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Abstract 

Air pollution is increasing day by day as the use of vehicles is demanding. In order to solve 

this complex problem, many countries and regions have already presented a series of 

emissions norms,  some methods has been developed, include update motor engine or 

improve the quality of the gasoline. However, these actions have not brought great effect as 

we expect. There also are some things to fail implement these emissions standards. During 

this project, a wireless scrutiny and notification system (WINS) through the idea of web of 

Things (IoT) is planned. By victimisation the system, it is potential to swimmingly notice an 

inexperienced traffic network. During this system, Radio-frequency identification (RFID) 

technology as a cheap and mature wireless communication technique is adopted to gather 

and transmit emissions data of vehicles. The RFID devices have to be compelled to be put in 

on the traffic signals so reliable reading of emissions signals from a vehicle will be inspected 

once the vehicles stop ahead of the red light-weight. Taken into thought the important 

atmosphere, a good and innovative maximum spanning tree algorithm (MXAST) is 

additionally bestowed to pick appropriate traffic signals aim to scale back the amount of 

RFID devices and bonded the full urban cars is monitored (simple and safety).  
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INTRODUCTION  

With the increasing of automobile use, 

especially in some metropolis, it is very 

impending to resolve the problem of air 

pollution resulting from vehicular exhaust 

gas. Due to incomplete combustion in the 

engine of a vehicle the pollution through 

vehicle increases. So, to control the 
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pollution the monitoring system needs to 

develop. In metro cities like Pune, Mumbai 

and Delhi, air pollution has reached levels 

judged as hazardous to human health. To 

fight this problem, the vehicle emissions 

standards have been established and 

promoted in many developed countries for 

many years [1].  

 

In addition, some improved measures in 

vehicle engines or the quality of gasoline 

have also been developed by researchers. 

However, these methods seem not to solve 

the emissions pollution problems greatly 

[2]. Implementation of motor emissions 

standard is very difficult in real-life. 

Although government forces all cars for 

testing or examining periodically as per 

defined standards, the actual vehicle on- 

road emissions are usually much higher 

than those which are measured during the 

emission inspections. As a result, a new 

system is proposed to deal with the thorny 

issues. Along with frequently updated 

wireless communication and signal 

acquisition technologies through the 

construct of IoT, associate in nursing 

effectively wireless scrutiny and 

notification system (WINS) has been 

developed during this project. It will notice 

period monitor all cars emissions data in a 

very town. Within the system, the cars 

have to be compelled to be labeled with a 

singular identity (ID), their emissions data 

are transferred with the ID to backend 

system. Then, the authorities will 

swimmingly choose that automotive fail to 

the current check (exceed the standard) 

and provides a Notice (message and email) 

to raise drivers to repair their cars. RFID as 

a cheap and mature wireless 

communication technology is utilized in 

WINS [3]. It is primarily to blame for 

grouping and transmission emissions data 

of vehicles.  

 

To specially mention, stoplight is 

additionally a vital role within the whole 

system. It is a central part within the traffic 

system that no automotive might avoid it 

to drive during a town. So, as to realize the 

goal that observation closely all the cars, 

RFID reader are going to be put in on the 

stoplight. It is standard that each 

automotive should stop ahead of the red 

light-weight for a protracted time. The 

stopping time is additionally the most 

effective temporal arrangement for RFID 

reader to gather the emissions info from 

cars. With the innovative plan of applying 

IoT to gather Vehicle emissions 

knowledge, it is attainable to swimmingly 

monitor an inexperienced traffic network. 

 

However, so as to much implement WINS, 

crucial problems have to be compelled to 
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be thought-about. The „infinity‟ variety of 

RFID readers are going to be needed as 

there square measure „countless‟ traffic 

lights within the traffic network of a town, 

particularly in international urban and 

metropolitan areas worldwide. To beat this 

downside, a most spanning trees 

(MAXST) rule with the Google Map is 

additionally projected during this project.  

 

By the algorithmic program, the number of 

traffic lights required for putting in RFID 

readers may be reduced whereas, at an 

equivalent time the review of all vehicles 

within the town may be secured. As a 

result, the vehicle emissions in whole 

urban may be controlled additional 

effectively via WINS. A spanning tree 

could be a sub-graph or a tree of associate 

plan less graph that connects all the 

vertices along while not straightforward 

cycle. In theory, there are several spanning 

trees for one graph. Therefore, in follow 

the concept of spanning tree is commonly 

wont to confirm the shortest path or the 

only structure, leading to minimum 

spanning trees (MST) issues [4]. To get the 

standard time, every of the perimeters (line 

connecting 2 vertices) of the graph are 

appointed with a weight, that could be a 

price showing, however, necessary that 

edge is. Then, by comparison the ad of 

weights each spanning tree, the one with 

the minimum adds of weights would be the 

standard time. 

 

BLOCK DIAGRAM  

Wireless Inspection and Notification 

System (WINS) Design  

The whole system is often split into two 

sub-systems: examination system and 

management (notification) system. Within 

the real road state of affairs, all 

information of auto emissions first 

collected within the examination system, 

with impact of adding some info similar to 

time, date and placement. Then, these 

update information are transmitted to the 

system, moreover as notification system 

[5]. Supported the native emissions 

customary, a message or e-mail of 

repairing automotive can mechanically 

send to automotive home owners. The 

situation of how the emissions data 

collects and transmit among the vehicle 

emissions system, RFID devices and the 

control system is shown in Figure 1.  

 

Fig. 1: Road Situation of Data 

Communication. 
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PROPOSED INSPECTION SYSTEM 

DESIGN  

Data Collection 

The active RFID tags are designed to 

collect the emissions data from the vehicle 

exhaust system from which waste gases 

expelled [6]. Although, active RFID tag 

has a lifetime which is limited by the on-

board power source, it is not a problem for 

WINS because there is already a power 

supply in every vehicle [7].  

 

However, emissions data collection is also 

a problem worthy of study here: In a 

typical vehicle exhaust system, there are 

usually two built-in lambda sensors 

installed on the exhaust pipe that are used 

to measure the engine air ratio (ʎ). When ʎ 

is higher than its stoichiometric value 

(normally is 1), more nitrogen oxides 

would be produced; when ʎ is lower than 

its stoichiometric value, carbon monoxide 

and hydrocarbon emissions would 

increase significantly. This implies that 

the exhaust emissions can be reflected by 

ʎ. Therefore, the ʎ value is collected as the 

emissions data in WINS. In particular, the 

two lambda sensor in the exhaust system 

of an automobile, the one is settled before 

the catalytic converter and the one after it 

to evaluate if the catalytic converter works 

well. To reflect the actual on-road engine 

emissions, only the ʎ values from the 

lambda sensor in the downstream position 

of the converter were collected in the 

experiments as shown in Figure 2. 

 

 

Fig. 2: The Vehicle Emissions System. 

 

Data Transmission 

RFID reader can receive emissions 

knowledge once the vehicles that are put 

in on RFID tag drive into examine varies. 

However, most of the traffic lights in a 

very town are connected and controlled 

for shifting signals that do not give the 

aptitude for knowledge transmission. 

Therefore, another wireless 

communication technology want be 

introduced into RFID reader. Once the 

RFID reader receives the info from the 

tags, the foremost cost-efficient manner 

for knowledge transmission is 3G. It will 

steady and dependably transmit this 

knowledge to the system. In several cities, 

knowledge transmission victimisation 3G 

is usually common compare to alternative 

wireless communication technologies and 

also the worth for 3G transmission is 

additionally cheap. Therefore, supported 
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these technologies, the RFID questioner is 

meant and provided in Figure 3 [8, 9]. 

 

 

Fig. 3: Prototype of the RFID 

Interrogator. 

 

Control System Design 

The system as a vehicle notification 

centre, its chief role is to send word 

drivers with SMS or e-mail to repair their 

cars as shortly as attainable till detected 

qualified once their vehicle emissions 

exceed the allowed figure. Meanwhile, the 

drivers can also check their cars detail 

emissions info (e.g., when, where, how) 

via the system. They will login the web 

site and input their account resembling 

mobile range, vehicle Licenses or Tag ID 

to inquiry. 

 

The MAXST Algorithm for 

Appropriate Traffic  Light Selection 

In most typical traffic network, roads are 

met at some junctions at whom traffic 

lights are placed to control the priority of 

each road. The objective of the proposed 

algorithm is to determine which junctions 

have the high level traffic flow so that 

RFID readers could be installed on the 

traffic lights at those junctions. Moreover, 

the selection of the junctions (i.e., 

locations of the RFID readers) should also 

cover every portion of the city so as to 

guarantee that all the vehicles in the city 

are inspected. With the idea of spanning 

tree, the goal can be handled and achieved 

by forming the urban traffic network as an 

undirected graph and solving the problem 

with MAXST algorithm. 

 

RESULT 

The most critical part in the information 

system is the interrogation among the 

traffic light and the vehicles, similarly the 

issue of the data transmission from the 

RFID reader at the traffic light to the 

back-end system can be negligible due to 

the precision of 3G telecommunication 

technology. The interrogation among the 

traffic light and the vehicles was evaluated 

under tag position test, obstruction test, 

effective distance test, effective inspected 

vehicle registration number test, and 

reliability test. These tests are designed to 

reflect whether the RFID tag (vehicle 

emissions data) could be picked up by the 

RFID reader, and whether the reader could 

indicate the level of accuracy of the 

tag reading. 
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Fig. 4: A Mobile Message Sent by the 

System as an Engine Maintenance 

Reminder. 

 

Based on the experimental results, WINS 

is shown to be more effective, convenient 

and economical than traditional test 

schedule for vehicle emissions inspection. 

As discuss above, a 3G platform has been 

established to receive data from RFID 

readers. The information includes tag ID, 

date, time, and emissions data. Then, the 

system will pick out the vehicle which 

fails the test and a SMS or e-mail also sent 

to the car owner as shown in Figure 4. 

 

CONCLUSION 

In this paper, WINS under the concept of 

IoT for mandatory vehicle emissions 

inspection is proposed. IoT is an emerging 

networking concept within the prevalent 

or ambient things or objects are connected 

to provide a smart or intelligent service to 

make human life effortless and happier. 

RFID technology, as one of the enabling 

technologies of IoT, is employed to 

develop the information system. Using 

RFID, the vehicle emission indicator, 

reading, can be interrogated along with the 

corresponding RFID tag ID through a 

wireless connection among traffic lights 

and vehicles. By monitoring the emissions 

data, the engine health can be easily 

monitored and control. Experimental 

results show that the proposed system is 

effective and reliable for vehicle exhaust 

inspection. Meanwhile, a MAXST 

algorithm is also proposed to determine 

the amount of traffic lights on which the 

RFID readers should be installed. 

Simulated result shows that the number of 

traffic light can be reduced by at least 

40%. With the proposed information 

system, the main idea of “IoT” can be 

realized. It not only effectively improve 

the environmental quality, but also gives 

alert to  vehicle owners to save a lot of 

unnecessary troubles compared to the 

traditional emissions inspection test. 

Furthermore, since WINS may be 

provided to the governmental authorities 

for vehicle emissions control, some 

implementation issues are analyzed. 
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