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Abstract— In this paper we have proposed and designed an 

automated vehicle identify recognition system using image 

processing. The captured image of the vehicle number plate 

is processed and characters are recognized using 

Convolutional neural network (CNN) and authenticated by 

implementing it on Raspberry Pi. 
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I. INTRODUCTION 

The increase growth in the number of automobile has 

facilitated human life but it has lead to various issues like 

traffic congestion, traffic problem etc. The rapid growth in 

the number of vehicles demands for the efficient automatic 

vehicle identification system. So automatic license plate 

detection and Recognition is necessary. Automatic vehicle 

identity recognition is surveillance method that uses 

Convolutional Neural Network. They can also used at CC 

TVs or ones specifically designed for the task. The basic 

process involves image capturing, detection of number plate, 

segmentation and recognition of characters. In the proposed 

system Convolutional Neural Network and Raspberry pi is 

used and we have used Open Computer Vision and Python 

for Programming which is better than MATLAB. OpenCV 

can be used for Real Time Applications.  

II. METHODOLOGY 

A proposed automated vehicle identity recognition system is 

as shown in the figure (1). The images of Indian vehicle 

number plate with different font size, styles and background 

are processed using image processing. The convolutional 

neural network used is wide to recognise the characters and 

numbers in the plate without errors. 

The car license plate recognised using many other 

methods previously like MATLAB and DSP. Those methods 

had complexity in getting accurate result, time taken, efficient 

rate etc. To overcome such complexity other method is 

proposed using OpenCV. The language used here is Python. 

Raspberry Pi used here is mainly for recognizing the captured 

image, and it acts as real time displaying system.   

 
Fig. 1: Proposed Automated Vehicle Identity Recognition 

System 

The hardware part consists of raspberry pi 3B, 

camera and LED.  This is called as Raspberry pi camera 

module. 

The recognition is done by raspberry pi from the 

image which camera captures in real time. This module is 

connected to a monitor, which is used for display. Raspberry 

pi is also connected to mouse and keyboard. Raspberry pi can 

also be connected to the PC monitor, laptop or TV monitor. 

In this case it is been connected to the PC monitor along with 

mouse and keyboard. Monitor is used to display the captured   

image and also the recognised character. Mouse and keyboard 

are the supporting features, which gives access to the monitor 

for controlling the raspberry pi recognition. After capturing 

the image the basic image processing steps are taken place. 

For each individual step the specific algorithm should be used 

based on the applications, because these algorithms can 

improve the recognition rate, efficiency rate and reduces the 

time taken. 

 
Fig. 2: Flow Chart of Processing of Image 

The general image processing steps are used for this 

process, here we used many algorithms for each step. 

Classification is done by CNN algorithm.  For segmentation 

separate region is parted and segmented after that 

classification step is taken place. CNN classifier is used to 

recognise the characters present on the vehicle number plate. 

These algorithms called out in the package. Inpython, 

programming code is grouped as package. 
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 Real Time Input: 

Camera, which is connected to Raspberry pi capture the 

image of the car in front and to process vehicle number plate 

detection and recognition. We give an image of car as input 

that goes through the image pre-processing stages that 

improves the image quality leads to better result in later 

stages.  

 Pre-processing: 

Pre-processing is an important step in any image analysis. 

The most motive of pre-processing is to reinforce the standard 

of the image which will be processed for recognition .Various 

processes that we tend to area unit progressing to apply area 

unit changing, RGB image to Gray scale, noise reduction and 

binarization of an image. In python many packages are 

available to perform pre-processing.  

 Segmentation: 

Character segmentation is carried on the binary image of the 

extracted number plate. The algorithm used here is horizontal 

scanning that makes use of a scanning line that finds the 

conditions satisfying the beginning and end position of the 

character. 

Features will be extracted from segmented number plate. 

 Classification: 

To recognize the segmented characters efficiently, we used 

convolutional neural network training to train our system 

over a dataset downloaded. After the training, we used the 

same neural network model for recognizing the characters. 

III. CONVOLUTIONAL NEURAL NETWORK 

A Convolutional Neural Network (CNN) is a Deep Learning 

algorithm which can take in a input image, provide 

significance to different perspectives/questions in the picture 

and have the capacity to separate one from the other. The pre-

preparing required in a CNN is much lower when contrasted 

with other order algorithms. While in crude techniques 

channels are hand-built, with enough preparing, CNN can 

gain proficiency with these qualities. 

The architecture of a CNN is comparable to that of 

the availability example of Neurons in the Human Brain and 

was propelled by the association of the Visual Cortex. 

Singular neurons react to improvements just in a confined 

locale of the visual field known as the Receptive Field. An 

accumulation of such fields Overlap to cover the whole visual 

territory. 

 Layers of Convolutional layer Network 

The fundamental layers present in a Convolution Neural 

Network are as recorded underneath. The CNN's layers each 

play out a predefined activity that prompts satisfying the 

general undertaking of the CNN. The CNNs are commonly 

utilized for classification and object recognition purposes and 

accordingly, the layers present in the system help in deciding 

the set features of the images gained.  

The vital layers present are as per the following: 

1) Convolutional layer 

2) Relu layer 

3) Cross channel Normalization layer 

4) Pooling layer 

5) Dropout layer 

6) Fully Connected layer 

7) Loss layer 

 
Fig. 3: Convolutional Neural Network 

IV. HARDWARE & SOFTWARE REQUIREMENTS 

 Hardware 

Raspberry Pi 3model B is used for processing, which has 1GB 

RAM, 4USB ports, SD card is used for memory, 40 pins. It is 

more powerful and efficient processor when compared other 

models of Raspberry Pi. This also has inbuilt Wi-Fi and 

Bluetooth models. The recommended programming language 

for Raspberry Pi is python. 

 
Fig. 4: Raspberry Pi 3 Model B 

 Software 

 Keras is the open source library written in python for 

Neural Network and supports CNN. 

 Tensorflow is the open source platforms used for 

building models in Machine Learning. 

 OPenCV consist of library of programming functions for 

real time applications. It supports deep learning frame 

works like Tensorflow. 

 Tkinter is the standard python interface for Graphical 

User Interface (GUI). 

V. RESULTS 

The performance of this proposed algorithm has been tested 

on several vehicle plates and provides very satisfactory 

results. 

In our project we have classified the vehicles into 

two category, namely Registered vehicles for which Parking 

is allowed and Not Registered vehicles are allocated for 

visitors parking. 
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VI. CONCLUSION 

The proposed work shows that free and open source 

technologies are matured enough for scientific computing 

domains. The system works satisfactorily for wide variations 

in illumination conditions and different types of number 

plates commonly found in India. When compared to 

simulation process it is for sure, a better alternative to the 

existing proprietary systems. Currently, we have proposed the 

algorithms for automated vehicle identity recognition system. 

We have implemented this system on Open CV library. The 

algorithms which is suitable for this application is been 

chosen and the process were performed and executed 

successfully. 
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