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Abstract: 

The rapid development of economy and production activities are increased frequently, leading to decrease the quality of air. Many 

studies have showed that decreasing air quality not only bring serious damage, but also causes negative effect to human health. Till 

now wireless sensor networks(WSNs) is used to monitor gas in the air and this system is not that much cost-efficient. To overcome 

the above-mentioned problems, IoT and PIC Microcontroller is used. The system was designed using embedded C programming 

language and can be controlled and accessed remotely through an Internet of things platform. It takes information about the 

surrounding environment through sensors and upload it directly to the internet. Where it can be accessed anytime and anywhere with 

help of the internet. 
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I. INTRODUCTION 
 

Wireless Sensor Networks (WSNs) [3] are one of the promising 

future technologies which have been already widely applied in a 

variety of fields such as smart home [4], urban transportation [5], 

industrial control [6], military application [7] and mobile sensing 

environments [8]. They also refer to a group of spatially 

dispersed and deviated units for monitoring various conditions of 

the environment and recording them for later uses. They also 

organize the collected data at a centralized location in an 

effective manner. Factors such as transmission distance, data 

rate, security and battery life is cared most by the users. All kind 

of network has its own advantages, the energy problem is one of 

the critical factors for building wireless networks.     

Environmental problem has always a serious issue around the 

world. Air pollution is the one of the serious problem related to 

our daily life, more and more people start to take this problem 

seriously. Human intakes approximately 10,000 liter of air per 

day. The most common sources of indoor air pollution include 

chemical substances used in decoration, human activities, and 

contaminated ventilation system in closed spaces. In modern 

society, people usually stay in indoor spaces for a long time 

while working relaxing or living. The indoor air quality(IAQ), 

describes the air quality inside the buildings and structures, plays 

an important role in our health. Gases including carbon 

monoxide (CO), carbon dioxide (CO2),fine particulate matter 

(PM2.5), and volatile organic compounds, or other microbial 

contaminants such as mildew and bacteria effects IAQ.      

Diseases like skin irritation, asthma, bronchitis, respiratory 

diseases, and other health problems are caused by poor indoor 

air quality. Also, gases and particulates around us affect our 

health and safety directly and indirectly. To overcome the above 

problems good ventilation, instigate clean and fresh air inside, 

maintain moisture and keep air pollutants outside. Due to 

inconvenience in the distribution of wire and cost of measuring 

instruments, wired networks cannot solve this problem. The 

portability of air monitoring system is greatly increased by the 

improvement of sensor developing technology, since the gas 

sensors are small, have low power consumption and good 

performance. The portable particulate monitoring system highly 

improves the mobility compared with traditional once. Though, 

data is displayed only on this screen; users get knowledge about 

the reading from a distance. To detect different kind of gases 

different sensors and Wi-Fi module are integrated in a 

commercial development board [7]. This module can read 

multiple sensors at one time but consumes a large power 

consumption and space. So it is difficult to apply in real-life.      

In this paper we integrated several sensors to detect respective 

gases. We also use wireless circuits, which helps to move the 

large user interfaces from the hardware to remote users. This 

type of wireless communication provides flexibility, 

compatibility to develop, and hence future applications. In 

addition, the sharing of resource is a technique, which is adopted 

to further minimize the overall size of the system.  We introduce 

a system in which building occupants can get knowledge about 

the air composition inside the room in the buildings by using 

handheld devices like smart phones and tablets. This system 

proposed in this paper makes the user to take steps to control and 

activate the environmental factors in the room. 
 

II. SYSTEM DESCRIPTION 
 

The remote monitoring and controlling of air quality of the room 

inside a building can be designed by following hardware 

architectural design strategies with Internet of Things platform 

(IOT). In proposed system, we combined PIC microcontroller 

with a several gas (CO, CO2,LPG) sensors, Noise, Temperature 

and Humidity sensor. This designed system helps to monitor the 

air quality and provide immediate solutions like ventilation, 

noise reduction and cooling. It is capable of monitoring the 

industrial air temperature which is major problem in all the 

industries. It also takes information about the surrounding 

environment through sensors and upload it to the internet. 

 

A. PIC Microcontroller 

PIC microcontroller comes under the group of   specialized 

microcontroller chips. Microchip Technology in Chandler, 
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Arizona produced PIC microcontroller. The term PIC means 

Peripheral Interface Controller.PIC microcontroller (pic16f877a) 

is a 40 pin microcontroller, which is used in most embedded 

projects and applications. This microcontroller supports several 

communication protocol like serial protocol, parallel protocol 

and I2C protocol. It has five ports, PORT A to PORT E.PIC 

controller has three timers, two 8 bit timers and one 16 bit 

timers. 

 
Figure.1. PIC 16F877A module. 
PIC is developed by General Instrument Microcontroller in the 

year 1993.It is programmed in a way to perform different 

task.PIC 16F877A is known as the most renowned 

microcontroller in the industry. It is easy to program in it and it 

is very convenient to use. It has the advantage of write-erase 

method. Huge number of devices make use of this controller. It 

is also applied in digital electronic circuits. 
 

Pin Description 

Remote sensors, security and safety devices, home automation 

and industrial instruments make use of PIC16F877A. EEPROM 

is also featured to store some   information like transmitter 

codes, receiver frequencies and other data. 

 
Figure.2.Pin diagram of PIC16F877A. 

 

PIC16F877A has 5 Ports in total which are: 

 
PORT A: It contains 6 Pins starting from Pin # 2 to Pin # 7. 

These Pins are labeled from RA0 to RA5 where RA0 is the label 

of first Pin of Port A. 

PORT B: It contains 8 Pins starting from Pin # 33 to Pin # 40. 

These Pins are labeled from RB0 to RB7 where RB0 is the label 

of first Pin of Port B. 

 

PORT C: It contains 8 Pins. These pins are not aligned together. 

First four Pins of Port C are located at Pin # 15 – Pin # 18, while 

the last four is located at Pin # 23 – Pin # 26. 

 

PORT D: It has 8 Pins. These pins are also not aligned together. 

First four Pins of Port D is located at Pin# 19 – Pin # 22, while 

the last four is located at Pin # 27 – Pin # 30. 

 

PORT E: It has 3 Pins in total starting from Pin # 8 to Pin # 10. 

Port E Pins are labeled from RE0to RE2where RE0 is the label 

of first Pin of Port E. 

 

B. CO SENSOR 

MQ7 is a Carbon Monoxide (CO) sensor, which will sense the 

CO concentration in the air. The range of the sensor is 20-

20000ppm. It detects CO at low temperature by the method of 

cycle high and low temperature. The operating voltage of CO 

sensor is 3.3-5V. 

 

C. CO2 SENSOR 

MQ135 is a Carbon-dioxide (CO2) sensor. The most common 

method of modeling the data value of the sensor is to expose the 

sensor in the gas with known concentration. After reading the 

values, it is transmitted to the controller. 

 

D. TEMPERATURE SENSOR  

The LM35 is a temperature sensor with its output proportional to 

the temperature in (in 
0
 C). Temperature can be more accurately 

measured with the help of this sensor than with a thermostat. 

This type of sensor possessesa low self heating and it does not 

cause more than 0.1 
0
 C of temperature rise in air. The values 

from this sensor is given to the controller. If the value exceeds 

the standard value, ventilation is provided.  

 

III. SYSTEM IMPLEMENTATION 
 

In proposed design, we combined PIC controller (PIC16F877A) 

with some gas sensors like CO sensor, CO2 sensor, LPG sensor 

and temperature, humidity, and noise sensor as shown in Fig. 3. 

 
Figure.3. Block diagram of Industrial Air Quality 

Monitoring System. 
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Figure. 4.Flowchart of the operational process. 

 
After collecting the respective information from the room 

environment through these sensors, the next step is to transmit 

the collected data from the sensors to the controller. If the sensor 

values exceed the respective threshold value, next the controller 

sends signal to the ventilation, air-cooling and noise reduction 

units. And it provides immediate solutions like ventilation, 

cooling and noise reduction. This system store the collected data 

in the web page through IOT, also we can retrieve the stored 

data, whenever we needed. The overall operating process of the 

system is shown in Fig 4. 

 

A.  Developed Hardware 

The sensing units and respective activation units are interfaced 

with the PIC microcontroller. Since the structure is small, it is 

easy to find a place for it. The structure of the prototype is 

shown in the Fig. 5. 

 

 
Figure.5.Prototype of Industrial Air Quality monitoring 

System. 

B. Developed Software 

The designed software interface is shown in the Fig.5. The data 

in the industrial air quality monitoring system was also shown by 

UBIDOTS. Data values are read by the respective sensors are 

stored on it. We can retrieve these stored values whenever 

needed from this app. 

 

 
Figure. 6. Sensor values of LM35 and MQ7. 

 

 
Figure.7.Sensor values of MQ135 and MQ2. 

 

IV.   RESULT 
 

The experiment results in the monitoring of industrial 

environment. The variation of the sensor values is shown 
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experimentally. The working of the system is demonstrated and 

the gas concentrations are sensed by respective sensing units. 

The activation of the respective units such as ventilation is based 

on the sensor values. The change in sensor values is shown in 

the UBIDOTS app, which are given in Fig. 6 and Fig. 7. 

 

V.  CONCLUSION 
 

The main purpose of constructing the proposed system is to 

provide a simple and secure way for building occupants to 

protect them from being endangered by the invisible menaces. 

The proposed system comprises five sensors that could detect 

different kinds of gases, besides   that let users manipulate 

ventilators remotely, which is much more convenient. 

Additionally, by using the developed user interface and app, 

people could check up on the current status at anytime and 

anywhere. 
 

VI. FUTURE WORK 
 

The ongoing and future work is concentrated on   improvement 

sensors, which are used to improve the sensitivity and 

transmitting speed. IOT module should be developed with 

android app efficiently, which contains the sensor values in it. 

IOT is emerging market field in the future. Additional features 

such as filtering the harmful air inside the industrial environment 

and leaving it to the outer environment. These data should be 

uploaded on the internet. 
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