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Abstract— PUC System i.e. Pollution under Control System is intended to check emission from in-use vehicles. This paper 
realizes a novel control strategy for the fuel consumption reduction CO2 and engine cooling system. Every day, millions of 
tons of are released into the atmosphere because of this type of human activity.  In air pollution processing, however, 
differences among monitoring systems and data availability are an important limitation in environmental management.  
In our system, we would be using a sensor to detect the amount of CO2 emitted by the vehicle and temp. Of engine can be 
monitored. The value can be displayed in LCD. By using GSM technology, the value can directly send to mobile. After that, 
by using GPRS, the value directly send to the web portal, In that case, online database can maintained and by using web 
technology, one alert SMS can be send to the customer, so that those people having PUC Expiry date is near and kindly 
checked or renew it as early as possible result is that it can checked PUC regularly. The application of PUC detection system 
is to detect and regulate emission using communication technology like GSM. In vehicle, temp. Of engine can be cooled by 
implementing the automatic controlling fan for cooling purposes. Reading can show the online graph for CO2 and 
temperature of engine. 
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I. INTRODUCTION 
 
The on road vehicle population in India is growing at 
an exponential rate. Hence the condition and 
roadworthiness of many on-road vehicles are highly 
unsatisfactory causing to higher exhaust emissions 
and road accidents [1]. The Majority of the in-use 
vehicles are two wheelers (75%).There are around 5 
million cars, 4.5 million three- wheelers, 2 million 
goods vehicles and over 0.65 million buses playing on 
Indian roads. 

 

Fig.1 Current Status of Vehicles on Road 
 

A. Local Air Pollution and Transport 
Air pollution namely pollutants which have impact at 
a global level such as the impact of atmospheric CO2 
levels on climate change and pollutants whose effects 
in terms of environmental damage. 
 
B. Advantages of Inspection-Maintenance System 
These systems to ensure that vehicles meet the 
applicable standards of conformity of   emissions   and   
safety when in-use. Some advantages of that system as 
minimize the exhaust emissions, Reduction in fuel 
consumption, Sources of database on emission 

performance of on road vehicles, Enhance on road 
vehicle life. 
The present PUC system has number of lacunae 
owing to which the system is not effective in reducing 
emissions from on-road vehicles. Over here we are 
trying to implement a new concept whereby we will 
implement the CO2 sensor in the vehicle itself and 
whenever the CO2 emission, temp. Of engine goes 
above a certain level an SMS will be directly sent to 
the RTO department and fine will be levied. 
 
II. LITERATURE REVIEW 
 

 
Fig.2   Different Pollution under Control System 

 
A large variety of different approaches for air 
pollution have been developed and published which 
have its own assumptions, advantages, and limitations 
[2]. Different pollution under control systems   are 
shown in fig. 2. 
 
A. SIAM 
The Society of Indian Automobile Manufactures has 
proposed a computerized emission inspection system 
to replace the existing PUC system in India. [3] 
Describes the main aim of the system is to bring 
liability and reduce false passes in the process. 
Encouraging replacement of old polluting vehicles 
otherwise exist in the current systems. The following 
objectives are improved credibility and acceptance of 
emission certification systems. Establish a strong 
database of vehicle tested, which can made use of by 
government authorities for taking policy decisions. 
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B. OCR 
This techniques represents pixel-by-pixel comparison 
OCR algorithm has also been used. The main purpose 
of this algorithm is to develop a system that can 
extract the license plate number from input images 
has been captured relative to high resolution camera. 
Vehicle image be captured. Its main function is to 
eliminate the noise caused by the image –acquisition 
subsystem [4]. The next stage is responsible for 
segmenting the individual character of the plate. 
Finally each character will be passed to the Optical 
Character Recognition (OCR) tool to be identified 
and the final result is ASCII characters and numbers 
of the plates. 

 
C. Fuel Economy 
Fuel Economy of an automobile is the fuel efficiency 
relationship between the distances travelled and the 
amount of fuel consumed by the vehicle .you should 
get the emission level certified once every 3 months at 
any of the authorized emission checking centers. Over 
the years, there have been several regulations made by 
the government to control the emission from vehicles. 
Bharat stage emission standards are emission 
standards by the government of India to regulate the 
output of air pollutants from internal combustion 
engine equipment, including motor vehicles. Bharat 
stage III norms have been enforced across the country. 
In 13 major cities, Bharat stage IV emission norms are 
in place since April 2010. 
 
D. Emission Inspection Systems 
These techniques, Minimize in exhaust emissions 
from in –use vehicle. Reduction  in fuel consumption. 
The Automotive Research Association of   India 
(ARAI), the initial experiments carried out at ARAI 
have shown good correlation with the emissions 
measured by this system and the certification mass 
emission test system. However, more experiments 
need to be under taken to establish this correlation. 
 
III. PROPOSED METHOD 

 

 
Fig.3 Block Dia. of Hardware Architecture 

 
The system block dia. as shown in Fig.3 our project 
aims to reduce the on road vehicle pollution by 
monitoring the level of CO2 emission. Here, 

ATMEGA16 microcontroller is used. This system 
will install in the vehicles. The CO2 and temp. 
Sensors in the system sense the amount of emission 
of CO2 and amount of heating of vehicle and send it 
to ADC. ADC converts the analog output into digital 
format and fed the measured amount of CO2 and 
temperature to controller. Controller then displays the 
data on the LCD. It also stores the current data in the 
memory. Simultaneously controller compares this 
current data with the pre-stored limit of CO2 emission 
and temperature. If it matches the auto/visual alarm 
will ON. And the traffic cob came to know about the 
excess rate of emission of CO2. Every time when the 
vehicle passes from the square the current data 
including vehicle number, current rate of CO2 
emission in ppm and temp. Of engine will be send 
from vehicle GSM to the monitor of cob. If the cob 
wants all the data of that vehicle he has to press a 
button mounted on vehicle and all stored data from 
the memory of system can be send to the monitor of 
the cob. By using communicating media, the date, 
time, value of CO2, temp.of engine can be showed.  
 
IV. HARDWARE SIMULATION EXPERIMENTALLY 

 

  i. Power Source/excitation voltage verification: 
With the       help of Multi-meter verify the voltage at 
VCC pin of all the IC’s with respect to ground 
terminal. 
ii.   Linearity verification of Sensors: Linearity of 
Sensor is very important in any instrument designing. 
Linearity of Sensors like Gas Sensor and 
Temperature sensor can be verified using CRO. 
iii. Sensitivity Test: Sensitivity is also very important 
factor it can be verified using gas cylinder and 
voltmeter/CRO. Place a sensor close to Gas source 
and observe the output variation in waveform. 
iv. Response Time: Response time of sensor also 
verified by CRO.   
v. Threshold value/Alarm checking: If the sensor 
output crosses the threshold value which is set by 
software can be verified by general observation. 
vi. SMS response Verification: SMS response may 
be vary according to the Mobile network. 
                        
V. CALCULATION 
 
For Sensors Parameter using internal ADC of 
Microcontroller 
Suppose Temp is 35 degree 
Analog output is 350mV 
For Single Ended Conversion the result is, 
ADC= Vin *1024/ Vref 
Vref   is 1.00 volts 
Vin is 350mV 
ADC=350*1024/1000 
ADC=358.4 mV. 
Now to calibration value determination 
Calibration Factor= Vin /Measured output 
Calibration Factor= 350/358.4 
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Calibration Factor= 0.97 
 
VI.EXPERIMENTAL HARDWARE SETUP 
 

 
Fig.4 Hardware   part 

 
In hardware part, Fig.4 shows that, ATMEGA16 
microcontroller is used. This system will install in the 
vehicles. The CO2  and temp. Sensors   in the system 
sense the amount of emission of CO2 and amount of 
heating of vehicle and send it to ADC. ADC converts 
the analog output into digital format and fed the 
measured amount of CO2 and temp. To controller. 
Controller displays the data on the LCD. It also stores 
the current data in the memory. We also going to 
made VB app through which graph of the data of the 
vehicle can be plotted with respect to date and time. 
By using communication media,   the   date, time, 
value of CO2, temp. Of engine can be showed. 
 

 
Fig.5 Receiver part 

                           
In receiver part, Fig 5 shows that, one more GSM kit 
adds they show date, time, CO2 and temp. Level and 
result is that online graph can be plotted. 
 
                                Table I   PUC Reading 

 

VII. SOFTWARE ARCHITECTURE 
 

Fig.6   Block Dia. of   Software Architecture 
 
The software architecture can show the online PUC 
monitoring, generally all PUC centers data can be 
stored manually, but in that software part all 
registered data can be stored online basis. Firstly the 
CO2 level and engine temp. Will be checked by PUC 
checker. Then PUC officer will enter the details, all 
registration process can be done means that all 
information can stored because in PUC van, PUC 
checker can’t stored data properly. In software part, 
all data can store properly, if PUC checker can give 
any information, so it can easily get. Suppose any 
person have PUC Expired but he can’t checked 
regularly then server will check the result and send 
SMS, result is that bike owner will receive SMS alert 
for CO2 level and engine temp. Of his bike. For 
engine cooling controlling purposes automatic 
controlling fan can be installed in vehicle. 
 

 
Fig.7   Plot of Vehicle no.CO2 level, temp. Level 

  
Fig.7 shows the results is that online graph can be 
plotted. 
 
RESULT AND CONCLUSIONS 
 
In this section, the experimental results of proposed 
model different techniques are presented. Input 
reading shown in Fig. 4  and 5. For the above study, it 
can be concluded that, at any R.T.O. authorized 
P.U.C. center, the concerned officer has to manually 
enter the vehicle number and CO2 value emitted by 
the vehicle. This manual process may result in some 
hindrances. And for cooling purposes, temp. Sensor 
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can install in vehicle. Result is that online database 
can be maintained, by implementing the fan, it can 
easy to cool down the temp. of engine. We can set the 
threshold value easily to maintain the engine 
efficiency. 
The superiority of this work is compared in terms of 
area, parameter, and communication methodology. 
 
ADVANTAGE AND APPLICATION 
 
The advantage of this method is its simplicity, 
efficiency. It can remove the noise. Identification and 
accountability of on road vehicles. Future application 
is that in software part, the online real time PUC can 
developed by using web technology, one alert SMS 
can be send to the customer, so that those people 
having PUC Expiry date is near and kindly checked 
or renew it as early as possible result is that it can 
checked PUC regularly.  
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