a few milliamperes, the changes in 
load voltage may be acceptable, But when the changes are tens of milliamperes or more, the 
changes in load voltage become too large for most applications.(Sadiku, 2007). 

3.0 Methodology 

3.1. Components and Instruments     

 Below are the list of component and instruments used for this project. 1)  24 AWG copper 
magnet wire.  2)  AC supply.  3)  2 10k resistor.  4)  1 1k resistor.   5)  8 150nF capacitor.    
6)  Voltage regulator.   7)  4 Schottky diodes.  8)  Function generator.  9) Digital oscilloscope. 

 

3.2. Transmitter       

The transmitter circuit of this project is made up of a power supply, resistors, transistor and 
primary coil. All these components were built on donut board instead of bread board because 
bread board cannot withstand higher voltage from power supply. This transmitter does not need 
step down transformer because the supply voltage for this circuit is taken from a function 
generator. The maximum voltage supply is 10V. Function generator was used as power supply 
because instead of AC power supply, it also has adjustable frequency. So the effect of variation 
of voltage and frequency can be determined. 
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Figure 3.3 Transmitter circuit 

3.3. Receiver   
The receiver circuit is where the charging process occurs and also known as charger. The receiver 
circuit consists of receiver coils, capacitor, shottky diode, capacitor and the output is connected to 
oscilloscope. The shottky diode acts as full wave rectifier in this charger. The shottky diode was 
used instead of common diode because it has a lower voltage drop. The rectifier will convert the 
AC voltage receive from receiver coils into DC voltage. The capacitors after the rectifier act as 
filter to smooth the DC wave after the rectification process. Then the output will be connected to 
digital oscilloscope to display the output waveform. The voltage regulator was connected after the 
filter and before the oscilloscope. The output pin of the voltage regulator will be connected to 
oscilloscope while the input pin to the filter. 

 
Figure 3.5   Actual receiver circuit 

3.4. Implementation of Circuit     

Figure 3.6 is the flow chart and block diagram for the project. The process for this project follows 
the flow chart properly and the result is recorded. The block diagram is show roughly the 
connection 
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Figure 3.6   Flow chart of the circuit 

4.0 Implementation and Result 

4.1. Results      

An experiment has been conducted to get the WPT efficiency. The transmission inductive 
coupling was developed with diameter 4.5 cm number of turn is 18 while the receiver using 
diameter 4.5 cm number of turn is 18. The distance between these two inductive coils are varied 
to obtain the optimum distance for wireless power transmission. 

 
Table 4.1 Varied distance data vs. DC output voltage and Vp-p (AC) 

Table 4.1 shows the result of varied distance and the voltage differences when the distance is 
varied. The input source used from function generator and for wireless power transmission used 
frequency 1.2 MHz    
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5.0 Conclusion and Recommendations 
5.1. Conclusion     
The objective of this project is successfully achieved in the time given. From this project, it can be 
concluded that the results show that power is successfully transferred wirelessly. The distance 
achieved is improved compared to other research studies. The magnetic induction is a revolution 
to a wireless battery charger to achieve 37cm to 73cm.  Type and size of wire to build the coil also 
affects the magnetic field. The frequency and input voltage or power supply are also important in 
order to achieve optimum wireless power transfer.  The power transfer is increased by increasing 
the frequency and input power supply. So some recommendation is made for further improvement. 
However From the overall experiment conducted from wireless power transfer using inductive 
coupling for mobile phone charger below conclusions are deduce:   

1. Base on experimental result, the study on wireless power transfer using inductive coupling has 
much aspect in terms distance, range of frequency and result show the nearer the distance, the 
voltage transferred is higher. 
 2. From the experimental result in table 1, the distance 0 cm is the most efficient wireless power 
transmission.  
 3. Base on experimental result, the distance that the power can be transmitted is up to 5 cm with 
3.79 Volt, because of in this condition; the mobile phone is still can charging.  
4. The wireless power transfer is not much affected by shielding materials such as the presence 
of hands, books and types of plastics.                                                                       
5. The result shows that the wireless power transfer is suitable to be implemented for mobile 
phone charger.                                                                                                 
5 .2. Recommendations       

From the results and discussion, frequency and amplitude of the power supply have a greater 
influence in this project. So by improving the type of coils or increasing the number of turns 
using higher frequency can give better to transfer. Increasing power supply also will result in 
higher output voltage. By all these improvement, the distance for wireless power transfer will 
also be increased. The future projects, maybe new method of power transfer will be invented as 
the improvement from this project. The wireless charger also can be improvised by making into 
multi charging process at one time   
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Abstract 

Smart light system for reducing electric power consumption is a simple powerful concept, which 
uses transistor as a switch. It automatically switches ON lights when the sunlight goes below the 
visible region of our eyes. This is done by a sensor called Light Dependent Resistor (LDR) which 
senses the light actually like our eyes. 
 
 It robotically switches OFF lights whenever the sunlight is visible to our eyes. By using this system 
energy consumption is also reduced because utilization of this method of energy saving .It could 
replace  the manually operated street lights, hotels, gardens which  are not switched off even the 
sunlight comes and also switched on earlier before sunset. In this project, no need of manual 
switch. 

 

1. 0 Introduction 
 

1.1 Problem definition 
People are almost lazy in this century, and they does not have time to do these works: switching 
ON or OFF all street lights and large houses, hotels, gardens. 
There is many costs coming from using power of our houses because of lights are on all twenty 
four hours, instead of it can only be ON when the human being is feel darkness 

 
1.2. Research question 
How to make a smart light system to reducing electric power consumption that can understand 
whether the time is night or day by using electronic devices. 

How we can minimize or reduce costs coming from the power consumption f our houses, hotels 
and    street lights? 

 
1.3 Objectives of the study 
The main aim of the project and implementation is Automatic night light power saving system 
with LDR and consideration of the present field technologies are Automation, so, Automation is 
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intended: to reduce man power with the help of intelligent systems. This system has several 
objectives: 

 To save the power. We want to save power automatically instead of doing manual.  
 To reduce cost effectiveness in our houses, hotels, garden, street lights. 

This project will concentrates an automatic night light that will help our society controlling the 
electricity of their houses it means they do not need to shut down when there is a natural light and 
ON when there is dark, but everything will be automatic. 

1.4 Future scope 
 We can save the energy for future use and we can control the losses of the power. 

 To be everything related on electricity automatic 

 

2.0 Literature Review 

 

2.1 Background 

Illumination which is the provision of light to make something visible or bright is an important 
aspect of this project and can be controlled in many Ways as well.  This project is on a basis of an 
automatic night light whose Control unit automatically operates the light by using sensors. It is 
also automatic in the sense that, it will only switch on the electric light during night time hours 
once the ambient light level have fallen below predetermined level which is when the sensor feels 
dark the light will automatically switch on. (Samson, 2008). 

The most important section of this chapter is types of light and their works. 

2.3 Types of light 

 
Figure2.5 types of light 

 
These days, energy conservation is becoming more and more a concern. One solution is to buy 
more energy efficient bulbs for use at home, schools, businesses and public places. By 
“efficiency”, we are talking about the amount of light that comes out of a light bulb compared to 
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the electrical energy that goes into it. Energy efficient bulbs waste less energy in producing light 
than less efficient bulbs. Efficiency is an output over an input. For a light bulb, the output is light 
and the input in electricity. (The National Optical Astronomy Observatory’s, 2015). 
 
 
 Indoor Lighting 

Some of the most common indoor light bulbs are incandescent bulbs, which look like a 
traditional light bulb. Generally, the input for these bulbs is either 40W or 60W. But there are 
other kinds of indoor light bulbs as well, such as CFLs and LEDs. Keep in mind that the 
wattages listed for the CFLs and LEDs correspond to the 40W and 60W incandescent bulbs. This 
means that for a lamp that takes a 40W incandescent, you could also use a 9W CFL or a 6W 
LED. This will allow you to easily compare the bulbs to one another. (The National Optical 
Astronomy Observatory’s, 2015). 
 
 Outdoor Lighting 

Outdoor lighting being either streetlights or lamps illuminating the outsides of storefronts, 
homes, and driveways has a different mindset in that the bulb needs to be significantly bright and 
while this is a valid concern, there are several types of new lighting technologies that allow one to 
keep their home or a street lighted well without sacrificing efficiency. Below is a list of previously 
used outdoor lighting technologies and new efficient technologies: (The National Optical 
Astronomy Observatory’s, 2015). 
 
 
 
3.0 Methodology 
3.1 Overview 
In our home we usually have a light bulb that illuminates the entrance, the courtyard garden and 
suede clothing. As a light that is on the outside of the house, who has not been forgotten to turn it 
off?  The left turned on for hours and hours in the day and sometimes for weeks, causing 
unnecessary power consumption.  (Construyasuvideorockola, 2011). 

 
Thinking of a solution to this problem, we have designed an electronic device that handles light a 
bulb, when the sun goes down and automatically shuts off when the sun returns to appear at dawn, 
like lamps lighting Street lighting. Another of our motivations for doing this circuit is to introduce 
some components, such as optcoupler and Triac, teaching its basic operation. 
(Construyasuvideorockola, 2011). 
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3.2 Systematical diagram 

 
Figure3.1 system circuit diagram. 
 

3.3 Circuit Operation 
This circuit operates with voltages from 120-220 volts without having to make any changes. 
Therefore the capacitor (C1)of the current input (225) is at least 250 volts and the rectification 
condenser (C2) (22 µF) is 350V, because if this circuit fed with 220 volts AC, when to be ground 
becomes approximately 330 volts DC.  The bulb can be up to 100W. You can use one for more 
power as long as change the Triac BT136 for one that supports more amps as BTA08600, 
supporting up to 8 amps. Remember to use a heat sink to keep the Triac refrigerated.  What follows 
is a brief explanation of the role of each component of the circuit. (Construyasuvideorockola, 2011). 

 

4.0 Results and Implementation 
 

4.1 System analyses 
In dead our home there is a systematically electric, that we use maintaining our daily need electric. 
So if we are engineers we decided designing this very interesting system.  
 
Thinking of a solution to this problem, we have designed an electronic device that handles light a 
bulb, when the sun goes down and automatically shuts off when the sun returns to appear at dawn, 
like lamps lighting Street lighting. Another of our motivations for doing this circuit is to introduce 
some components, such as opt coupler and Triac, teaching its basic operation System consists of 
multiple electronic components which will function together. Some of the components that our 
system design consists of are: Resistors, transistors, diodes, and LDR. These components will 
operate together to achieve specific function. 
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4.2.1. Project out comes 

 

 
 

Figure 4.2: board construction 

As we described before this system will consist of more components which works together to 
perform a specific function. The main component of this system is LDR that senses if there is a 
dark or not. If the LDR senses a condition of dark, the bulb automatically goes on. If the LDR does 
not sense a condition of dark, the bulb remains off.  

 
 

Figure 4.3:  Sensor works perfect 
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This figure identifies successful operation of the system, the bulb works as expected. 

5.0 Conclusion and Discussion 

5.1. Conclusion 

In this work we have designed a smart light system for reducing electric power consumption used 
in building, street lights and the performance of the work after testing met the design specifications. 
The design was installed in a many places by using an intelligent system that is sensitive to 
darkness for its operation.  

 
An LDR is used to control the switching of the light. During night time, the LDR resistance is high 
and the lamp is in off state. When daylight is detected, the resistance goes low and a lamp switches 
on. It can also be switched off using a manual switch. 
This project can be effectively used for automatic lighting of bedrooms, hostels, streetlights, 
garden lamps to save power and reduce human intervention.  It is a low cost and requires only a 
trivial amount of DC power to operate. 
5.2 Discussion 

The prototype Smart light system for reducing power consumption developed in this project did 
well in achieving its original goals. In the beginning the system senses if it is the condition is a 
dark or not, if the condition is a dark, the light bulb will automatically switches on, or if the 
condition is darkness, the light bulb will remain off.  
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