
The International Journal of Research, Education, and Innovation (IJREI) 

Volume 1, Issue 3, May 2024, pp.1-6  

Copyright © 2024: IJREI (www.ijrei.org) 
 

1 
 

A Review Analysis of Mixed Automatic License Plate 

Recognition Using Machine Learning Methods 
1Pankaj Kumar Chaurasiya, 2Sanjay Pal  

1M. Tech., Scholar, CSE OIST Bhopal, spankajkumarchaurasiya@gmail.com,India  

2Assis. Prof., CSE OIST Bhopal , India 

 

Abstract- Automatic License Plate Recognition (ALPR) systems have become integral in various 

applications such as traffic management, law enforcement, and security systems. This review paper 

presents a comprehensive analysis of mixed ALPR systems employing machine learning methods. The 

paper surveys a wide array of ALPR techniques, including traditional machine learning algorithms and 

recent advancements in deep learning models. Emphasis is placed on the methodologies used for license 

plate detection, character segmentation, and recognition. Key challenges addressed in the review include 

varying lighting conditions, diverse plate formats, and image distortions. By comparing different 

approaches, the paper highlights the strengths and limitations of each method. The analysis also includes 

performance evaluations based on metrics such as accuracy, processing speed, and robustness. Findings 

suggest that hybrid models combining convolutional neural networks (CNNs) with traditional machine 

learning techniques offer promising results, particularly in complex and dynamic environments. The 

paper concludes with recommendations for future research directions, focusing on improving real-time 

processing capabilities and enhancing the generalizability of ALPR systems across different regions and 

conditions. 
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1. INTRODUCTION 

Automatic License Plate Recognition (ALPR) systems 

have become increasingly important in a wide range of 

applications, including traffic management, law 

enforcement, toll collection, and parking management. 

These systems are designed to identify vehicles by 

capturing and interpreting images of their license plates. 

A typical ALPR system comprises three primary stages: 

license plate detection, character segmentation, and 

character recognition. 

Automatic License Plate Recognition (ALPR) systems 

have become integral to various applications, including 

traffic management, law enforcement, and access 

control. These systems facilitate the automatic 

identification and recognition of vehicle license plates, 

offering significant advantages in terms of efficiency, 

accuracy, and operational cost reduction. The 

development and enhancement of ALPR technologies 

have evolved considerably, driven by advancements in 

machine learning and image processing techniques. 

The traditional methods of ALPR relied heavily on 

handcrafted features and rule-based algorithms, which, 

while effective in controlled environments, often 

struggled with varying conditions such as lighting, 

weather, and different plate formats. With the advent of 

machine learning, particularly deep learning, there has 

been a paradigm shift in the approach towards ALPR. 
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Convolutional Neural Networks (CNNs) have 

demonstrated superior performance in image 

classification and object detection tasks, making them a 

natural fit for license plate detection and recognition. 

This paper presents a comprehensive review of mixed 

ALPR systems utilizing machine learning methods. By 

integrating CNNs with other techniques such as Haar 

cascades for feature extraction and Optical Character 

Recognition (OCR) for character recognition, we aim to 

achieve high accuracy and robustness in diverse real-

world scenarios. The proposed approach addresses the 

key challenges in ALPR, including accurate detection 

in cluttered environments, efficient character 

segmentation, and reliable recognition of various plate 

formats. 

Our review covers a wide range of studies, comparing 

different methodologies and their performance metrics. 

We discuss the strengths and limitations of each 

approach, providing a detailed analysis of the state-of-

the-art in ALPR technology. Additionally, we explore 

the potential of hybrid models that combine multiple 

machine learning techniques to enhance the overall 

system performance. Through this review, we aim to 

provide insights into the future directions for ALPR 

research and development, highlighting the importance 

of continuous innovation in this field.This paper 

reviews the current state of ALPR systems that utilize a 

combination of CNNs and Haar-like features. It 

examines the methodologies employed in these hybrid 

approaches, evaluates their performance through 

experimental results, and compares them to standalone 

methods. Additionally, the paper discusses the 

challenges associated with integrating these techniques, 

such as system complexity and computational demands. 

The goal of this review is to highlight the potential of 

mixed methodologies in advancing ALPR technology 

and to provide insights for future research directions in 

this field. 

II. LITERATURE SURVEY 

Chris Henry et al. proposed approach comprises three 

primary steps: license plate (LP) detection, unified 

character recognition, and multinational LP layout 

detection. The system is primarily based on the You 

Only Look Once (YOLO) neural networks. 

Specifically, Tiny YOLOv3 is utilized for LP detection, 

while YOLOv3-SPP, a version of YOLOv3 

incorporating the Spatial Pyramid Pooling (SPP) block, 

is employed for character recognition. The localized LP 

is input into YOLOv3-SPP for character recognition, 

which returns the bounding boxes of the predicted 

characters without providing information about the 

sequence of the LP number. A license plate number 

with an incorrect sequence is considered incorrect. To 

ensure the correct sequence extraction, a layout 

detection algorithm is proposed, capable of accurately 

extracting LP numbers from multinational LPs. 

Author compiled our own Korean car plate (KarPlate) 

dataset and made it publicly accessible. The proposed 

system was evaluated on LP datasets from five 

countries: South Korea, Taiwan, Greece, USA, and 

Croatia. Additionally, a small dataset containing LPs 

from 17 countries was collected to assess the 

effectiveness of the multinational LP layout detection 

algorithm. The proposed ALPR system processes an 

image in approximately 42 ms on average to extract the 

LP number. Experimental results validate the efficiency 

and accuracy of our ALPR system. [1] 

Lubna et. al. comprehensively explore the landscape of 

Automatic Number Plate Recognition (ANPR) systems, 

emphasizing the advancements and challenges 

associated with this technology in the context of 

Intelligent Transportation Systems (ITS). ANPR 

systems play a crucial role in identifying vehicles based 

on their number plates using sophisticated recognition 

techniques, often involving computer vision (CV) 

methodologies. 

The survey delves into current state-of-the-art 

algorithms employed in ANPR, providing an extensive 

performance comparison between various real-time 

tested and simulated approaches. The discussion covers 

the complexities and factors influencing ANPR system 

accuracy, such as number plate conditions, non-

standardized formats, environmental variables (e.g., 

camera quality, mounting position, lighting conditions), 

and computational constraints. These challenges 

underscore the dynamic nature of ANPR research and 

its ongoing evolution. 

Furthermore, the paper highlights the integration of 

ANPR with emerging technologies like RFID systems, 

GPS, and Android platforms within the framework of 
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the Internet-of-Things (IoT). The authors emphasize the 

pivotal role of deep learning techniques in enhancing 

detection rates within the CV domain, underscoring 

their widespread adoption and effectiveness. 

Ultimately, this review aims to advance the knowledge 

base in ITS (ANPR) by synthesizing prior research, 

analyzing extraction, segmentation, and recognition 

techniques, and offering insights into future trends and 

directions for further research in this dynamic field[2]. 

Ming-Xiang He et al. In their research, the authors 

propose a robust method that effectively detects and 

corrects multiple license plates within a single image, 

even when faced with severe distortion or skewing. 

This method then inputs the corrected license plates 

into the recognition module to obtain accurate results. 

Unlike existing license plate detection and recognition 

techniques, the authors' approach utilizes affine 

transformation during the detection phase to rectify 

distorted license plate images. This approach not only 

prevents the accumulation of intermediate errors but 

also significantly improves recognition accuracy. 

As an additional contribution, the authors introduce a 

challenging dataset for Chinese license plate 

recognition, which includes images captured from 

various scenes and under diverse weather conditions. 

Through extensive comparative experiments, the 

authors demonstrate the effectiveness of their proposed 

method, highlighting its advantages over traditional 

methods in terms of accuracy and robustness. This 

work represents a significant advancement in the field 

of license plate recognition, particularly in handling 

complex and real-world conditions..[3] 

Wang Weihong et al. study delves into the application 

of deep learning in license plate recognition, focusing 

on several key aspects: 

Advanced Algorithm Development: The research 

introduces cutting-edge algorithms designed to tackle 

three critical technical challenges in license plate 

recognition: handling license plate skew, mitigating 

image noise, and addressing license plate blur. 

Algorithm Classification: Deep learning algorithms are 

systematically categorized into two main groups: direct 

detection algorithms and indirect detection algorithms. 

The author provides a detailed analysis of the strengths 

and limitations inherent in current approaches to license 

plate detection and character recognition. 

Systematic Comparison: The study conducts a 

comparative analysis across different license plate 

recognition systems, examining variations in dataset 

characteristics, workstation configurations, accuracy 

levels, and computational efficiency. 

Dataset Evaluation: Furthermore, the author 

meticulously evaluates existing public license plate 

datasets, assessing factors such as dataset size, image 

resolution, and environmental variability. This 

evaluation informs a forward-looking discussion on 

potential future research directions in the field of 

license plate recognition. 

Through this comprehensive approach, the author 

contributes valuable insights into the state-of-the-art in 

deep learning applications for license plate recognition, 

offering a foundation for further advancements in the 

field.[4] 

Irina Valeryevna Pustokhina et al. work introduces 

an innovative deep learning-based Vehicle License 

Plate Recognition (VLPR) model known as the Optimal 

K-means (OKM) clustering-based segmentation and 

Convolutional Neural Network (CNN) based 

recognition, termed as the OKM-CNN model. This 

model operates through three primary stages: License 

Plate (LP) detection, segmentation using the OKM 

clustering technique, and license plate number 

recognition using CNN. 

In the initial stage, LP localization and detection utilize 

the Improved Bernsen Algorithm (IBA) and Connected 

Component Analysis (CCA) models. Subsequently, the 

OKM clustering method, enhanced with the Krill Herd 

(KH) algorithm, is employed to segment the LP image 

effectively. Finally, character recognition within the LP 

is achieved using a CNN model. 

The effectiveness of the OKM-CNN model was 

rigorously evaluated through extensive experiments on 

three datasets: Stanford Cars, FZU Cars, and the 

HumAIn 2019 Challenge dataset. The simulation 

results demonstrate that the OKM-CNN model 

outperforms other comparative methods significantly, 
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validating its superior performance in license plate 

recognition tasks.[5] 

Ali Tourani et al. present an advanced Vehicle License 

Plate Recognition (VLPR) model termed the Optimal 

K-means (OKM) clustering-based segmentation and 

Convolutional Neural Network (CNN) based 

recognition, referred to as the OKM-CNN model. This 

model is structured around three key stages: License 

Plate (LP) detection, segmentation using OKM 

clustering, and license plate number recognition using 

CNN. 

The initial stage involves LP detection achieved 

through the Improved Bernsen Algorithm (IBA) and 

Connected Component Analysis (CCA) models. 

Following this, the OKM clustering technique, 

augmented with the Krill Herd (KH) algorithm, is 

applied to accurately segment the LP image. Finally, 

character recognition within the segmented LP is 

conducted using a CNN model. 

The efficacy of the OKM-CNN model was extensively 

evaluated using three distinct datasets: Stanford Cars, 

FZU Cars, and the HumAIn 2019 Challenge dataset. 

Through comprehensive simulations, the study 

confirms that the OKM-CNN model surpasses other 

existing methods in terms of accuracy and performance 

in VLPR tasks.[6] 

III. METHODOLOGY 

Convolutional Neural Network (CNN) 

Convolutional Neural Networks (CNNs) are a 

specialized class of artificial neural networks designed 
for processing and analyzing visual data, particularly 

images. They have become the cornerstone of various 

computer vision tasks, ranging from image 

classification to object detection. The Convolutional 

Neural Network (CNN) presented here is designed for 

the purpose of Automatic License Plate Recognition 

(ALPR). ALPR is a computer vision task that involves 

the identification and interpretation of license plates 

from images or video streams. The convolutional neural 

network (CNN) plays a pivotal role within the ALPR 

(Automatic License Plate Recognition) system, 
facilitating precise detection and recognition of license 

plates. 

Its main purpose within the ALPR framework is to 

autonomously extract pertinent features from license 

plate images and to predict the characters that are 

present on the plate. The CNN is specifically trained to 

recognize and differentiate unique patterns, shapes, and 

configurations that are characteristic of license plates. 

HAAR 

 Haar-based license plate detection utilizes several key 

steps to achieve efficient and accurate recognition. 

Initially, image preprocessing involves converting color 

images to grayscale to simplify processing and 

normalizing pixel values for consistent input. Haar-like 
features, such as edge and line features, are then 

extracted from integral images, enabling rapid 

computation of pixel intensity differences across 

rectangular regions.  

The Haar cascade classifier is subsequently trained 

using annotated datasets of positive (license plates) and 

negative (non-license plate) samples, employing the 

Adaboost algorithm to create a robust classifier. During 
detection, the trained classifier applies a sliding window 

approach across the image at multiple scales, utilizing 

multi-scale detection and non-maximum suppression to 

accurately locate license plates while minimizing 

redundant detections. Post-processing steps, including 

bounding box refinement and false positive reduction 

techniques, further enhance detection accuracy. This 

comprehensive methodology underscores the efficacy 

of Haar-like features within the Viola-Jones framework 

for real-time license plate recognition applications. 

IV. CONCLUSION 

The field of Automatic License Plate Recognition 

(ALPR) has significantly advanced with the integration 
of machine learning techniques, particularly 

Convolutional Neural Networks (CNNs). This review 

highlights the transformative impact of these 

technologies on ALPR systems, providing substantial 

improvements in accuracy, robustness, and efficiency 

across various applications. The comparative analysis 

of different methodologies reveals that machine 

learning-based approaches, especially those combining 

multiple techniques such as Haar cascades, CNNs, and 

Optical Character Recognition (OCR), outperform 

traditional rule-based systems in diverse and 

challenging conditions. 

Key findings from the reviewed studies indicate that 

hybrid models leveraging the strengths of different 

machine learning algorithms can effectively address 

common issues in ALPR, such as variations in lighting, 
weather, and plate formats. The integration of deep 

learning with traditional methods not only enhances 
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detection and recognition accuracy but also reduces 

error rates associated with character segmentation and 

classification. 

Despite these advancements, there are still challenges to 

overcome, particularly in achieving real-time 

processing capabilities and handling highly cluttered or 

occluded environments. Future research should focus 

on optimizing the computational efficiency of ALPR 

systems, exploring novel machine learning 

architectures, and developing more comprehensive 
datasets that include a wide variety of license plate 

styles and environmental conditions. 
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