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ABSTRACT 
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Most of the gases are dangerous or bad for human being and environment. Proper 

attention should be taken while using or transporting these gases. In the present work, 

these gases will be detected according to the acceptable limits. The Arduino 

microcontroller attached to a personal computer will be used to detect several gases 

such as hydrogen, butane, humidity, etc. The sensitive gas is tin dioxide (SnO2) that is 

fabricated as a unit called MQ-2, MQ-3, and MQ-135 …etc, or other sensors. As the 

sensors are exposed to a particular gas, a signal is transmitted to the Arduino 

microcontroller and attached to the personal computer. This signal is processed and 
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calibrated using C language programming to indicate the concentration of the gas. 

These sensors are necessary for safety and environmental monitoring of the gases 

mentioned above such as monitoring butane transportation and household usages. The 

monitored gas data can be shared with other Internet sites or the cloud that can act as 

a response to the values of gas concentration by giving sounds or turn lights on or 

other alarm responses. The alarm sounds, and a fan simultaneously can be operated to 

remove the excess gas and to reduce its concentration to the acceptable levels. The 

Arduino microcontroller can be operated without the need of a computer after loading 

the required program. The operation of the Arduino without a computer greatly 

reduces the cost of installation of a gas sensor. Transmitting of sensor data can be 

performed by using programs such as Teamviewer if the microcontroller is attached to 

a computer. Transmitting data can also be performed without a computer by using 

ESP8266 that can communicate directly to the Internet. The sensor calibration can be 

done using a linear fitting or exponential fitting. The use of the exponentials fitting is 

the ultimate accurate method because of the natural shape behavior of the gas sensing 

curves. 
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ABSTRAK 
 

Kebanyakan gas adalah berbahaya dan memudaratkan bagi manusia dan alam sekitar. 

Oleh itu, perhatian yang sewajarnya perlu diambil semasa menggunakan atau 

memindahkan gas-gas ini. Di dalam penyelidikan ini, gas akan dikesan berpandukan 

had yang ditetapkan. Mikrokontroler Arduino yang dipasang pada komputer peribadi 

akan digunakan untuk mengesan beberapa jenis gas seperti hidrogen, butana, 

kelembapan, dan lain-lain. Gas sensitif adalah tin dioksida (SnO2), yang direka 

sebagai unit yang dipanggil MQ-2, MQ-3, MQ- 135, dan lain-lain, atau sensor-sensor 

lain. Apabila sensor terdedah kepada gas tertentu, isyarat akan dihantar ke 

mikrokontroler Arduino, dan seterusnya ke komputer peribadi. Isyarat ini diproses 

dan ditentukur menggunakan bahasa pengaturcaraan, C untuk menentukan tahap 

kepekatan gas. Sensor-sensor ini diperlukan untuk pemantauan keselamatan dan alam 

sekitar dari gas yang dinyatakan di atas, seperti pemantauan pengangkutan butana dan 

kegunaan domestik. Data gas yang dipantau boleh dikongsi bersama laman web lain, 

atau di dalam storan awan, yang boleh bertindak sebagai tindak balas kepada nilai-

nilai kepekatan gas, dengan mengeluarkan bunyi atau menghidupkan lampu, atau 

tindak balas penggera yang lain. Bunyi penggera dan kipas boleh dikendalikan secara 

serentak untuk mengeluarkan gas yang berlebihan, dan seterusnya mengurangkan 

kepekatannya ke tahap yang dibenarkan. Mikrokontroler Arduino boleh dikendalikan 

tanpa memerlukan komputer selepas memuatkan program yang diperlukan. Operasi 

Arduino tanpa komputer membantu mengurangkan kos pemasangan sensor gas. 

Pengiriman data sensor boleh dilakukan dengan menggunakan program seperti 

Teamviewer jika mikrokontroler dipasang pada komputer. Selain itu, penyaluran data 

juga boleh dilakukan tanpa komputer dengan menggunakan ESP8266, yang boleh 
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berkomunikasi secara langsung secara atas talian. Penentukuran sensor boleh 

dilakukan dengan menggunakan pemasangan linear atau eksponen. Penggunaan 

pemasangan eksponen adalah kaedah terbaik dan tepat, disebabkan oleh bentuk 

lengkung semulajadi pengesan gas. 
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CHAPTER 1 

INTRODUCTION 
 

1.1   Overview 

 

This chapter represents an overview of the gas sensors and their applications. The structure of the 

thesis and its scope, motivation, and objective will also be presented. This chapter will also serve 

as an index for the content and organization of the present thesis. 

1.2   Introduction to Gas Sensors 

 

The field of gas sensing is a wide field that involves both experimental and programming efforts. 

It has broad applications that include medical, environmental, robotics, vehicle monitoring, 

Internet of things, mobile applications, etc. However, the basic principles start by using a 

sensitive material of the gas and recording its reaction as the monitored gas passes over this 

material. The sensitive material in the present project is SnO2 which is the most widely used 

material in gas sensing. This material is heated to become more sensitive and reacts with gases 

that pass over it. To be able to collect data to a computer, an Arduino microcomputer is used to 

transfer the analog data from the sensor to digital data in the computer. The computer registers 

the resistivity of the active material as a function of time intervals. To analyze the data, the 

resistivity should be calibrated to show the concentration of the gas at the surface of the active 

material. The calibration is usually performed for a specific range in which the relation is linear. 

In this work, we shall employ nonlinear functions for this purpose. The monitored gas data can 
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be shared with other Internet sites or the cloud that can act as a response to the values of gas 

concentration to give sounds or lights or other alarm responses. 

1.3   Problem Statement 

 

The problem that will be solved in this project is to advance the numerical calibration process of 

the present sensors so that a better fitting to the experimental results is obtained. Several gases 

will be examined in the present project with a better calibration to check the validity of our 

method. Normally a linear fitting for the concentration data is performed. However, we shall 

show that a better fitting can be obtained using another kind of functions that are more accurate 

and covers wider range of calibrated data. The Internet alarms are solicited to avoid gas 

concentration from passing certain limits. 

 1.4    Research Objective 

 

The present project aims to perform a better calibration function instead of a linear calibration 

method used previously for gas sensors. The computer or Wi-Fi is used to transform the signal 

via the Internet to other Internet sites or the cloud to the alarm of certain limit crossing of the gas 

concentration. 

1.5   Research Scope 

 

The present project aims to include important gas sensors to a better understanding of the 

mechanism of the sensing operation. The present work includes sensing H2, butane, and 
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humidity. Sensor temperatures will also be discussed since their values affect the values of gas 

sensors calibration. 

1.6   Research Motivation 

 

As we shall see in chapter two for the literature review that the first use of an Arduino 

microcontroller for gas sensing is in 2012. Although this study is new, its applications spread 

widely in gas sensing applications to include more than a hundred published researches in 

SCOPUS database. However, this study still needs more sophisticated mathematical and 

programming procedures as we shall see in the next chapters. 
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