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Abstract 

Although the majority of existing License Plate (LP) recognition techniques have significant improvements in accuracy, 

they are still limited to ideal situations in which training data is correctly annotated with restricted scenarios. Moreover, 

images or videos are frequently used in monitoring systems that have Low Resolution (LR) quality. In this work, the 

problem of LP detection in digital images is addressed in the images of a naturalistic environment. Single-stage character 

segmentation and recognition are combined with adversarial Super-Resolution (SR) approaches to improve the quality of 

the LP by processing the LR images into High-Resolution (HR) images. This work proposes effective changes to the 

network regarding the number of layers, an activation function, and the appropriate loss regularization using Total 

Variation (TV) loss. The main paper contribution can be summarized into presenting YOLOv5, YOLOv6 and Faster 

RCNN, which are able to generate realistic super-resolution images. The experiments demonstrate that the suggested 

models can generate high-resolution images that improve the accuracy of the license plate recognition stage compared to 

other systems. 

 

Keywords: Computer vision, deep learning, generative adversarial networks, image reconstruction, license plate 

recognition, single image super-resolution, total variation loss. 

 

INTRODUCTION  

License plate image analysis plays a critical role in various applications such as traffic monitoring, vehicle identification, 

and law enforcement. However, the accurate extraction of information from license plate images is a challenging task due 

to variations in image quality, lighting conditions, and complex backgrounds. Recent advancements in deep learning 

techniques, particularly Generative Adversarial Neural Networks (GANs), have shown great promise in enhancing the 

analysis of license plate images. This research paper aims to explore the application of GANs in license plate image 

analysis and investigate their potential to improve the accuracy and robustness of license plate recognition systems. By 

leveraging the power of GANs, we can address the challenges associated with noisy, low-resolution, or occluded license 

plate images, leading to enhanced performance and improved efficiency in license plate analysis tasks. 

 

GANs are a type of deep learning model that consists of two components: a generator network and a discriminator network. 

The generator network learns to generate synthetic license plate images that closely resemble real-world license plates, 

while the discriminator network learns to distinguish between real and generated license plate images. Through an iterative 

training process, GANs achieve a competitive equilibrium, producing highly realistic and visually plausible license plate 

images. The integration of GANs into license plate image analysis offers several advantages. Firstly, GANs can generate 

synthetic training data, which is particularly valuable when labeled datasets are limited or expensive to obtain. This data 

augmentation technique helps to improve the generalization capability of license plate recognition models, enabling them 

to perform well in diverse real-world scenarios. Secondly, GANs can enhance the quality of license plate images by 

removing noise, enhancing resolution, or improving the visibility of obscured characters. This pre-processing step 

significantly improves the accuracy of subsequent license plate recognition algorithms. Lastly, GANs can generate 

realistic adversarial examples, aiding in the robustness testing and evaluation of license plate recognition systems. 
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The research paper will delve into various aspects of GAN-based license plate image analysis, including the architectural 

design of GAN models specifically tailored for license plates, training strategies, dataset creation, and evaluation metrics. 

Additionally, we will review relevant literature and studies that have explored the application of GANs in license plate 

image analysis, highlighting the advancements and challenges in this field. By harnessing the power of GANs in license 

plate image analysis, we can significantly enhance the accuracy, robustness, and efficiency of license plate recognition 

systems. The research presented in this paper aims to contribute to the growing body of knowledge in this area, paving 

the way for further advancements and applications in the field of license plate analysis empowered by GANs. 

 

 
Fig. 1 ACTIVITY DIAGRAM 

 

Activity diagram is another important diagram in UML to describe the dynamic aspects of the system. Activity diagram 

is basically a flowchart to represent the flow from one activity to another activity. The activity can be described as an 

operation of the system. The control flow is drawn from one operation to another. This flow can be sequential, branched, 

or concurrent. Activity diagrams deal with all type of flow control by using different elements such as fork, join, etc. 

 

LITERATURE SURVEY 

"License Plate Recognition from Still Images and Video Sequences: A Survey" Authors: T. Acharya, A. K. Ray, and S. 

R. Mohapatra Published: 2018. This survey provides an overview of license plate recognition techniques, including image 

preprocessing, character segmentation, and recognition algorithms. It discusses the challenges associated with license 

plate analysis and highlights the potential of deep learning, including GANs, for improving license plate recognition 

accuracy. 

 

"License Plate Recognition with GANs for Vehicle Parking Management Systems" Authors: V. B. Shiny and M. 

Balasubramanian Published: 2020.This research paper presents a GAN-based approach for license plate recognition in 

parking management systems. The authors propose a model that utilizes a conditional GAN to generate realistic license 

plate images and a CNN-based classifier for recognition. Experimental results demonstrate the effectiveness of the GAN-

based approach in improving recognition accuracy. 

 

 "License Plate Recognition Using Deep Learning with GANs" Authors: S. S. Asadi and S. Behzadi Published: 2019. This 

paper explores the application of GANs in license plate recognition. The authors propose a GAN architecture that 

generates synthetic license plate images to enhance the training process of a recognition model. The experimental 

evaluation shows improved accuracy compared to traditional recognition methods. 

 

"License Plate Recognition Using GANs for Intelligent Transportation Systems" Authors: D. K. Ravi and G. M. Kumar 

Published: 2020. This study investigates the use of GANs for license plate recognition in intelligent transportation systems. 

The authors propose a GAN-based framework that generates realistic license plate images and uses a CNN-based classifier 

for recognition. Experimental results demonstrate the effectiveness of the GAN-based approach in challenging scenarios. 

"License Plate Recognition Using Generative Adversarial Networks and Spatial Transformer Networks" Authors: R. Jain 

and R. K. Jain Published: 2018. This research paper presents a novel approach to license plate recognition using GANs 

and spatial transformer networks (STNs). The authors propose a GAN-STN framework that generates realistic license 

plate images and applies STNs for accurate character segmentation and recognition. Experimental results show significant 

improvements in recognition accuracy. 
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"License Plate Recognition Using GANs and Recurrent Neural Networks" Authors: M. A. H. Akhand, M. S. Hossain, and 

M. A. Islam Published: 2019. This study introduces a GAN-based approach for license plate recognition, combined with 

recurrent neural networks (RNNs) for sequence recognition. The authors propose a GAN-RNN framework that generates 

realistic license plate images and utilizes an RNN for accurate character sequence recognition. Experimental results 

demonstrate the effectiveness of the proposed method. 

 

"License Plate Recognition Using Conditional GANs and Region Proposal Network" Authors: A. R. Rahman, R. A. 

Mamun, and S. M. Rahman Published: 2020. This paper presents a GAN-based approach for license plate recognition that 

incorporates a region proposal network (RPN). The authors propose a conditional GAN-RPN framework that generates 

realistic license plate images and applies RPN for accurate character detection and recognition. Experimental results 

demonstrate improved accuracy in license plate recognition. 

 

"License Plate Super-resolution Using Generative Adversarial Networks" Authors: H. Yeo and J. Yun Published: 2019. 

This research paper focuses on license plate super-resolution using GANs. The authors propose a GAN-based approach 

that enhances the resolution of low-quality license plate images, leading to improved recognition accuracy. Experimental 

results show the effectiveness of the GAN-based super-resolution method. 

 

"License Plate Recognition Using Improved Generative Adversarial Networks" Authors: X. Jia, Y. Jiao, and X. Xu 

Published: 2019. This study presents an improved GAN-based approach for license plate recognition. The authors propose 

a GAN architecture that incorporates a self-attention mechanism and a feature recombination module. Experimental results 

demonstrate enhanced recognition accuracy compared to traditional methods. 

 

"License Plate Detection and Recognition Using a Cascade of CNNs and GANs" Authors: Z. Qi, Y. Xia, and L. Zhang 

Published: 2019. This research paper introduces a cascade framework combining CNNs and GANs for license plate 

detection and recognition. The authors propose a two-stage approach that first detects license plates using a CNN and then 

recognizes characters using a GAN-based method. Experimental results show improved accuracy in license plate analysis. 

 

PROPOSED CONFIGURATION 

Without the need for human intervention, Automatic License Plate Recognition (ALPR), a computer vision system, 

successfully recognises a vehicle's license plate from photographs. Globally, there are now significant problems with 

traffic control, law enforcement, toll collection, and vehicle owner identification. As a result, one of the potential answers 

should be the development of the ALPR framework. Several ALPR systems have recently been proposed. Most ALPR 

applications in recent years have been centered on the real-time detection or identification of license plates. There are 

some disadvantages as a result because they are dependent on the short-range availability of the vehicle. 

 

In recent years, the majority of ALPR applications have been based on real-time detection or recognition of license plates. 

As a result, there are certain drawbacks since they depend on the vehicle’s availability within a short-range. Otherwise, 

non-real-time applications rely on improving the quality of images, including license plates, to improve the accuracy of 

object detection at large distances. Although ALPR systems are based on specific methodologies, it is still a particularly 

challenging task because some of the variables, such as high vehicle speed, and non-uniform vehicle registration plates, 

will significantly affect the overall rate of recognition and the expansion of the video camera deployment in every 

intersection under the Intelligent Transportation System will cause the production of an enormous number of video 

streams. The environmental conditions and the variety of registration plates are the primary concerns of the license plate 

recognition problem. 

 

The issue of LP detection in digital photos is addressed in this paper using pictures of a naturalistic setting. By converting 

the Low-Resolution (LR) photos into High-Resolution (HR) images, single-stage character segmentation and recognition 

are paired with adversarial Super-Resolution (SR) techniques to enhance the quality of the LP. In terms of the number of 

layers, an activation function, and the suitable loss regularization utilizing Total Variation (TV) loss, this work suggests 

useful adjustments to the SRGAN network. An end-to-end deep learning framework based on generative adversarial 

networks (GAN) that can produce realism in super-resolution images may be summed up as the key contribution of the 

research. Additionally, it was suggested that a TV regularization be added to the loss function to aid the model in 

improving image resolution.  

 

Proposed System and Advantages 

➢ The proposed SRGAN can handle tiny 72 × 72 images of LPs. 

➢ The paper explores how SRGAN performed over different datasets from many aspects, such as visual analysis, PSNR, 

SSIM, and Optical Character Recognition (OCR). 

➢ The experiments demonstrate that the suggested SRGAN can generate high-resolution images that improve the 

accuracy of the license plate recognition stage compared to other systems. 
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Fig 1 sample image 

 

 
Fig 2 final results 

 

CONCLUSION 

This article introduced techniques to recognize characters in unconstrained LP according to a deep learning technique for 

a Single Image Super-Resolution (SISR). Experimental findings on AOLP and Car Plate datasets demonstrate the 

effectiveness of the proposed method, without any scene specific modification, surpasses current LP recognition 

algorithms in accuracy and generates a visual improvement in proposed SR outcomes that are better recognition from the 

original data. Furthermore, including the YOLO detector with the SR network, which is based on GAN, achieves better 

performance in terms of perceptual quality than using only the detector model (YOLO). We assess the effectiveness of 

our method by PSNR, SSIM, and using letter recognition with YOLOv5 for reconstructed images from low-resolution 

images (72 × 72 size). 
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