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ABSTRACT 

Monitoring and controlling system are imperative to prevent human and environment 

from dangerous effect of various factors of pollution. Until now, air pollution has been 

analyzed with precision laboratory instrument which are time-consuming, expensive, 

and can seldom be used in real-time in the field. As such, nowadays many applications 

for measuring hazardous pollution a very precision analysis of the gas is not required, 

but only an alarm level detection and safety of human. In the meantime, most of lower 

cost sensor systems available in the market are portable and decentralized. 

A new approach to centralized hazardous gas detectors using a low cost microcontroller 

system is presented. All relative work pertaining to the completion of the centralized 

system which composes of the development of gas sensor circuits, slave 

microcontrollers, RS-232 to RS-485 converter, optional central station were described. 

The centralized system utilizes a master slave communication where one master device 

controls the others slaves devices. The main station for operation of the system is 

monitored using Graphical User Interface (GUI) developed based on QBasic 

environment. A stand-alone main station is also developed by PIC microcontroller as an 

alternative central station. The GUI based on Visual Basic software is also developed for 

upgrading the capability with a new communication computer port operating under 

window environment. The developed system has shown that the auto switching mode of 

transmission could be implemented via the PIC microcontroller and RS485 transceiver. 

The use of PIC microcontroller has made the proposed system to be small in size which 

meets the trend of current technology. The complete prototype system is developed and 

the performance is reported. 
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CHAPTER 1 

INTRODUCTION AND LITERATURE REVIEW 

1.0 Introduction 

The dramatic growth in industrial development and population has brought the natural 

atmospheric environment become polluted and is rapidly deteriorating. Atmospheric 

pollution has become particularly serious since the era of Industrial Revolution. 

Furthermore, the human activities such as from stationary sources, i.e. petrochemical, oil 

and gas refineries and mobile sources, i.e. ships, automobiles, have contributed to 

atmospheric pollution [l]-[5]. 

Monitoring and controlling of such pollutants are imperative to prevent human life and 

environment disaster. Conventional analytic instruments are widely used and still 

dominant in measuring air pollution. However, conventional analytic instrument are 

expensive, difficult in process controlling and seldom be used in real-time in the field 

[6]-[9]. 

These issues have fuelled a rapid growth in development of gas sensors that are reliable, 

compact, with versatile applications, and cost effective. Moreover, an exhaustive 

analysis of the gas is not practically required in many applications such as home safety, 

and industrial workplace. However, an alarm level detection and safety of human are 

desperately needed in such applications. A lot of research and development has been 

focused on the development of semiconductor sensor in improving their performances; 

as a result, their applications have complied with environmental, industrials and 

domestic need [10]-[15]. 
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