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ABSTRACT 

 

The past several years have witnessed a rapid development in the wireless network area. 

So far wireless networking has been focused on high-speed and long range applications. 

However, there are many wireless monitoring and control applications for industrial and 

home environments which require longer battery life, lower data rates and less 

complexity than those from existing standards. What the market need is a globally 

defined standard that meets the requirement for reliability, security,  low cost and low 

power. For such wireless applications a new standard called ZigBee has been developed 

by the ZigBee Alliance based upon the IEEE 802.15.4 standard. 

 

The goal of this thesis is to investigate the suitability of ZigBee devices in monitoring 

and control applications. A light monitoring system has been developed using ZigBee 

products. The developed system is based on Delphi 5 programming language and 

Oracle 10g database. Also Toad for Oracle 8.0 interface is used to manage the Oracle 

database. The developed system measures the light intensity using a light sensor 

connected to a ZigBee device. A dynamic program has also been developed in real-time 

to plot the variation of the light intensity with time. 

 

The study showed that because of its extremely low-power consumption, the large 

network capability and the ease of use, the ZigBee protocol is more suitable in 

applications such as remote data collection, remote data monitoring, and multi-node 

control than most of the other wireless communications protocols, such as Bluetooth, 

Infrared or Ultrasound. 
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INTRODUCTION 

 

ZigBee is the name of a specification for high level communication protocols using 

small, low-power digital radio, based on the IEEE 802.15.4 standard for wireless 

personal area networks (WPANs), such as wireless headphones connecting with cell 

phones via short-range radio. The technology is intended to be simpler and less 

expensive than other WPANs, such as Bluetooth. ZigBee is targeted at radio-frequency 

(RF) applications that require a low data rate, long battery life and secure networking. 

 

ZigBee protocol based devices can be connected to wireless sensors which can monitor 

physical quantities such as the temperature, light intensity, humidity, pressure, force, 

acceleration, speed and so on. The ZigBee technology has been developed for use in 

low-power automation and remote control applications. The following figure shows 

how a ZigBee protocol based automation or monitoring system can be developed using 

a PC and a ZigBee development kit. 

 

    RS-232                               

             Computer                                     Development Board                                           

                                                                                                                            
                                                                                                                                                                                                                                                                                                                                                                                       

                                                                                                               Sensors 

 

Block diagram of remote monitoring & automation based zigbee 

 

The aim of this thesis is the investigation of the feasilibility of using ZigBee protocol 

based products in monitoring and control applications. A light intensity monitoring 

system has been developed as an example system in order to assess the suitability of 

ZigBee devices in wireless monitoring applications. A ZigBee development kit 

(telegesis ETRX2DVK) is used with a main board and a remote sensor board. The main 

board is connected to the RS-232 serial port of a PC and a light intensity sensor is 

connected to the sensor board. Under the control of the PC, the main board receives the 
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http://en.wikipedia.org/wiki/Wireless_personal_area_network
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measured remote light intensity values from the sensor board. The received data is 

stored in the Oracle database on the PC and is also plotted dynamically in real-time. It is 

shown that the ZigBee protocol based control and monitoring has many advantages 

such as long battery life, fast response, and large number of nodes compared to using 

other communication protocols such as the Bluetooth, Infrared or the Ultrasound. 

 

This thesis consists of an introduction, three chapters and a conclusion. 

 
Chapter 1 gives an overview of ZigBee. It includes information about ZigBee and its 

history, how it is compared with other wireless standards and how it can be marketed. It 

also includes the relationships between IEEE 802.15.4 and LR-WPAN standardization. 

 

Chapter 2 gives a general information about wireless personal area Networks (WPAN) 

and their components and topologies. Also describes the physical layer, the medium 

access control layer of IEEE 802.15.4, the routing mechanisms and algorithms that will 

be used in the ZigBee protocol. ZigBee’s security is described too in this chapter. 

 

Finally, Chapter 3 describes the advantages of using ZigBee in remote control, 

automation and monitoring applications. The design of a ZigBee based remote light 

intensity measuring device and the details of the program used to collect remote 

measurement readings are also given in this chapter. 

 

The conclusion chapter contains the conclusions, based on the findings and results 

obtained in the study. 

 


