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ABSTRACT: Electronic Nose gas (E-NOSE) sensor is a device used to detect various chemical gases/vapors present 

in Environment. Each sensor has its own kind of response from sensory arrays.This  proposed  system can detect the 

hazardous gas present in the mixture of various gases , namely Hydrogen sulfide (H 2 S), Ammonia (NH 3), 

Methane (CH 4), Carbon Dioxide (CO 2), Nitrogen Oxide (NO x), and Carbon Monoxide (CO). A very limited time 

exposure to any of these components with human beings may endanger their lives. It consists of various gas sensors, 

pic microcontroller, a serial port driver and a Serial port. The gas sensor section is used to detect the hazardous 

gases. Then it is processed with microcontroller and transferred to UART port. The system UART send data 

information to MATLAB environment. In the Matlab environment an adaptive Classification is done using Deep 

Neural network to determine the danger level of the gases. Further the information is displayed into the interactive 

Matlab  window. Using this system, we can determine numerous gases with less complexity. 
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I.INTRODUCTION 

Many types of gases—such as chlorine, phosgene, sulfur dioxide, hydrogen sulfide, nitrogen dioxide, and ammonia—

may suddenly be released during industrial accidents and may severely irritate the lungs. Gases have also been used 

as chemical warfare agents. Gases such as chlorine and ammonia easily dissolve and immediately irritate the mouth, 

nose, and throat. The more peripheral parts of the lungs are affected only when the gas is inhaled deeply. A common 

household exposure occurs when a person mixes household ammonia with cleansers containing bleach. The irritant gas 

chloramine is released. Some gases—for instance, nitrogen dioxide—do not dissolve easily. Therefore, they do not 

produce early warning signs of exposure, such as irritation of the nose and eyes, and they are more likely to be inhaled 

deeply into the lungs. Such gases can cause inflammation of the small airways (bronchiolitis) or lead to fluid 

accumulation in the lungs (pulmonary edema).Silo filler’s disease (which mostly affects farmers) results from inhaling 

fumes that contain nitrogen dioxide given off by moist silage, such as fresh corn or grains. Fluid may develop in the 

lungs as late as 12 hours after exposure. The condition may temporarily resolve and then recur 10 to 14 days later, even 

without further contact with the gas. A recurrence tends to affect the small airways (bronchioles).Inhalation of some 

gases and chemicals may also trigger an allergic response that leads to inflammation and, in some cases, scarring in and 

around the tiny air sacs (alveoli) and bronchioles of the lung. This condition is called hypersensitivity pneumonitis. 

Radioactive gases, which may be released in a nuclear reactor accident, may cause lung and other cancers many years 

after the exposure. 

        Our system can detect the hazardous gases and display the concentration of the detected gases. Using this system 

we can detect all types of gases especially methane, carbon-monoxide, cobalt, etc., and their graphs are displayed .The 

main aim of this project is to find the dangerous zone where many stationary detectors are unpractical or too expensive. 

For this purpose, the Arduino microcontroller is used as it is a popular, effective, low-cost device. The gas sensors used 

here can detect the compressed gases and we have used matlab for displaying the graph in the monitor. The rest of the 

paper describes about our system and its implementation and uses in various fields. 
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II.LITERATURE SURVEY 

“Energy-Aware Gas Sensing Using Wireless Sensor Networks” 

Authors :Andrey Somov,  Lucia Calliari,  Alexey Suchkov published in Springer,2012 
             In 2012, Somov et al reported “Energy-Aware Gas Sensing Using Wireless Sensor Networks” focusing on a 

sensor node, a relay node, a wireless actuator and a network coordinator. The network coordinator is the main unit of the 

WSN. It supports the network operation by wireless communication based on the IEEE 802.15.4 standard and the 

ZigBee specifications. The network coordinator is also responsible for alerting a network operator or an emergency 

service using the Ethernet network or sending a SMS using a GSM/GPRS modem. In fact, upon receiving the alert 

message from the sensor node, the network coordinator can perform the first counter action by deactivating the source 

of gas emission via the wireless actuator. 

 

“Design and Development of a Flexible Reliable Smart Gas Detection  System” 

Authors: Dipanjan Bhattacharjee ,Purva Bhatnagar , 

Sushabhan Choudhury published in International Journal of Computer Applications (0975 – 8887) Volume 31– 

No.9, October 2011 
           In 2011, Bhattacharjee  designed a system entitled “Design and Development of a Flexible Reliable Smart Gas 

Detection System”. The system composed of three modules; the base station, wireless sensor array and an intelligent 

wireless alarm unit, which offers high reliability, flexibility and uninterrupted sensing. These are achieved by 

incorporating various intelligent protocols like auto sensor calibration, sensor handover, wireless threshold fixation and 

intelligent alarm mechanism. The sensor node consists of three gas sensors, one temperature sensor and one pyro-

electric infrared sensor (PIR) which enhances the sensing intelligence. The sensed data are digitized and processed by 

the peripheral interface controller (PIC) 16f877A based centralized embedded 8 platform and wireless communication is 

achieved with a pair of 433 and 315 MHz amplitude shift keying (ASK) wireless module. The encoding and decoding of 

sensed data offer a high secured gas detection system.  

“Pattern recognition for selective odour detection with gas sensor arrays” 

Authors: Eungyeong Kim 1, Seok Lee 1, Jae Hun Kim 1, Chulki Kim 1, Young Tae    Byun 1, Hyung Seok Kim 2 

and Taikjin Lee 1,   

 This paper presents a new pattern recognition approach for enhancing the selectivity of gas sensor arrays for 

clustering intelligent odor detection. The aim of this approach was to accurately classify an odor using pattern 

recognition in order to enhance the selectivity of gas sensor arrays. This was achieved using an odor monitoring system 

with a newly developed neural-genetic classification algorithm (NGCA). The system shows the enhancement in the 

sensitivity of the detected gas. Experiments showed that the proposed NGCA delivered better performance than the 

previous genetic algorithm (GA) and artificial neural networks (ANN) methods. They  also used PCA for data 

visualization. This system helps in enhancing the reproducibility, reliability, and selectivity of odor sensor output, so it 

is expected to be applicable to diverse environmental problems including air pollution, and monitor the air quality of 

clean-air required buildings such as a kindergartens and hospitals.  

III.PROPOSED FRAMEWORK 

In this proposed framework, we have used MQ4 gas sensor, which can detect the compressed gases present in the 

atmosphere.The output volts detected is sent to the pic microcontroller16f877A.They are reliable and malfunctioning 

of PIC percentage is very less. And performance of the PIC is very fast because of using RISC architecture.Power 

conception is also very less when compared to other micro controllers.Then the detected values are sent to MAX232 

port for serial communication..It converts signals from a TIA-232 (RS-232) serial port to signals suitable for use in 

TTL-compatible digital logic circuits.Finally, all the values are classified into hazardous or not by means of Deep 

Neural Networks in MATLAB.The graphs of various gases are displayed using MATLAB an their corresponding 

concentrations are also displayed.Fig 1 represents the overall block diagram of our proposed work. 
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Fig1:-block diagram for gas detection system 

 

             Fig 2 represents the dataflow diagram for gas detection system.Here, the gas values are sent to the gas sensor 

which then sends the values to microcontroller for comparing the values with the values already detected by the 

system.From the microcontroller, the values are sent to the system via MAX232 serial port.Finally, the gases are 

classified in MATLAB using Deep Neural Networks and the results are displayed. 

 
 

Fig 2:dataflow diagram for gas detection system 

IV.IMPLEMENTATION AND TECHNOLOGIES USED 

HARDWARE AND SOFTWARE SPECIFICATION  

 HARDWARE REQUIREMENTS 

� Hard Disk  : 40GB and Above 

� RAM  : 512MB and Above 

� Processor  : Pentium III and Above 

� Adruino UNO 
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� Gas sensor(MQ4) 

 

HARDWARE DESCRIPTION 

o ARDUINO UNO                   

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital input/output 

pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, 

a power jack, an ICSP header, and a reset button. It contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get started. 

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. Instead, it 

features the Atmega8U2 programmed as a USB-to-serial converter. "Uno" means one in Italian and is named to 

mark the upcoming release of Arduino 1.0. The Uno and version 1.0 will be the reference versions of Arduno, 

moving forward. The Uno is the latest in a series of USB Arduino boards, and the reference model for the 

Arduino platform. 

TECHNICAL SPECIFICATION: 

Microcontroller ATmega328 

             Operating Voltage      5V  

             Input Voltage (recommended)     7-12V  

             Input Voltage (limits)        6-20V  

             Digital I/O Pins       14 (of which 6 provide PWM output)  

             Analog Input Pins    6  

             DC Current per I/O Pin      40 mA  

             DC Current for 3.3V Pin   50 mA  

             Flash Memory     32 KB of which 0.5 KB used by bootloader  

             SRAM       2 KB  

             EEPROM    1 KB     

             Clock Speed   16 MHz 

o MQ4-Sensor 

Sensitive material of MQ-4 gas sensor is SnO2, which with lower conductivity in clean air. When the target 

combustible gas exist, The sensor’s conductivity is more higher along with the gas concentration rising. Please 

use simple electro circuit, Convert change of conductivity to correspond output signal of gas concentration. 

MQ-4 gas sensor has high sensitivity to Methane, also to Propane and Butane. The sensor could be used to 

detect different combustible gas, especially Methane, it is with low cost and suitable for different applications. 

o PIC microcontroller PIC16f877a 

      The PIC microcontroller PIC16f877a is one of the most renowned microcontrollers in the industry. This 

controller is very convenient to use, the coding or programming of this controller is also easier. One of the main 

advantages is that it can be write-erase as many times as possible because it use FLASH memory technology. It has 

a total number of 40 pins and there are 33 pins for input and output. PIC16F877A is used in many pic 

microcontroller projects. PIC16F877A also have many application in digital electronics circuit. 

 

SOFTWARE REQUIREMENTS  

� MATLAB 2013a 

� KEIL uV,Flash magic,Proteus 

� Language:Embedded c 

 MATLAB 

     MATLAB is a high-performance language for technical computing. It integrates computation, visualization, and 

programming in an easy-to-use environment where problems and solutions are expressed in familiar mathematical 
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notation. Typical uses include. MATLAB is an interactive system whose basic data element is an array that does not 

require dimensioning. This allows you to solve many technical computing problems, especially those with matrix and 

vector formulations, in a fraction of the time it would take to write a program in a scalar non interactive language such 

as C or Fortran. The name MATLAB stands for matrix laboratory. MATLAB was originally written to provide easy 

access to matrix software developed by the LINPACK and EISPACK projects, which together represent the state-of-

the-art in software for matrix computation. 

PROTEUS 

The Proteus is an electronic circuit design software which includes a schematic capture, simulation and PCB ( Printed 

Circuit Board) Layout modules. But generally now a days Eagle CAD is highly preferred over Proteus for PCB 

designing because of its flexibility.Even though if u are not using for PCB designing u can view the PCB layout of the 

component individually while selecting the component it helps during the soldering of components in PCB.Proteus is 

ahead in simulating the circuits containing the micro controllers where we can simulate the circuit by uploading the hex 

code to the Micro-controller where as Multism can’t do this.It's circuit simulation as well as PCB design software.u can 

design a circuit using components provided and simulation to see results .as well as you can design the PCB of the same 

and mark tracks . 

 FLASH MAGIC 

Flash Magic is a PC tool for programming flash based microcontrollers from NXP using a serial or Ethernet protocol 

while in the target hardware.Flash Magic is an application developed by Embedded Systems Academy to allow you to 

easily access the features of a microcontroller device. With this program you can erase individual blocks or the entire 

Flash memory of the microcontroller.  

 KEIL MICROVISION 

Keil MicroVision is a free software which solves many of the pain points for an embedded program developer. 

This software is an integrated development environment (IDE), which integrated a text editor to write programs, 

a compiler and it will convert your source code to hex files too. 

EMBEDDED C 

Embedded C is a set of language extensions for the C programming language by the C Standards Committee to address 

commonality issues that exist between C extensions for different embedded systems. Historically, embedded C 

programming requires nonstandard extensions to the C language in order to support exotic features such as fixed-point 

arithmetic, multiple distinct memory banks, and basic I/O operations 

               Fig 3 displays the working model of the proposed gas detection system. 

 

Fig 3:working model for gas detection system 
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V. CONCLUSION 

The E-Nose system for gas detection system is implemented using gas sensors, a pic microcontroller and 

MATLAB.Gases are classified using Deep Neural Network. The readings are comaperd with previously detected values 

stored in the datasheet.The reference data is gathered and neural network has been trained. For Neural Network training, 

three hiden layers are used and the training data set for evaluating performance are displayed.The final graph  displays 

concentrations of various hazardous gases.In future, this system can be further developed to detect the gases and their 

levels in various working conditions in industries other than mining and manhole. 
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