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Abstract  In last few years, there has been a significant 

increase in the number of vehicles & this number is 

increasing day by day. So, the pollution  caused by these 

vehicles is also increasing. New vehicles adopt new 

technologies for limiting the emission & increasing the engine 

efficiency. Inspite of this, many vehicles emit excess quantity 

of gases than allowed causing serious pollution problems. 

These emissions, if monitored & then controlled, may solve 

most of the air pollution problems, creating the environment 

& air healthy to live. In this paper, we propose a system that 

would monitor the emission of each indivisual vehicle & 

constantly notify the emission data to the respective 

controlling board or authority as well as the user. This is 

done by setting up wi-fi based servers on each traffic signals 

& a sensor based module on each vehicle. 
 

Keywords  Internet of Things; Wireless Communication; 

Vehicle Emission Monitoring. 

 

I. INTRODUCTION 
 

Day by day, many environmental issues are increasing 

rapidly. These issues may be caused due to the number of 

things. Pollution is one of the major issue. The air 

pollution caused by the vehicles, particularly at ground 

level has triggered the growth of many respiratory 

diseases. This also increases the risk of cancer. One of the 

most important causes of air pollution is the emission of 

gases from vehicles which sums up to 70% of total air 

pollution. Two of the most harmful gases emitted by 

vehicles. Nitrogen Oxide (NOx) & Carbon Monoxide 

(CO) affect the environment on a large scale. More than 

50% of the total Carbon Monoxide in the environment is 

emitted by vehicles. Human health is severely affected by 

these gases. 

In order to control the air pollution, monitoring of the 

emission from the vehicles is necessary. Further, the 

vehicles emitting in excess may be identified & treated to 

bring their emission within limits. Here, the concept of 

Internet of Things (IoT) can be used. Internet of Thing 

(IoT) is the internetworking of different devices embedded 

with electronics hardware & network connectivity for 

exchange of data. IoT offers an advanced connectivity, 

which helps us in developing smart applications. 

We use the Wi-Fi module in this project. Basically, it is 

used for transmitting & receiving the emission data. This 

uses the two Wi-Fi module that is in vehicle module & in 

traffic signal. The Wi-Fi module is placed at each traffic 

signal. 

The other details of hardware & architectural design of 

the project is given below : 

 

II. HARDWARE SYSTEM 
 

A. A. Atmega 8: 
This section forms the control unit  of whole project. All 

the sensors & output devices present in the in-vehicle 

module are interfaced to this controller. It acts as a central 

controller and communicates with them. The AVR based 

Atmega8 controller takes inputs from the sensors, 

processes the inputs and is used to manipulate & compare 

the emission data with emission standards stored in 

controller. It then forwards this information to the server. 
 

B. Relay: 

 
Fig. 1. Relay Circuit 

 

Relay is an electromechanical switch or device used to 

control the circuit to make or break the connection 

between several circuit. Relay switches one or more pole 

each of contact can be throw by emerging the coil. The 

magnetic flux is created by the coil when the current 

flowing through the coil. This results in the attraction & 

changing in the switch contacts. The coil conduction is 

depends on the current flowing through the coil. So relays 

have two switch positions. The connection of relay switch 

are usually named as COM(POLE), NC & NO: 

COM(POLE): 
Common, NC & NO always connect to this, it is the 

moving part of the switch. 

NO: 
Normally open operation takes place in which COM is 

connected to this when the relay coil is energized & vice 

versa. 

NC: 
Normally closed operation takes place in which COM is 

connected to this when the relay coil is not energized. 
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The above diagram shows single pole double throw 

switch. The five pin relay includes the two pins V1 & V2 

are two ends of the coil that are present inside the relay. 

The current is passing through the small rod which is 

wounded on the coil gets magnetized. When current is 

passed through the coil V1 & V2, the COM pin is 

connected to NO pin of the relay otherwise always 

connected to NC pin. 

The relay gives the output of 12V & the controller gives 

5V output hence it cannot drive the 12V output. To drive 

this output the relay along with its drive circuitry is used in 

the system. 

 
Fig. 2. Relay driver Circuit 

 

The BC547 transistor is used as a drive circuit for the 

relay as it is a switching transistor. This operates the relay 

& then Relay operates the load. 

C. LCD: 
LCD is the Liquid Crystal Display used to display the 

data. LCD is a flat panel display, electronic visual display 

that uses the light modulation properties of liquid crystals. 

Liquid crystals do not emit light directly. Arbitrary images 

or fixed images which can be display on the LCD. LCD 

displays the data in the form of alphabets or numerics. 

D. Wi-fi Module: 

 

Fig. 3. Wi-fi module 
 

Table.1. Wi-fi module pinout 

 

 

With the increasing popularity of wireless 

communication, there is increasing demand for low cost, 

easy to use Wi-Fi module. Wi-Fi, Wireless Fidelity is used 

to provide network connectivity between devices & allow 

user to access information & services of internet. The Wi-

Fi uses the radio waves to transmit information across a 

network like mobile phones. 

Wi-Fi provides wireless connectivity to the various 

devices by emitting frequencies between 2.4GHz – 5GHz 

based on the amount of data on the network. 

802.11a: This Wi-Fi standard has a frequency of 5 GHz 

& it can transmit a maximum of 54 megabits of data per 

second. 

802.11b: This Wi-Fi standard has a frequency of 2.4 

GHz which has slow speed & it can transmit a maximum 

of 11 megabits of data per second. 

802.11g: This Wi-Fi standard has a frequency of 2.4 

GHz but it can transmit a maximum of 54 megabits of data 

per second. 

802.11n : This Wi-Fi standard is more advanced & has a 

frequency of 5 GHz. It can transmit a maximum of 140 

megabits of data per second. 

 

E. LM35 : 

 

Fig. 4. LM35 Circuit 

 

The LM35 is the temperature sensor whose output 

voltage is linearly proportional to Celsius(Centigrade) 

temperature. It does not require any external calibration. It 

has very low self-heating as it draws only 60 uA from its 

supply. The LM 35 is used for measuring the temperature 

than a thermistor because the sensor circuitry is sealed & it 

is not subjected to oxidation. It may not require that the 

output voltage be amplified. The general equation used to 

convert output voltage to temperature is: 

 
So, if Vout is 1V, then temp = 100C. In the above 

circuit the parameter values commonly used are: 

1. Vs = 4 to 30 V 

2. 5V or 12V are typical values used. 

3. R1= 100 

4. Actually, it can range from 80 to 600, but most 

just are 80. 

F. MQ-7 Gas sensor: 
They are used in gas detecting equipment for carbon 

monoxide (CO) in family & industry to car. 

 

Fig. 5. MQ-7 Gas sensor & pinout 

Temp = Vout * (100 C/V) 
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Table. 2. Materials used in MQ-7 sensor 

 

 

The standard measuring circuit of MQ-7 sensing 

component consists of 2 partsone is heating circuit 

having time control function & the another is the signal 

output circuit, the surface resistance of the sensor is 

accurately respond to any changes. 

The sensitivity curve shows the response of the MQ-7 

sensor. 

 
Fig. 6. MQ-7 Gas sensor circuit 

 

 
Fig. 7. MQ-7 Gas sensor response curve 

 

Temp: 20C 

Humidity: 65% 

O
2 
concentration: 21% 

Ro: CO sensor resistance at 100ppm in the clean air. 

Rs: various concentrations of gases sensor resistance. 

Calibration:- 

The best way to calibrate the device is to take a 

measurement in an environment with a known 

concentration of CO. The alternative is to calibrate it in 

clean air. To calibrate the sensor in clean air, measure the 

sensor output. 

 

 

 

 

G. MQ-135 Gas Sensor: 

 
 

Fig. 8. MQ-135 Gas sensor & pinout 

 

Air quality control of buildings/offices, & also detection 

of NH3,NOx, alcohol, Benzene, smoke, CO2, etc. is 

improved by this sensor. 

The enveloped MQ-135 comprises of 6 pin in which 4 

of them are used to fetch signals, & another 2 are used for 

providing heating current. 
 

Table. 3 Materials used in MQ-135 sensor 

 
 

The standard measuring circuit of MQ-135 sensing 

sensor is the composition of the micro AL2O3 ceramic 

tube, heater are fixed into a shield made by plastic and 

stainless steel net, Tin Dioxide sensitive layer &  the 

measuring electrode. The heater provides necessary work 

conditions for work of sensitive components. Ethyl 

alcohol present in the breath in oxidized into acetic acid & 

the resistance decreases when passing through the heat 

element with the ethyl alcohol cascade on the tin dioxide 

sensing layer,. By using external load resistance, the 

resistance variation is converted into a suitable voltage 

variation. The sensitivity curve shows the response of 

MQ-135 sensor. 

 
Fig. 9. MQ-135 Gas sensor response curve 

 

Temp: 20C 

Humidity: 65%、 
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O
2 
concentration: 21% 

RL=20kΩ 

Ro: NH3 sensor resistance at 100ppm  in the clean air. 

Rs: various concentrations of gases sensor resistance. 
 

H. Voice Processor (aPR33A3): 

 
 

The aPR33A series are powerful audio processor along 

with high performance audio analog-to-digital converters 

(ADCs) and digital-to-analog converters (DACs). The 

aPR33A series are a fully integrated solution offering high 

performance and unparalleled integration with analog 

input, digital processing and analog output functionality. 

The aPR33A series incorporates all the functionality 

required to perform demanding audio/voice applications. 

High quality audio/voice systems with lower bill-of-

material costs can be implemented with the aPR33A series 

because of its integrated analog data converters and full 

suite of quality-enhancing features such as sample-rate 

convertor. 

Some of the important features of aPR33A3 are: 

 Operating Voltage Range: 3V ~ 6.5V 

 680 sec. recording length in aPR33A3 

 Single Chip, High Quality Audio/Voice Recording & 

Playback Solution 

 

III. DESIGN & IMPLEMENTATION 

VEHICLE UNIT 
 

 
Fig. 10. Block diagram of in vehicle unit 

 

TRAFFIC SIGNAL MODULE 

 
Fig. 11. Block diagram of traffic signal unit 

The emission data from all the three sensors is collected 

at controller. It analyzes the data; compares it with 

standard vehicle emission data that is threshold set by the 

user in program. If the data from the sensor are more than 

the threshold, the message is send to user. The processor 

send the message to user through voice processor & LCD 

displays that the server connected & the data will be send 

to the server that is RTO office. This is done at every 

signal where Wi-Fi modules are being fixed through 

which data is communicated between vehicle module & 

traffic signal module. 

The socket programming is used in the proposed idea 

for updating the database of emitted data. In a typical 

vehicle exhaust system, there are usually to built in 

nitrogen gas, temperature sensors installed on the exhaust 

system. Therefore, the value is collected as the emission 

data. 

 

IV. FLOWCHART 
 

 
Fig. 12. Flowchart of system 

 

V. RESULT 
 

The result of this system is taken on the server created 

by using the socket programming on the PC. As the 

ignition of vehicle starts, the data will be starts collecting 

at the control room on the server. 

 

 
Fig. 13. Result of in vehicle unit 
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Fig. 14. Result of traffic signal unit as a server 

 

It shows the result of the full hardware. When ignition 

started, the gas sensor starts for sensing the emission 

gases. The limits for emission values are set in the 

controller. The microcontroller reads the emission data on 

starting of the vehicle ignition & compares it with the 

permit table limits. If the measured value exceeds than 

allowed limits, the ignition will automatically turned off & 

the system is connected to the server. The server shows the 

emission data measured by the sensor & then it will 

indicate to the user through the voice processor that the 

values are exceeded than allowed limits. 
 

VI. CONCLUSION 
 

In this paper, using Wi-Fi technology & the concept of 

Internet of Things, we have proposed an inspection system 

for each individual vehicle for inspection & control of 

vehicle emission. With this system, idea of clean & 

healthy environment can be achieved as it would control 

air pollution to a great extent. Along with this, the 

proposed inspection system will also notify the emission 

data to the owner, helping the owner to maintain good 

engine health of the vehicle. 
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