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Abstract. The paper proposes a system to monitor the environment air quality 
using an Arduino microcontroller, to enhance the quality IOT Technology is used. 
The utilization of IoT technology improves the method of monitoring various 
factors of the environment issues. The MQ-02 gas sensor is used to detect the 
various gases which are harmful to humans. A Wi-Fi module connects the whole 
system to the internet and an LCD is employed for the visual Output. This 
Automated Air management system may be a breakthrough to contribute an 
answer to the most important threat. The air quality detector overcomes the 
problems of the highly polluted areas which may be a major issue. This technique 
has features for the user to monitor the quantity of pollution on their smart devices 
using the appliance. 
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1. Introduction 

Manual Scavenging is the most nauseating thing to try to do, for others, it’s the sole 

thanks to making a living.   Many manual scavengers die, asphyxiated by poisonous 

gases. A sewage system is a collection of underground pipes connected from every 

residential and commercial building to the treatment plant. from there the water is let 

into water bodies after treatment of sewage water. Due to improper care of more than 

thousand workers who works in manhole dies every year due to harmful gases like 

carbon monoxide, methane, hydrogen sulphide etc, [1] present inside the manhole. 

These gases need to keep up the track so that huge rise within the normal of effluents 

level should be known and corrective measures are often taken. On the contrary, the 

prevailing systems available aren't much portable and aren't affordable. Also, 

implementation is hard. The designed rover detects the presence of harmful gas in the 

monitoring system. The device consists of a processing section which takes input, 

processes and gives output [2]. This technique requires a base station with almost all 

the sensors. 

In this project, an embedded system is meant with an Arduino Microcontroller and 

various gas sensors for the aim of monitoring, detecting and altering that helps in 

eliminating the lives of endangered humans [3]. The system is economical to 

implement and well-defined. within the existing system, a variety of jobs related to gas 

detection and ensuring security systems. It's been implemented among and a few were 
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demonstrated in practice to detect the harmful gas but both approaches were effective 

gas sensing units have been implemented which is capable of detecting the harmful and 

toxic gases individually and display in the LCD. Harmful gases like carbon monoxide, 

Methane, Hydrogen Sulphide these gases are very toxic to the human, Heart Beat 

sensor this may be fixed on the worker's hand watch and the message is going to be 

sent to outside workers and Municipal Officers with the assistance of IoT [4]. 

 

2. Embedded System and IoT 

 

2.1. Embedded System 

 

An embedded system is designed to perform one or limited set of functions using a 

combination of software and hardware. It adds intelligence to operation. The 

characteristics of an embedded system are i)Should have small set of functions ii)Low 

power consumption since it uses battery iii)Limited memory &amp; Limited 

peripherals iv)Application predefined v)Not accessible directly vi)Highly reliable 

&amp; need to operate with time constraints The simplest model consists of a 

processor, sensors, actuators and memory [5].  

This solves any real time problems. Sensor senses the physical change and send it to 

the processor which is connected with the memory and actuators. The process of 

translating the code that is written by humans to the code understandable by machine is 

called the build process [6]. A hardware designer must take into account following 

features 1. Operation at higher clock speed 2. High computing performance 

[Pipelining, Prefetch cache and RISC Architecture 3. Fast context switching in 

Multitasking system. 4. Power efficient embedded system 5. Burst mode access 6. 

Automatic operation for hardware solution to shared data problem [7-10].  

 

2.2. IoT 

 

IOT(Internet Of Things) is a highly distributed network of smart devices embedded 

with electronic sensors and software each capable of dynamically generating, analyzing 

and communicating intelligence that can be used to increase experimental efficiency 

and power and make life more easier and comfortable is shown in Figure 1 [11]. 

 

 
Figure 1. Structure of IOT 
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IOT devices can collect various types of data through the onboard sensors or attached 

sensors such as Temperature, Humidity and Gas sensor.   
 

3. Existing System 
 

In existing systems which were mostly used in industrial areas to detect the leakage of 

harmful gas around them and alert the user, which is large, firm and complex in circuit 

design and cannot be used in homes, manhole, tunnels to analyse the atmosphere of 

that working areas [12]. 
 

4. Flow Diagram 

 
Figure 2. System Flow 

 

As shown in Figure 2, Initially the gas sensor detects no gas. When a supply of 5v is 

passed to the arduino via a supply board. The mq-02 gas sensor is turned on. The gas 

sensor detects the surrounding polluted air in ppm (parts per milli). The value sensed 

by the sensor are analog signals when passed to arduino converts into digital values and 

gets displayed in the 16*2 LCD. The Arduino checks some threshold limits set by the 

user to indicate the safety level of air around them [13]. When the value goes beyond a 

certain threshold limit which is set as the most toxic level at this stage the arduino 

triggers some remedial measures and also sends the user the location, level toxicity 

where the device is set up temperature and humidity via sms [14]. An application is 

also set up so that the user can get an update of the surroundings temperature, humidity 

and gas values from any location as the values get uploaded to a web server [15].   
 

5. Electronic Image File 

 

This proposed system contains two sections. There are Transmission and shelter gas 

valve control sections are shown in Figure 3 and Figure 4 respectively. The 

temperature and gas sensor is interfaced with a microcontroller so as to form the smart 

system. Where the sensors connected with the microcontroller senses the quality of gas 

in ppm, temperature and humidity values and updates the IoT webserver. When the gas 

sensor reaches the edge level then a signal is sent to the gas valve system via WSN. At 
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the time it suddenly closed the solenoid valve and on the DC fan. Additionally, thereto 

we are distributing the robot mechanism in the drainage zone. a standing also will be 

displayed on the 16*2 LCD. 

 
Figure 3. Aerial view of the robot Figure 4. Aerial view of the remedial 

 

6. Simulation   

 

We used proteus to develop the simulation circuit which is used for electronic device 

designing in 2D or 3D format using ISIS software in the proteus. The Figure 5 and 

Figure 6 represents the simulated output.  

 
Figure 5. Connection of hardware using Proteus 

 

In Figure 3, the initial values of the sensors are displayed in the LCD. 

 
Figure 6. Simulation output 
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In Figure 6, while changing the sensor values it sends the analog signal to the 

microcontroller which converts the analog signal to digital signal and displays the 

changed values in the LCD module. And at the same time relay operates the DC fan 

and solenoid valve simultaneously. 

 

7. Conclusion 

 

In this paper, we have come up with a potent solution to the various problems such as 

life threat due to poisonous gas   inhalation by manhole workers, presence of toxic 

gases in any location of industries, no proper pollution level monitoring and indication 

and other numerous problems due to air pollution. Here we have proposed an IOT 

based smart monitoring and fast intimation of presence of toxic gases using Arduino 

controller. The hardware is designed not only to display the information using LCD 

display but also to transmit the real time data to the web at a very high baud rate 

efficiently. The hardware working is tested with the different injected toxic gases and 

the result is found to be very precise, accurate and fast. 
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