
 

  

                                                                                    

ENERGY EFFICIENT SMART WIRELESS SENSOR 

NETWORK FOR BORDER MONITORING 

 

By 

Islam Wagih Mahdy 

A Thesis Submitted to the 

Faculty of Engineering at Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

MASTER OF SCIENCE 

In  

Electronics and Communications Engineering 

 

 

 

 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2019 



 
 

ENERGY EFFICIENT SMART WIRELESS SENSOR 

NETWORK FOR BORDER MONITORING 

By 

Islam Wagih Mahdy  

A Thesis Submitted to the 

Faculty of Engineering at Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

MASTER OF SCIENCE 

In 

Electronics and Communications Engineering 

Under the Supervision of 

Prof. Shawky Z. Eid                                   Dr. Mohamed M. Elkhateb 

Professor                                                                    Associate. Professor 

Electronics and Electrical Communications Engineering                                                      Electronic Engineering department 

Faculty of engineering, Cairo University                 Faculty of engineering,          

                                                                                               Military technical college 

  

Dr.
 
Mohamed A. Refky

   
                             

Assistant Professor 

Electronics and Electrical Communications Engineering 

 

Faculty of engineering, Cairo University 

 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2019 



 
 

ENERGY EFFICIENT SMART WIRELESS SENSOR NETWORK 

FOR BORDER MONITORING 

By 

Islam Wagih Mahdy 

 

A Thesis Submitted to the 

Faculty of Engineering at Cairo University 

In Partial Fulfillment of the 

Requirements for the Degree of 

MASTER OF SCIENCE 

In  

Electronics and Communications Engineering 
 

Approved by the Examining Committee: 

 

Prof .Dr. Shawky Zaki Eid, Thesis Main Advisor 

 

 

 

Prof .Dr. Hanan Ahmed Kamal, Internal Examiner 

 

 

 

Prof .Dr.  Elsayed Mostafa Saad, External Examiner  

Faculty of engineering, Helwan University 

FACULTY OF ENGINEERING, CAIRO UNIVERSITY 

GIZA, EGYPT 

2019 



 
 

 

Engineer’s Name:       Islam Wagih Mahdy 

Date of Birth:              26/11/1978 

Nationality:                 Egyptian 

E-mail:                        Islamwagiheng@gmail.com 

Phone:                        +201006727870 

Address:                     EL Velal, Benha, Qalyobia  

Registration Date:     1/10/2014 

Awarding Date:          –/–/2019 

Degree:                       Master of Science 

Department:               Electronics and Communications Engineering 

Supervisors: 

                                     Prof. Shawky Zaki Eid 

                                     Dr.
 
Mohamed A. Refky

  
 

                                     Dr. Mohamed M. Elkhateb (military technival college) 

Examiners: 

                 Prof. Shawky Zaki Eid                          (Thesis main advisor)               

             Prof. Hanan Ahmed Kamal                   (Internal examiner) 

                                     Prof. Elsayed Mostafa Saad                  (External examiner) Faculty of       

                                                                                                    engineering, Helwan University 

 

Title of Thesis: 

Energy Efficient Smart Wireless Sensor Network for Border Monitoring 

Key Words:  Wireless sensor network, intrusion detection, fuzzy logic, Neuro-fuzzy, border 

monitoring. 

 

Summary: 

 
In this thesis, we firstly consider the power problem in wireless sensor network and solution for 

this problem through software and hardware architectures, secondly we survey the fuzzy logic 

controller and how it works and different types of the fuzzy logic, thirdly we define energy 

efficient smart protocol for border monitoring and classify the intruder by two different 

techniques, the first one is to reduce the monitoring cycle period without effecting the efficiency 

of the system and the second is the power gating technique to reduce the losing power due to 

switching and leakage current and voltage in inactive blocks in the circuit, finally we implement 

the system on arduino mega 2560 then the total saved power are measured and compared with 

the power without using these technique
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