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Abstract 

In this paper we propose a completely automated license plate recognition system. The 

project aims at designing a system which automatically captures the image of the number 

plate of a vehicle and these details were verified using Raspberry Pi processor for 

authentication. The system also alerts the authorities when any unauthorized image of 

number plate was detected using buzzer alarm system. When the authorized vehicle was 

detected then the system operates the gate using DC motor. 
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I. INTRODUCTION: 

In past or earlier days more traditional 

means of license recognition access 

control were used. Automatic number 

plate recognition ALPR system is a mass 

surveillance method that uses optical 

character recognition on images to 

read vehicle registration plates. They can 

also be used at an existing closed-circuit 

television or road-rule for enforcement 

cameras, or ones specifically designed 

for the task. They are used by various 

police forces and as a method 

of electronic toll collection on pay-per-

use roads and cataloging the movements 

of traffic or individuals. 

ALPR can be used to store the images 

captured by the cameras as well as the 

text from the license plate, with some 

configurable to store a photograph of the 

driver. These recognition Systems 

commonly use infrared lighting to allow 

the camera to take the picture at any time 

of the day. ALPR technology tends to be 

region-specific, owing to plate variation 

from place to place. Concerns about 

these systems have centered on privacy 

fears of government tracking citizens' 

movements, misidentification, high error 

rates, and increased government 

spending. 

Fig.1 ALPR based system 
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Main useful for following applications- 

 Access Control based management 

of Vehicles. 

 Parking Management Solutions. 

 Highway / Border monitoring system 

for vehicles. 

 Vehicle Monitoring through 

automated real time alerts for 

Unauthorized / Barred / Stolen 

vehicles. 

 Traffic and Parking flow surveys. 

 Vehicle monitoring at toll booths. 

II. RELATED WORK: 

 

Automation is the most 

frequently spelled term in the field of 

electronics. The hunger for automation 

brought many revolutions in the existing 

technologies. This project makes use of 

an onboard computer, which is 

commonly termed as Raspberry Pi 

processor. It acts as heart of the project. 

This onboard computer can efficiently 

communicate with the output and input 

modules which are being used.  

 

Aforementioned identification or 

recognition process using raspberry pi 

processor will change slightly between 

different products and systems. These 

Standard systems are comprised of a 

USB camera for the automated 

information resource of the License plate 

adds a new vital dimension to decision-

making for Access control at toll gates 

and traffic junctions. License plate 

recognition system can be easily 

integrated with any physical access 

control device like boom barriers and 

sliding gates for seamless access. To 

perform this task, Raspberry Pi 

processor is programmed using 

embedded „Linux‟. 

Linux is a Unix-like computer operating 

system assembled under the model 

of free and open source 

software development and distribution. 

The defining component of Linux is 

the Linux kernel, an operating system. 

The Linux Standard Base (LSB) is a 

joint project by several Linux 

distributions and is based on 

the POSIX specification, the Single 

UNIX Specification, and several other 

open standards, but extends them in 

certain areas. 

 
 Fig.3 Embedded Linux programming 

screen shot 

 

III. PROPOSED METHODOLOGY: 

 

In this paper we are presented 

automatic license plate recognition 

ALPR and toll gate operation system 

using ARM1176JZF-S 700 MHz 

processor. We make use of this device to 

construct voting machine. The device 

which is able to perform the task is a 

Raspberry Pi processor. When any 

vehicle passes by the system, the image 

of the number plate of every vehicle is 

captured using camera. The image of the 

number plate details are fed as input to 

the Raspberry Pi processor. The 

Processor takes responsibility to check 

the authentication details of every 

vehicle. Once the vehicle details are 

recognized then the processor operates 
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the gate using DC motor. The system 

also alerts the user through buzzer alarm 

whenever it detects an unauthorized 

image of number plate was detected.  

 

The present system uses an 

onboard mini computer named as 

ARM1176JZF-S 700 MHz processor 

which consists of number of input and 

output ports, Video Core IV GPU, and 

was originally shipped with 

256 megabytes of RAM, later upgraded 

to 512 MB. The input and output port of 

the micro processor are interfaced with 

different input and output modules 

depending on the requirements. The 

current system uses USB camera as 

input module interfaced with the arm-11 

processor, and the DC motor operation 

for toll gate open or close and buzzer 

alarming unit as output modules. In 

other words BCM2835 system on a chip 

acts as a communication medium for all 

the modules involved in the project.  

 

A New method of License plate recognition system using 

Raspberry Pi processor
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Fig 2.Block diagram of License plate 

recognition system  

 

a. Raspberry Pi processor: 

 

In the Proposed ALPR system we used 

the Raspberry Pi is a credit-card-sized 

single-board computer developed in the 

UK by the Raspberry Pi Foundation. The 

Raspberry Pi has a Broadcom BCM2835 

system on a chip (SoC), which includes 

an ARM1176JZF-S 700 MHz processor, 

Video Core IV GPU, and was originally 

shipped with 256 megabytes of RAM, 

later upgraded to 512 MB. It does not 

include a built-in hard disk or solid-state 

drive, but uses an SD card for booting 

and long-term storage. 

 
Fig.2 Raspberry pi processor 

b. USB camera 

         A webcam or USB camera is a 

video camera that feeds its image in real 

time to a computer or computer network. 

Unlike an IP camera which uses a direct 

connection using ethernet or Wi-Fi, a 

USB camera is generally connected by a 

USB cable, FireWire cable, or similar 

cable. The common use as a video 

camera for the World Wide Web gave 

the webcam its name. Other popular uses 

include security surveillance, computer 

vision, video broadcasting, and for 

recording social videos. 

Webcams are known for their low 

manufacturing cost and flexibility, 

making them the lowest cost form of 

video telephony. They have also become 

a source of security and privacy issues, 

as some built-in webcams can be 

remotely activated via spyware. 
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Fig4. USB camera 

c. DC motor: 

 This motor is used to produce the 

electrical energy to mechanical energy, 

and very typically through the 

interaction of magnetic field and current 

carrying conductors. The reverse process 

can produce electrical energy to 

mechanical energy accomplished by an 

alternator. Basically the DC motors have 

two features one is rotating part that is 

called armature and the stationary part 

that includes coils of wire called the 

field coils. 

 

Fig.5. DC motor 

d. Buzzer 

The paper related to finger based voting 

system uses a buzzer module for audible 

alerts when any wrong finger print was 

detected. The buzzer or beeper is an 

audio based signaling device. It is 

mainly designed as mechanical, 

electromechanical, or piezoelectric. 

There are many typical uses of buzzers 

and beepers which include alarm 

devices, timers and also based on 

confirmation of user inputs such as a 

mouse click or keystroke. 

 

Fig.6. Buzzer 

 

IV CONCLUSION: 

The existing ALPR recognition system 

of license plate is an Integrating feature 

of all the hardware components been 

used and developed in it with Arm-11 

Raspberry pi processor. The Presence of 

each and every module has been 

reasoned out and placed very carefully. 

Hence the contributing to the best 

working unit for an automatic license 

plate recognition system has been 

designed perfectly.  Secondly, using 

highly advanced IC‟s like 

ARM1176JZF-S 700 MHz processor, 

Linux operating system technology with 

the help of growing technology, the 

project has been successfully 

implemented with a unique idea. Thus 

the project has been successfully 

designed and tested. 

The project “Automatic license 

plate recognition ALPR” was designed 

such that the system captures the image 

of the number plate of a vehicle and 

these details of number plate were 

verified with the predefined details using 

Raspberry Pi processor for 

authentication. The system also alerts the 

authorities when any unauthorized image 

of number plate was detected through 

camera using buzzer alarm system. 
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This project can be extended 

using a GSM module and 3G 

technology. GSM intimates the 

authorities and the owner of the vehicle 

if the license plate recognized was 

unauthorized and 3G technology is used 

to have a photograph of the person who 

with unrecognized number plate based 

vehicle which helps a lot in security 

issues. The project can be extended 

using high efficiency GPS receiver 

which can give the location of the 

number plate recognition details in case 

of emergencies. The vehicle location and 

also tracking can be done using this 

project idea. 

 

REFERENCES 

[1] B. Hongliang and L. Changping, “A hybrid 

license plate extraction method based on edge 
statistics and morphology,” in Proc. ICPR, pp. 

831-834, 2004. 

[2] D. Zheng, Y. Zhao, and J. Wang, “An 

efficient method of license plate location,” 

Pattern Recognition. Lett., vol. 26, no.15, pp. 

2431-2438, Nov. 2005. 

[3] H.J. Lee, S.Y. Chen, and S.Z. Wang, 

“Extraction and recognition of license plates of 

motorcycles and vehicles on highways,” in Proc. 

ICPR, pp. 356-359, 2004. 

[4] A. Broumandnia and M. Fathy, “Application 

of pattern recognition for Farsi license plate 
recognition,” presented at the ICGST Int. Conf. 

Graphics, Vision and Image Processing (GVIP), 

Dec. 2005. [Online]. Available: 

http://www.icgst.com/gvip/v2/P1150439001.pdf 

[5] T. D. Duan, T. L. Hong Du, T. V. Phuoc and 

N. V. Hoang, “Building an automatic vehicle 

license plate recognition system,” in Proc. Int. 

Conf. Comput. Sci. RIVF, pp. 59-63, 2005. 

[6] C.T. Hsieh, Y.S Juan, and K.M. Hung, 

“Multiple license plate detection for complex 

background,” in Proc. Int. Conf. AINA, vol. 2, 
pp. 389-392, 2005. 

[7] D.S. Kim and S.I. Chien, “Automatic car 

license plate extraction using modified 

generalized symmetry transform and image 

warping,” in Proc. ISIE, pp. 2022-2027, 2001. 

[8] S.H. Park, K.I. Kim, and H.J. Kim, “Locating 

car license plate using neural networks,” 

Electron. Lett., vol. 35, no.17, pp. 1475- 1477, 

2005. 

 [9] A. Ebrahimi and A. Raie, “License Plate 

Character Recognition Using Multiclass SVM,” 

J Am Sci, vol. 8, no. 1s, pp. 38-43, 2012. 

[10] National Policing Improvement Agency, 

“Practice Advice on the Management and Use of 

Automatic Number Plate Recognition ,” 2009. 
[11] L. Dignan, “ARM Holdings 2015 Plan : 

Grab PC, server share,” Feb 3rd 2011, 

http://www.zdnet.com/blog/btl/arm-holdings-

2015-plan-grab-pcserver- share/44386 

[12] G. Bradski and A. Kaehler, “Learning 

OpenCV,” ISBN: 978-0- 59651613-0. 

[13] M. Marengoni and D. Stringhini, “High 

Level Computer Vision using OpenCV,” 24th 

SIBGRAPI Conference on Graphics, Patterns 

and Images Tutorials 2011, pp. 11-24. 

[14] Y. Liu, L. Cui, J. Shu and G. Xin, “License 

Plate Location Method Based on Binary Image 
Jump and Mathematical Morphology,” 

International Journal of Digital Content 

Technology and its Applications 2011, pp. 259–

265. 

[15] H. Lee, D, Kim, D. Kim and S.Y. Bang, 

“Real Time Automatic VehicleManagement 

System using Vehicle Tracking and Car Plate 

Number Identification,” 

[16] J.H. Hsieh, S. H. Yu and Y. S. Chen, 

“Morphology Based license plate detection from 

complex scenes,” 16th International Conference 
on Pattern Recognition (ICPR) 2012, pp. 79-179. 

[17] M. T. Qadri and M. Asif, “Automatic 

Number Plate Recognition System for Vehicle 

Identification using Optical Character 

Recognition,” International Conference on 

Education Technology and Computer 2009, pp. 

335-338. 

http://openrelief.org/ 

http://www.theregister.co.uk/2012/06/12/raspber

ry_pi_drone/ 

http://www.zdnet.com/raspberry-pi-designer-

hints-at-future-   version-4010025712/ 

http://janbierens.com/2012/05/22/raspberry-pi-

and-the-future/ 

http://en.wikipedia.org/wiki/Raspberry_Pi 

http://www.pcpro.co.uk/reviews/desktops/37429

0/raspberry-pi-model-b 

http://www.techrepublic.com/blog/european-

technology/raspberry-pi-five-ways-business-can-

use-it/610 

 

http://www.zdnet.com/blog/btl/arm-holdings-2015-plan-grab-pcserver-
http://www.zdnet.com/blog/btl/arm-holdings-2015-plan-grab-pcserver-
http://openrelief.org/
http://openrelief.org/
http://www.theregister.co.uk/2012/06/12/raspberry_pi_drone/
http://www.theregister.co.uk/2012/06/12/raspberry_pi_drone/
http://www.theregister.co.uk/2012/06/12/raspberry_pi_drone/
http://www.theregister.co.uk/2012/06/12/raspberry_pi_drone/
http://www.theregister.co.uk/2012/06/12/raspberry_pi_drone/
http://www.theregister.co.uk/2012/06/12/raspberry_pi_drone/
http://www.zdnet.com/raspberry-pi-designer-hints-at-future-version-4010025712/
http://www.zdnet.com/raspberry-pi-designer-hints-at-future-version-4010025712/
http://www.zdnet.com/raspberry-pi-designer-hints-at-future-version-4010025712/
http://www.zdnet.com/raspberry-pi-designer-hints-at-future-version-4010025712/
http://www.zdnet.com/raspberry-pi-designer-hints-at-future-version-4010025712/
http://janbierens.com/2012/05/22/raspberry-pi-and-the-future/
http://janbierens.com/2012/05/22/raspberry-pi-and-the-future/
http://janbierens.com/2012/05/22/raspberry-pi-and-the-future/
http://en.wikipedia.org/wiki/Raspberry_Pi
http://en.wikipedia.org/wiki/Raspberry_Pi
http://www.pcpro.co.uk/reviews/desktops/374290/raspberry-pi-model-b
http://www.pcpro.co.uk/reviews/desktops/374290/raspberry-pi-model-b
http://www.techrepublic.com/blog/european-technology/raspberry-pi-five-ways-business-can-use-it/610
http://www.techrepublic.com/blog/european-technology/raspberry-pi-five-ways-business-can-use-it/610
http://www.techrepublic.com/blog/european-technology/raspberry-pi-five-ways-business-can-use-it/610

