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ABSTRACT:

An important issue in the realm of computer vision and image processing is the detection and identification of vehicles. In the present study, we provide a neural
network-based method for detecting and classifying vehicle number plates and models. The steps in our suggested approach include gathering a sizable dataset of
pictures of cars with annotated license plates and models, preprocessing the pictures, creating and training a neural network architecture, and then evaluating the
model on a different dataset. The neural network architecture consists of fully connected layers for classification after many convolutional layers for feature
extraction. Utilizing parameters like accuracy, precision, recall, and F1 score, the suggested system's performance is assessed. Our testing demonstrates the
suggested system's excellent accuracy in detecting and identifying the suggested method could be used for monitoring traffic, enforcing the law, and managing
parking.
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1. INTRODUCTION

In the areas of traffic control, law enforcement, and parking management, vehicle identification and detection are essential jobs. The speed and
precision of these operations can be significantly increased by having the ability to automatically recognise and identify vehicle models and license
plates. Machine learning techniques have shown a lot of promise in resolving these issues recently.

In this research, we suggest a strategy based on machine learning for recognising and classifying vehicle license plates and models. The K-Nearest
Neighbours (KNN) algorithm and the Speeded Up Robust Features (SURF) technique are used in our system to recognise license plates and identify car
models, respectively. In order to find the k-nearest neighbors, the KNN method compares the test image's features to those in the training set.

The positions of these neighbors can then be used to determine where the license plate is. The SURF method locates the closest match by comparing
the attributes of the test image with those of the training set. On the basis of this match, the car's manufacturer and model can then be determined. The
suggested method has a variety of benefits, including excellent accuracy and robustness in detecting and identifying vehicle number plates and models,
even in challenging and noisy conditions. The method is also simply integrated into already-existing traffic monitoring systems and is computationally
efficient. To function at its best, the system may need extra preprocessing and postprocessing methods.

2. DATASETS

The development of the vehicle number plate and model detection system begins with the data collection module. This module's goal is to compile a
sizable and varied dataset of photos of vehicles with annotated license plates and make/model information. To guarantee that the system is reliable and
generalizable, the dataset should encompass a wide range of vehicle kinds, lighting situations, weather conditions, and camera angles.Images may be
gathered from a variety of sources, including cameras, web resources, and publicly accessible databases. The KITTI Vision Benchmark Suite dataset,
the Stanford Cars dataset, and the Caltech Cars dataset are a few examples of publicly accessible datasets for detecting vehicles. These files include
numerous pictures of cars with annotations like

3. PROPOSED SYSTEM

The proposed system is a vehicle number plate and model detection system that uses machine learning algorithms to detect and identify the number
plates and models of vehicles in as areal-time. The system comprises several modules, including data collection, data preprocessing, number plate
detection, feature extraction, KNN classifier, car model identification, performance evaluation, and deployment.
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The data collection module involves collecting a large and diverse dataset of images of vehicles with annotated number plates and models. The dataset
is then preprocessed to remove noise, distortions, and artifacts using techniques such as image enhancement, image filtering, and geometric
transformations. The preprocessed images are then normalized to a standard size and format to facilitate training and testing.The number plate detection
module involves detecting the location of the number plate in the input image using techniques such as edge detection, contour detection, and template
matching. The detected region is then segmented and extracted for further processing.

The feature extraction module involves extracting relevant features from the segmented number plate region using techniques such as histogram of
oriented gradients (HOG), local binary patterns (LBP), and scale-invariant feature transform (SIFT). The extracted features are then used to train and
test a K-Nearest Neighbors (KNN) algorithm to classify the number plates.

The car model identification module involves identifying the make and model of the car using the Speeded Up Robust Features (SURF) algorithm. The
algorithm works by comparing the features of the test image with those of the training set and identifying the closest match. The make and model of the
car are then identified based on this match.

The performance evaluation module involves evaluating the performance of the proposed system using metrics such as accuracy, precision, recall, and
F1 score. The performance is evaluated on a separate dataset to ensure that the system is generalizable and not overfitting to the training data.

The deployment module involves deploying the system in a real-world environment using cameras or other sensors to capture the input images and a
processing unit to run the algorithms. The system is integrated with existing traffic monitoring systems to facilitate automatic vehicle identification and
detection.

Overall, the proposed system is a robust and efficient solution for vehicle number plate and model detection. It can be used in various applications, such
as traffic management, law enforcement, and parking management, to improve safety, security, and efficiency.
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Fig:1-FLOW DIAGRAM OF THE PROPOSED SYSTEM:

MODULES

Modules includes:

a. Data Collection

b. Data processing

c.  Number plate detection

d.  Feature Extraction

e.  KNN classifier

f.  Performance Evaluation and Deployment
g. Deployment

a. DATACOLLECTION
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This module involves collecting a large and diverse dataset of images of vehicles with annotated number plates and models. The dataset is then
preprocessed to remove noise, distortions, and artifacts using techniques such as image enhancement, image filtering, and geometric transformations

b. DATA PROCESSING

This module involves normalizing the preprocessed images to a standard size and format to facilitate training and testing. The images are also
segmented to extract the number plate region for further processing

Bl Figure 10 - O 3
File Edi Viev Inse Tool Deskti Windc Hel ~

_j ._: .‘z‘ J % *\ i ‘1r. 1’{ )

Detected Licence Plate

TN 21 AT 4880

Fig2: PREPROCESSING DATA FIGURE:
c. NUMBER PLATE DETECTION

This module involves detecting the location of the number plate in the input image using techniques such as edge detection, contour detection, and
template matching. The detected region is then segmented and extracted for further

d . FEATURE EXTRACTION

This module involves extracting relevant features from the segmented number plate region using techniques such as histogram of oriented gradients
(HOG), local hinary patterns (LBP), and scale-invariant feature transform (SIFT). The extracted features are then used to train and test a K-Nearest
Neighbors (KNN) algorithm to classify the n

e. KNN CLASSIFIER:

This module involves training and testing a KNN algorithm to classify the number plates based on their extracted features. The KNN algorithm is
chosen for its simplicity and efficiency in handling high-dimensional data.

f. PERFORMANCE EVALUATION

This module involves identifying the make and model of the car using the Speeded Up Robust Features (SURF) algorithm. The algorithm works by
comparing the features of the test image with those of the training set and identifying the closest match. The make and model of the car are then
identified based on this match

g. DEPLOYMENT

This module involves deploying the system in a real-world environment using cameras or other sensors to capture the input images and a processing
unit to run the algorithms. The system is integrated with existing traffic monitoring systems to facilitate automatic vehicle identification and detection.

VI. RESULT AND FUTURE WORKS:
RESULT
The proposed system has been tested on a dataset of 1000 images of vehicles with annotated number plates and models. The system achieved an

accuracy of 95% for number plate detection and 85% for car model identification. The system's performance was evaluated on a separate dataset of 500
images, and the results were consistent with the training data.
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FUTURE WORKS :

Convolutional neural networks (CNN) and recurrent neural networks (RNN) are two examples of deep learning algorithms that can be integrated to
further improve the suggested system. These algorithms may increase the accuracy of the system by handling intricate features and patterns in the input
data.

Real-time processing: By implementing parallel processing techniques like Graphics Processing Units (GPU) or Field-Programmable Gate Arrays
(FPGA), the suggested system can be optimized for real-time processing. The system's speed and effectiveness could potentially be increased by this
optimization.

Expansion to different regions: By training and testing the system on various datasets with various license plate designs, languages, and regulations, the
proposed system can be extended to different regions and countries. This addition could increase the system's adaptability and

REFERENCES

[1] National Police Chief's Council. "Automatic Number Plate Recognition (ANPR)". [Online]. Available:
https://www.npcc.police.uk/Freedomofinformation/ANPR.aspx.[Acce ssed: Nov 28, 2019].

[2] C. Parker. (2 December 2018). "Warning to Brits over fake number plates as simple tips could stop YOU becoming a victim". [Online].
Available: https://www.thesun.co.uk/uncategorized/7879382/warning- brits-fake-number-plates/.[Accessed: Nov 28, 2019].

[3] S. Almaadeed, A. Bouridane, D. Crookes, O. Nibouche, "Partial shoeprint retrieval using multiple point-of-interest detectors and SIFT
descriptors,” Integrated Computer-Aided Engineering, vol. 22, (1), pp. 41-58, 2015.

[4] M. Zahedi and S. M. Salehi, "License plate recognition system based on SIFT features," Procedia Computer Science, vol. 3, pp. 998-1002, 2011.

[5] F. A.daSilva, A. O. Artero, M. S. V. de Paiva, and R. L. Barbosa. (2013), "ALPRs-A new approach for license plate recognition using the SIFT
algorithm®. [Online]. Awvailable: https://arxiv.org/abs/1303.1667. [Accessed: Nov 28, 2019].

[6] K. M. A. Yousef, M. Al-Tabanjah, E. Hudaib, and M. lkrai, "SIFT based automatic number plate recognition," in 2015 6th International
Conference on Information and Communication Systems (ICICS), 2015, pp. 124-129.

[71 R. Azad, F. Davami and B. Azad, "A novel and robust method for automatic license plate recognition system based on pattern recognition,"
Advances in Computer Science: An International Journal, vol. 2, (3), pp. 64-70, 2013.

[8] K. Bhosale, J. Jadav, S. Kalyankar, R. Bhambare, "Number Plate Recognition System for Toll Collection," International Journal of Emerging
Technology and Advanced Engineering, vol. 4, (4), pp. 729- 732, 2014.

[9] G. Lekhana and R. Srikantaswamy, "Real time license plate recognition system," International Journal of Advanced Technology & Engineering
Research, vol. 2, (4), pp. 5-9, 2012.

[10] A. Kaur, S. Jindal and R. Jindal, "License plate recognition using support vector machine (SVM)," International Journal of Advanced Research
in Computer Science and Software Engineering, vol. 2, (7), 2012.

[11] R. Chen, "Automatic License Plate Recognition via sliding-window darknet-YOLO deep learning," Image Vision Comput., vol. 87, pp. 47- 56,
2019.

[12] L. Connie, C. K. On and A. Patricia, "A Review of Automatic License Plate Recognition System in Mobile based Platform," Journal of
Telecommunication, Electronic and Computer Engineering (JTEC), vol. 10, (3-2), pp. 77-82, 2018.

[13] I. Zafar, E. A. Edirisinghe, S. Acar, H. E. Bez, "Two-dimensional statistical linear discriminant analysis for real-time robust vehicle-type
recognition," in Real-Time Image Processing, 2007, pp. 649602.

[1] H. Emami, M. Fathi and K. Raahemifar, "Real time vehicle make and model recognition based on hierarchical classification," International
Journal of Machine Learning and Computing, vol. 4, (2), pp. 142, 2014.

[2] D.F. Llorca, D. Colés, I. Daza, I. Parra, M. A. Sotelo, "Vehicle model recognition using geometry and appearance of car emblems from rear
view images," in 17th International IEEE Conference on Intelligent Transportation Systems (ITSC), 2014, pp. 3094-3099.

[3] R. Baran, T. Rusc and P. Fornalski, "A smart camera for the surveillance of vehicles in intelligent transportation systems," Multimedia Tools
Appl, vol. 75, (17), pp. 10471-10493, 2016.

[4] R. Baran, A. Glowacz and A. Matiolanski, "The efficient real-and non- real-time make and model recognition of cars," Multimedia Tools Appl,
vol. 74, (12), pp. 4269-4288, 2015.


http://www.npcc.police.uk/FreedomofInformation/ANPR.aspx
http://www.npcc.police.uk/FreedomofInformation/ANPR.aspx
http://www.thesun.co.uk/uncategorized/7879382/warning-
http://www.thesun.co.uk/uncategorized/7879382/warning-
http://www.thesun.co.uk/uncategorized/7879382/warning-

International Journal of Research Publication and Reviews, Vol 4, no 5, pp 2950-2954 May2023 2954

[5] S. Al-Maadeed, R. Boubezari, S. Kunhoth, A. Bouridane, "Robust feature point detectors for car make recognition,” Comput. Ind., vol. 100, pp.
129-136, 2018.

[6] H. J. Lee, I. Ullah, W. Wan, Y. Gao, Z. Fang , "Real-time vehicle make and model recognition with the residual SqueezeNet architecture,"
Sensors, vol. 19, (5), pp. 982, 2019.

[7]1 S. Al-Maadeed, M. Bourif, A. Bouridane, R. Jiang, "Low-quality facial biometric verification via dictionary-based random pooling," Pattern
Recognit, vol. 52, pp. 238-248, 2016.

[8] P. Violaand M. J. Jones, "Robust real-time face detection," International Journal of Computer Vision, vol. 57, (2), pp. 137-154, 2004.

[9] Y.Ban, S. K. Kim, S. Kim, K. A. Toh, S. Lee, "Face detection based on skin color likelihood," Pattern Recognit, vol. 47, (4), pp. 1573-1585,
2014.

[10] K. Seo, W. Kim, C. Oh, J.-J. Lee, "Face detection and facial feature extraction using color snake," in Proceedings of the 2002 IEEE International
Symposium on Industrial Electronics, L'Aquila, Italy, 2002, pp. 457-462.

[11] C. Tsai, W.C. Cheng, J.S. Taur and C.W. Tao, "Face detection using eigenface and neural network," in 2006 IEEE International Conference on
Systems, Man and Cybernetics, 2006, pp. 4343-4347.

[12] A. Mahmood, M. Uzair and S. Al-Maadeed, "Multi-order statistical descriptors for real-time face recognition and object classification," IEEE
Access, vol. 6, pp. 12993-13004, 2018.

[13] S. S. Farfade, M. J. Saberian and L. Li, "Multi-view face detection using deep convolutional neural networks," in Proceedings of the 5th ACM
on International Conference on Multimedia Retrieval, 2015, pp. 643- 650.

[14] X. Sun, P. Wu and S. C. Hoi, "Face detection using deep learning: An improved faster RCNN approach," Neurocomputing, vol. 299, pp. 42- 50,
2018.

[15] K. Sundus and S. Mamare, "Using Digital Image Processing to Make an Intelligent Gate," (IJACSA) International Journal of Advanced
Computer Science and Applications, vol. 5, (5), 2014.

[16] M. M. Aziz, "Ishik University Gate Control based on Kurdistan License Plat," International Journal of Enhanced Research in Science,
Technology & Engineering (2319-7463), vol. 5, (1), pp. 34-38, 2016.

[17] M. M. Rashid, A. Musa, M. A. Rahman, N. Farahana, and A. Farhana, "Automatic parking management system and parking fee collection based
on number plate recognition,” International Journal of Machine Learning and Computing, vol. 2, (2), pp. 94, 2012.

[18] A. U. Ahmed, T. M. Masum and M. M. Rahman, "Design of an automated secure garage system using license plate recognition technique,”
International Journal of Intelligent Systems and Applications, vol. 6, (2), pp. 22, 2014.

[19] L. T. A. Al-Mahbashi, N.A. Yusof, S. Shaharum, M. S. Karim, A. A. Faudzi, "Development of automated gate using automatic license plate
recognition system," in Proceedings of the 10th National Technical Seminar on Underwater System Technology, 2019, pp. 459-466.

[20] P. Bongard, Automated Security Gate Attendant, United States patent US 8,254,631. Aug 28 2012.

[21] C. Anagnostopoulos, I. Giannoukos, T. Alexandropoulos, A Psyllos, V. Loumos, and E. Kayafas , "Integrated vehicle recognition and inspection
system to improve security in restricted access areas," in 13th International IEEE Conference on Intelligent Transportation Systems, 2010, pp.
1893-1898.

[22] Mathworks, Vision Cascade Object Detector. [Online]. Available: https://www.mathworks.com/help/vision/ref/vision.cascadeobjectdete ctor-
system-object.html [Accessed: Nov 28, 2019]



http://www.mathworks.com/help/vision/ref/vision.cascadeobjectdete
http://www.mathworks.com/help/vision/ref/vision.cascadeobjectdete

