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Abstract— This paper is based on real time monitoring of 

cyber physical systems that includes environmental 

conditions like air and sound pollution. Efficient systems 

using IOT is designed to completely handle the social issue. 

Since pollution has become growing issue these days, 

monitoring of air quality must be done to avoid various 

diseases and inconvenience. Iot is used for reducing the cost 

of hardware by half than before. Iot reduces human effort 

and make it easy for transmitting the information. It will 

help in the detecting the threshold level of pollution to take 

necessary actions by authority. 
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I. INTRODUCTION 

Cyber physical systems are monitored by algorithms which 

is computer based and integrated with the internet and its 

users. The functionalities of physical systems has been 

extended with the help of communication capabilities in the 

embedded electronics. 

Air pollution is introduction of hazardous gases, 

biological molecules into surrounding of earth. Sound 

pollution is increasing the sound level resulting into 

excessive noise that causes harmful to activity of animal of 

human life.so monitoring of air and sound pollution should 

be done in order to check the air quality n sound level that is 

not tolerable by human being. 

IOT is internetworking of physical devices, 

electronics systems, sensors, actuators. It collects and 

exchange data by enabling these objects. The technology 

becomes instance of general class for cyber physical 

systems with sensors. This project will help in detecting the 

level of pollution and providing optimal solution. 

II. LITERATURE REVIEW 

In 1990, the very first IoT device was created by John 

Romkey. It was a toaster which could be turned on and off 

with the help of internet. It was published in October '89 

INTEROP conference. In 1999, Kevin Ashton, executive 

director of the Auto-ID Centre, coined the term 'the Internet 

of Things'. Later in the year 2013 the Global Standards 

Initiative on Internet of Things (IoT-GSI) defined the IoT as 

"the infrastructure of the information society." (1) Since 

then, innumerous projects have been developed based on 

IoT. 

Central Pollution Control Board is implementing a 

nation-wide programme of air quality monitoring known as 

National Air Quality Monitoring Programme (NAMP). The 

network consists of three hundred and forty two (342) 

operating stations in almost one hundred and twenty seven 

(127) cities/towns in twenty six (26) states and four (4) 

Union Territories of the country. According to Govt. of 

India, The noise levels in any area / zone should not exceed 

the specified standards for pollution. The respective 

authority in the area has the task of enforcement of these 

standards to avoid pollution. 

According to the reference, (6), sound pollution is 

cause of concern in urban areas affecting daily life, health, 

productivity of work and behavior. The methodology 

proposed is use of cell phones to detect sound pollution so 

that citizens would be able to measure their exposure to 

sound pollution. It is done by using the phone as a sound 

sensor. 

According to the reference,(7), there are 6 main 

pollutants in air named carbon monoxide (CO), sulfur 

dioxide (SO2), lead (Pb), ozone (O3), oxides of nitrogen , 

and suspended particulate matter (SPM).It concludes that in 

general the total effect of increased transportation, 

population and their food consumption, increase in 

automobiles and industrial growth is air pollution. 

In this reference, (8) the embedded system based 

on the Programmable System-on-chip, also called as 

temperature and humidity data logger, is used. It has a 

feature of easy configuration along with low power 

consumption and smaller size. The values obtained are 

saved in EEPROM. The current measured values, records in 

the memory, real time clock is displayed on the LCD.  

III. HARDWARE SPECIFICATION 

The ESP8266 is inexpensive, high quality, power efficient 

Wi-Fi module having more storage capacity than another 

module with powerful onboard processing. It is system on 

chip (SOC) which can be connected to any microcontroller 

with the help of integrated TCP/IP system protocol. 

Machine to the server can be connected by level shifter. 

AT commands along with pre-programmed 

ESP8266 is used for testing and setup with the Arduino 

board so that it will get the Wi-Fi ability. AT commands can 

be send from computer to serial adapter via USB.GPIO pins 

are used for connecting it to the sensors and also application 

specific devices. TCP/IP protocol is used so that consistent 

input can send it on the cloud. SPI protocol and level shifter 

is used for connecting Wi-Fi module to the controller. 

ESP8266 is designed such that minimal PCB area 

is used and requires minimal external circuitry. It is cost 

effective, power efficient and very easy for interfacing. 

The microcontroller ATmega 328 is 28 pin dual 

inline package digital input/output pins. It has six channels 

ADC, SPI serial port, programmable USART, Timers. 

ATmega-328 is 8-bit microcontroller having low power 

consumption and low cost. Its programming is easier as 

compared to PIC microcontroller and space availability is 

more. Microcontroller ATmega328 is Arduino Uno based 

which can be used in the range of 6 to 20 volts. If operated 

less than 7 board can get unstable, If more than 12 

overheating may damage the board. Preferable range is 

between 7 to 12 volts. 

Gas sensor (MQ-135) is used in the circuitry for 

detecting gases in the environment. The gas detectors are 

used to detect the toxic gases which are harmful to 

environment. By using gas sensor (MQ-135) we detect the 

level of gases in environment such as CO2 (Carbon 
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dioxide), Carbon monoxide, NO2 (Nitrogen dioxide) etc. 

Gas sensor (MQ-135) has simple drive circuitry, cost 

effective and long life. 

Temperature and Humidity sensor (DHT11) is used 

to detect the surrounding air temperature and humidity. The 

sensor (DHT11) is has to be calibrated in the laboratory to 

get accurate output. By connecting Temperature and 

Humidity sensor with calibrated digital signal then it gives 

high reliability and stability. The sensor (DHT11) is 

connects with 8-bit microcontroller to get best quality, 

offering fast response, cost-effectiveness. 

Dust sensor (DSM501A) is used in our circuit to 

detect the dust quality in the air. The dust sensor is used for 

air purification and air quality monitoring. Dust sensor 

(DSM501A) is having low cost. The air particles of 

diameter greater than one micron are detected with higher 

sensitivity. Dust sensor (DSM501A) is light weight and has 

a single power supply. 

IV. SYSTEM DESIGN 

In this proposed project, various sensors are used to detect 

the pollution of air and noise. Firstly, we interface gas, dust 

and temperature sensor with ATmega 328 microcontroller.  

Wi-fi module is used for IoT interfacing of the circuit. When 

the device starts, the sensor will detect the various 

hazardous components in the environment. It will interpret 

the percentage of pollution. This data is given to 

ThingSpeak. ThingSpeak will then display it using graphs 

on the website. This data is preserved on website only and it 

shows it according to date and time.  Authority will access 

data from the website.  So they can take necessary actions to 

reduce its effect. 

V. COMPLEXITIES INVOLVED 

According to Dell, the Internet of Things (IoT) is an 

ecosystem where sensors, devices, and equipment are 

connected to a network and can transmit and receive data for 

tracking, analysis, and action. 

As reported by Suny Cortland, (2) the main challenges faced 

in IoT are as follows: 

1) Breach of privacy 

2) Over reliance on technology It states that the data put 

on the internet is always going to be there only. Even if 

the necessary measures are taken, there's always a 

chance of the system getting hacked. It also states that 

the over reliance on any technology is not good since no 

system is fully robust and fault free.  

The complexities involved in measuring various parameters: 

1) Air and sound pollution along with temperature and 

humidity is different in industrial areas than in 

residential areas and hence the sensors might have to be 

changed. 

2) The environmental conditions such as heavy rains or 

high atmospheric pressures and temperatures may affect 

the proper working of sensors. 

3) Usually, less amounts of atmospheric conditions such as 

rains, wind, pressure does not have any significant 

impact on wireless internet connections. Large storms, 

however, can be cause for concern. 

4) According to the reference 

5) The main hurdle in runtime monitoring is dealing with 

the costs in terms of resource utilization. 

VI. FUTURE SCOPE 

Data on the ThingSpeak can be made easy to access with the 

help of android application. Authority will have their own Id 

and Password to login. We can use more number of sensors 

to make it more efficient and   reliable. 
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