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ABSTRACT 

Every vehicle has its own emission of gases, but the 

problem occurs when the emission is beyond the 

standardized values. The primary reason for this 

breach of emission level being the incomplete 

combustion of fuel supplied to the engine which is due 

to the improper maintenance of vehicles. This emission 

from vehicles cannot be completely avoided, but it 

definitely can be controlled. The aim of the project is to 

monitor and control the pollutants in the vehicle by 

using the pollution control circuit. This pollution 

control circuit consists of various sensors like smoke 

sensor, temperature sensor and GSM, GPS kind of 

devices, and all of them are integrated and connected to 

a Controller. It is a real time work where a demo 

application has been made in which ARM 7 processor 

is used and a controller board is made where all these 

devices get integrated and work accordingly. The 

vehicle is controlled by this circuit. When a vehicle 

attains certain threshold pollution level then the engine 

gets automatically switched off and an SMS is 

generated and sent to the pre-defined number stored in 

the memory through the GSM module. The GPS 

module is used to locate the vehicle position where it is 

halted. This paper demonstrates an effective utilization 

of technology by which we save our environment by 

controlling the pollution of vehicles. 
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INTRODUCTION 

The incomplete combustion in the engine of a vehicle 

leads to emission of different gases contributing to 

increase in the pollution and adversely affecting the 

environment. Detection and control of these gases is an 

important area of work [1-2]. This emission from 

vehicles cannot be completely avoided but, it definitely 

can be controlled. Now a day’s accidents are common 

reason for deaths. These are critical things to control so 

here we come up with a concept to reduce pollution and 

detect the location of accident using GPS. As a solution 

to the above problems we aim to build an automated 

control system for emission level control of vehicle and 

accident place detection. Smoke detector is used to 

detect the carbon percentage in the smoke released by 

the vehicle due to combustion of fuel in it [3-4]. Smoke 

detector is fixed at the end of the exhaust of vehicle from 

where smoke is released into the environment. The 

smoke detector detects carbon and gives it to the 

Microcontroller to check the maximum percentage of 

carbon content in the smoke released by vehicles. 

Temperature sensor can be used to sense the temperature 

in the vehicle. So the controller checks the percentage of 

carbon and temperature, if it exceeds the threshold level 

the system gets triggered and the engine comes to hault 

state and then it sends SMS [5-6] about this to the nearby 

pollution control office through GSM. 

 

LITERATURE SURVEY 

Over the years, there have been several regulations made 

by the Government to control the emission from 

vehicles; most of them being unsuccessful at the same. 

The standards and the timeline for implementation are 

set by the Central Pollution Control Board under the 

Ministry of Environment & Forests. Bharat stage 

emission standards are emissionstandards instituted by  
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the Government of India to regulate the output of air 

Pollutants from internal combustion engine equipment, 

including motor vehicles. The first emission norms were 

introduced in India in 1991 for petrol and 1992 for diesel 

vehicles [7]. These were followed by making the 

Catalytic converter mandatory for petrol vehicles and the 

introduction of unleaded petrol in the market. On April 

29, 1999 the Supreme Court of India ruled that all 

vehicles in India have to meet Euro I or India 2000 

norms by June 1, 1999 and Euro II will be mandatory in 

the NCR by April 2000. Car makers were not prepared 

for this transition and in a subsequent judgment the 

implementation date for Euro II was not enforced. The 

standards, based on European regulations were first 

introduced in 2000 [8-9]. Progressively stringent norms 

have been rolled out since then. All new vehicles 

manufactured after the implementation of the norms 

have to be compliant with the regulations. Since October 

2010, 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. In this paper, the 

semiconductor sensors have been used to detect the 

pollutant level of the vehicles. This Paper concentrates 

mainly on three blocks; smoke detector, microcontroller 

and fuel injector. The smoke detector detects the 

pollutants (CO, NOx, etc.) continuously. The 

microcontroller compares the level of pollutants with the 

stipulated level allowed by the government [10-11]. 

When the pollutant level exceeds the standardized limit, 

it sends a signal to the fuel injector. On receiving a 

signal from the controller, the fuel injector stops the fuel 

supply to the engine after a particular period of time. 

PROPOSED SYSTEM 

The overall block diagram of the proposed system is 

given in figure 1 

 
Figure.1 Block diagram 

A. Detector   

The detector consists of three sub-blocks namely smoke 

sensor, transducer and ADC. The smoke sensor is the 

main component of the detector block which is 

embedded onto the exhaust of the vehicle. The sensor 

senses the amount of emission from the vehicle and 

feeds the data to the microcontroller through the 

transducer and the analog to digital converter at regular 

intervals of time. The transducer is used to convert the 

output of the sensor into an electrical signal. The analog 

electrical signal is then converted into a digital signal 

using an ADC, so that, it can be compared with the 

predefined values, in the microcontroller.  

 

In this paper, carbon monoxide sensor (MQ-7) which can 

measure CO concentrations ranging from 10 to 10,000 

ppm is considered. This sensor, basically finds usage in 

sensing carbon monoxide concentrations (ppm), in the 

exhaust of cars as shown in figure.3.3 and gives an 

analog output. The MQ-7 gas sensor is mainly made up 

of SnO2, whose conductivity varies with the cleanliness 

of air i.e. it has a lower conductivity in clean air and 

viceversa. A simple circuit as shown in figure.2, is used 

to map the changes in conductivity to the corresponding 

output signal of the gas concentration [12-13]. The main 

advantage of the MQ-7 gas sensor is that it has high 

sensitivity to Carbon Monoxide. Additionally, it has  a 

very long life time and is available at a low cost. Also it 

can be used for a wide range of applications.  

 
Figure 2 Equivalent Circuit of MQ-7 
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Figure.3 Smoke sensor 

 

B. Microcontroller  

In this paper, ATMEL 89S52 is used, which is an 8bit 

micro controller. It consists of three inbuilt timer/counter 

which will be used for the timer configuration.   

 

The microcontroller is programmed to do three functions 

namely comparison, timer and triggering circuit [14-15]. 

The microcontroller takes in two inputs; one from the 

smoke sensor’s output and another being the pre-defined 

threshold value specified by the government. When the 

smoke sensor output is more than the threshold value, 

the microcontroller triggers the timer circuit and an 

alarm is set off to inform the driver of the vehicle, about 

the same and also indicate that the vehicle will come to a 

halt as soon as the timer runs out [16-17]. Apart from the 

timer being triggered, a trigger is also given to the GPS, 

which helps in locating the nearest service station. Once 

the timer runs out, a trigger pulse is generated by the 

microcontroller which is fed to the fuel injector, which in 

turn stops the flow of fuel to the engine, as a result of 

which, the vehicle comes to a halt.  

 

C. Fuel Injector  

The main function of the fuel injector is to cut the supply 

of fuel to the engine, when the pollution limit is 

breached. 

 

The relay circuit shown in the figure.4 is used to control 

the on and off position of the fuel pump[18-19]. In this 

paper, the engine control unit is programmed in such a 

way that, when the microcontroller sends a trigger pulse 

after the timer runs out, relay should get back to its 

original position, that is the fuel cut off switch, is on. 

Then the fuel supply from the pump will be stopped.   

 
Figure.4 Fuel pump wiring circuit 

 

D. Global Positioning System (GPS)  

When the pollution level reaches the maximum limit, a 

trigger pulse is given to GPS by the microcontroller. The 

GPS is programmed in such a way that, when it receives 

a trigger pulse, it shows the nearest service stations 

where the vehicle can be taken for maintenance.  

 

RESULT AND DISCUSSION 

The signals acquired from the smoke sensor are 

compared with the user defined set point crossing the 

threshold limit the pollution level gets displayed in the 

LCD and when it exceeds the set point it gives a buzzer 

indication following the motor gets off. 

 

The table below shows the sample of results obtained 

from the system: 

 



 

 Page 11 
 

CONCLUSION 

The concept of detecting the level of Pollution and 

indicating it to the driver is implemented. There is an 

increase in the level of Pollution over the last couple of 

decades, leading to several Environmental problems. 

There will be a huge population, who do not take care of 

the pollution from their vehicles seriously, which has 

already resulted in several environmental problems such 

as Ozone layer depletion and so on. Hence this system 

will be highly beneficial in curbing this problem. 

 

REFERENCES 

[1]. Tahir, M., Hussain, T., Behaylu, A.: ‘Evaluation of 

growth of motor vehicles fleet and ambience air quality 

in India’, Civil Environ. Res., 2015, 7, (6), pp. 41–46  

 

[2]. Liu, Y.H., Liao, W.Y., Li, L., et al.: ‘Vehicle 

emission trends in China's Guangdong Province from 

1994 to 2014’, Sci. Total Environ., 2017, 586, pp. 512–

521  

 

[3]. Walsh, M.P.: ‘PM 2.5: global progress in controlling 

the motor vehicle contribution’, Front. Environ. Sci. 

Eng., 2014, 8, (1), pp. 1–17  

 

[4]. Asano, I., Shinohara, M., Hanada, K.: ‘Exhaust gas 

analysis system and exhaust gas analysis program’, US 

Patent 9 568 411 B2, 14 February 2017  

 

[5]. Nakagawa, H., Watanabe, K.: ‘Exhaust gas 

analyzing apparatus, exhaust gas analyzing system and 

method of operating the same’, US Patent 9 010 171 B2, 

21 April, 2015  

 

[6]. Guenther, P.L., Stedman, D.H., Bishop, G.A., et al.: 

‘A hydrocarbon detector for the remote sensing of 

vehicle exhaust emissions’, Rev. Sci. Instrum., 1995, 66, 

(4), pp. 3024–3029  

 

[7]. Ropkins, K., Defries, T.H., Pope, F., et al.: 

‘Evaluation of edar vehicle emissions remote sensing 

technology’, Sci. Total Environ., 2017, 609, p. 1464  

[8]. Pyykonen, P., Peussa, P., Kutila, M., et al.: ‘Multi-

camera-based smoke detection and traffic pollution 

analysis system’. Proc. Int. Conf. Intelligent Computer 

Communication and Processing (ICCP), Cluj-Napoca, 

2016, pp. 233–238  

 

[9]. Tao, H., Lu, X.: ‘Smoky vehicle detection based on 

multi-scale block Tamura features’, Signal. Image. 

Video. Process., 2018, 12, (6), pp. 1061–1068  

 

[10]. Gunay, O., Toreyin, B.U., Kose, K., et al.: 

‘Entropy-functional-based online adaptive decision 

fusion framework with application to wildfire detection 

in video’, IEEE Trans. Image Process., 2012, 21, (5), pp. 

2853–2865  

 

[11]. Calderara, S., Piccinini, P., Cucchiara, R.: ‘Vision 

based smoke detection system using image energy and 

color information’, Mach. Vis. Appl., 2011, 22, (4), pp. 

705–719  

 

[12]. Jakovcevic, T., Stipanicev, D., Krstinic, D.: ‘Visual 

spatial-context based wildfire smoke sensor’, Mach. Vis. 

Appl., 2013, 24, (4), pp. 707–719  

 

[13]. Morerio, P., Marcenaro, L., Regazzoni, C.S., et al.: 

‘Early fire and smoke detection based on colour features 

and motion analysis’. Proc. IEEE Int. Conf. Image 

Processing, Orlando, FL, USA, 2012, pp. 1041–1044  

 

[14]. Jia, Y., Yuan, J., Wang, J., et al.: A saliency-based 

method for early smoke detection in video sequences’, 

Fire Technol., 2016, 5, (52), pp. 1271–1292 [18] Yuan, 

F.: ‘Video-based smoke detection with histogram 

sequence of LBP and LBPV pyramids’, Fire Saf. J., 

2011, 46, (3), pp. 132–139  

 

[15]. Lin, G., Zhang, Y., Zhang, Q., et al.: ‘Smoke 

detection in video sequences based on dynamic texture 

using volume local binary patterns’, Ksii Trans. Internet 

Inf. Syst., 2017, 11, (11), pp. 5522–5536  

 



 

 Page 12 
 

[16]. Buch, N., Velastin, S.A., Orwell, J.: ‘A review of 

computer vision techniques for the analysis of urban 

traffic’, IEEE Trans. Intell. Transp. Syst., 2011, 12, (3), 

pp. 920–939 

 

[17]. Sanin, A., Sanderson, C., Lovell, B.C.: ‘Shadow 

detection: a survey and comparative evaluation of recent 

methods’, Pattern Recognit., 2013, 45, (4), pp. 1684–

1695  

 

[18]. Barnich, O., Van-Droogenbroeck, M.: ‘Vibe: a 

universal background subtraction algorithm for video 

sequences’, IEEE Trans. Image process., 2011, 20, (6), 

pp. 1709–1724  

 

[19]. Chen, D., Wang, X., Chen, P.H.: ‘Eye detection 

based on integral projection and Hough round 

transform’. IEEE Fifth Int. Conf. Big Data and Cloud 

Computing. IEEE Computer Society, Dalian, China, 

2015, pp. 252–255 


