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ABSTRACT

The main source of atmosphere pollution happens due to
vehicles. The high inflow of vehicles in urban areas causing
more air pollution and decreasing air quality that leads to
severe health diseases. The main objective of the paper is to
introduce vehicular pollution monitoring system using
Internet of Things (loT) which can smoothly monitor
vehicles violating the emission standard. The proposed
systems also assure the existence of wireless sensors for
vehicle pollution system that specialize in a straight forward
accessibility of real time data through internet using loT. The
measured data is also shared to vehicle owner, traffic
department. This system is a low cost and provides good
results in controlling the air pollution especially in the urban
areas.

Keywords: Internet of Things, Radio
Identification, GSM Technology, Gas sensors.
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1. INTRODUCTION

The main source of pollution in cities is due to vehicles. The
increase use of vehicles in cities results in vital increase in the
emission load of various toxins into air[1]. As a result, increase
in environmental problems which will affect the human health
in urban places. Air pollutants from taxies, cars and buses result
in the damage of ground level ozone and other respiratory
problem like asthma attacks. Transportation is main source for
generating carbon monoxide that contributes 72% of total
pollution in the metropolitan cities like Calcutta, Mumbai,
Bangalore, and Delhi.

At present, the Indian pollution control board has made the
fitness certificate as compulsory for public and commercial
vehicles once in a year to control the pollution. Pollution Under
Control (PUC) certificate for every six months is mandatory for
all group vehicles from the date of registration.

10T is become helpful in cities for monitoring air pollution from
vehicles and also data related to the amount of pollution on
different roads of a city can be gathered and analyzed. Recent
approaches in sensing technology, especially in the area of
Wireless Sensor Networks (WSNs), it now empowers
environmental monitoring in real time at special and temporal
scales [2].
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This paper specially designed to operate the system using
sensor network and gather the information about pollutant
levels discharged by the vehicles. 10T is a new technology
which draws the consideration for both academia and industry.
[18] IoT is realized as a network of things, each of which can be
label using unique ID and convey based on standard
communication protocols. 10T accord objects to communicate
with one other, to approach information on the web, to store and
collect data, and to collaborate with users, thereby creating
smart, ubiquitous and perpetually connected environment. To
achieve such intelligence within the environments, big
technological innovations methods and developments are
needed. The researchers sense that it will be potential to detect a
newly built shape to 10T, collect with the crack of pervasive
devices in the future. The view of 10T is that of everyday life
such as vehicles, roadways in public transport systems, wireless
pill-shaped cameras in the system of digestive tracks for
healthcare applications, air conditioner, or other household
things can be attached with sensors, used to track data regarding
these things. 10T has a unique addressable things and their
virtual illustration on an internet like structure. Such things can
add to data about them, or can send real-time sensor
information about their state or other properties combined with
the things. The unique address things are connected to the web,
and the data can send using the protocol that communicates
computers to the internet. Since the things can sense the
environment and communicate and may generally enable
automatic reply to challenging scheme without human
interference[17]. The more numbers of objects meanwhile
produce information from the environment in an automatic way
and enable common and ubiquitous computing.

This paper proposed an embedded system using wireless
sensor network that provides a framework for collecting the
sensor data at anyplace using loT [3]. Wireless sensor along
with active RFID is used in the proposed wireless sensor
system to monitor the vehicular pollution based on IoT.

The paper is organized into five sections. The design and
development of the proposed monitoring system is explained
in section 1.
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2. EXISTING SYSTEM

With the increasing number of automobiles, especially in
some metropolis, such as Bombay, Bangalore, Delhi it is
very impending to resolve the problem of air pollution
resulting from automobile exhaust gas [4]. In present
situation, air pollution has reached levels judged as
hazardous to human health. To fight this problem, the motor
emissions standards have been established and promoted in
many developed countries for many years.

Furthermore, researchers have also developed some
improved measures in vehicle engines or the quality of
gasoline. However, these methods seem not to solve
radically the emissions pollution problems [5]. The motor
emissions standard is very difficult to carry out in real- life.

Although government forces all cars for testing or examining
periodically as the local standard, the actual vehicle on-road
emissions are usually much higher than those are, which are
measured during the emission inspections.

3. PROPOSED SYSTEM

(a) Data collection.

The Data Collection module is placed in car. The sensor is
placed near the vehicle exhaust. This sensor gives emission
values in analog signal in form of volts, which can be
digitized using an inbuilt ADC in a microcontroller. These
data along with some additional information such as time and
vehicle id can be transmitted. A RF transmitter module helps
in transmitting to the central node.

LCD DISPLAY
POWER g
sty | : RF
; " TRANSMITER
3
E
€0 :
SENSOR || i
§
R
DATA |, D
BASE 2

Fig 1. Block diagram of Data collection system (in car).
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(b) Data transmission.

The nodes is installed on pole in city center. This node
consists of RF receiver, a microcontroller and GSM module.
We can deploy these nodes on many poles in city. Whenever
the vehicle moves in range of the RF of node, it receives the
transmitted information from the vehicle. We can display the
received information on the LCD display at node.
Meanwhile the information can be transmitted to the storage
system using GSM.
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Fig -2: Block diagram of node (at pole)

(c) Notification system

This system receives the emission values from the node,
stores in its database. It compares the emission values with
the local emission standard. If the received vehicle emission
exceeds the allowed figure, then it will send an alert message
to the car owner to repair their cars as soon as possible.
Meanwhile, the authorities also can check the car’s detail
emissions information on a web page.



Anusha K L et al., International Journal of Computing, Communications and Networking, 7(2) April - June 2018, 174-177
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Fig.2.Flow chart for proposed system

4. EXPERIMENTS AND RESULTS

The concentration of gases is directly proportional to output
voltage of sensors. The sensor gives an analog voltage varying
from OV to 5V depending upon concentration of gases. This
analog voltage is given to the Analog to Digital converter to get
in digital values denoted by V1. After getting V1, the system
will proceed with CO and HC concentration calculation. The
value of CO concentration is obtained by calculating the value
of the sensor resistance (Rs). The value of Rs is obtained from
the following equation:

s=(5— 1)/ l-m-mmmmmmmm- (1)

From the log-log graph shown in fig -5, the relationship
between Rs and CO concentrations in ppm is obtained.
Equation 2 shows the relationship between Rs and the CO
concentration value. When x-axis equals zero, the
intersection value between the graph linear line and the y-
axis equals 100. Alpha (o) is the graph slope value.

=100 x ( s) /a in ppm----------- 2

By taking two points (first point at 100 ppm and second
point at 1000 ppm) from the linear line graph, the slope can
be calculated as

= (100-1000)/ (1-0.1)
=1

(4)

With the slope value equals -1, equation 2 can be
simplified into
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()
This equation (5) used to find the CO level in ppm.

Similarly, for MQ-5 sensor, the curve shown in fig -6,

meets the Y axis at Rs/R0 =5, and slope of the curve can be

founded by eq. (3) which gives = -0.3927. The concentration
of HC in ppm is given by

S VIQ Y- — )

Conversion of ppm to percentage (%)
C (%) = C (ppm) / 10000

— AT - -
— - SEETS = +
[Z= T I
- e =
31,- = $ 3= 3 +
E == I
{ —— o im HEH 1
- HE :"-‘ |
a1 fF . Esd oy
S, ) L
—= Mo T
—=— air |
Pt | li: ~aal
© a0 a0 sanoo)

Fig.4.: Graph Sensor resistance ratio (Rs/Ro) versus CO
Concentration

CONCLUSION

This system is cost effective solution for vehicle emission
problem. The sensors are used to collect pollutants from vehicle
A RF tag is used to collect information regarding emission and
then this information transferred to RF receiver which is
situated at the signal from where it sends information to server
and then the values of emission compared and message sends to
vehicle owner. The owner of vehicle has to repair the vehicle
within next three message else fine to be paid will be sent in
next message and vehicle number will send to respected Control
Transportation Authority. The developed system provides better
accuracy with low cost.
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