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Abstract: One of the most important vision applications is the reconstruction of high resolution (HR) images 

from a single low-resolution (LR) image. Despite the fact that several algorithms have been successfully 

proposed in recent years, efficient and robust image super resolution (ISR) reconstruction remains a 

challenge due to a number of factors, including the inherent ambiguous mapping between the HR and LR 

images, the need for exemplar images, and computational load. The single image super resolution algorithm 

is presented in this research, and it primarily focuses on generating a high quality and high-resolution image 

from a low resolution, low quality image. It can be used for medical imaging, satellite imaging, surveillance, 

crime investigation, and video applications, among other things. 
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I. INTRODUCTION  

    Image Super-Resolution (SR) is a set of image processing techniques used in computer vision to improve the resolution 

of images and videos. Deep learning approaches have made significant advances in image super-resolution in recent years. 

The practise of combining a series of low-resolution (LR) noisy fuzzy images to form a higher resolution image or sequence 

is known as super resolution. The most extensively used and extensive area of research is image super-resolution. The 

resolution is referred as an important aspect of image. Super resolution can alleviate the problem of image acquisition 

systems with restricted resolution.  

    Image super-resolution (SR) is a class of image processing techniques in computer vision and image processing that refers 

to the process of recovering high-resolution (HR) images from low-resolution (LR) images. It has numerous real-world 

uses, including medical imaging, surveillance, and security, to name a few. It aids in the improvement of other computer 

vision tasks in addition to increasing image perceived quality. Because there are always many HR photos corresponding to 

a single LR image, this problem is difficult and fundamentally ill-posed. Prediction-based approaches, edge-based methods, 

statistical methods, patch-based methods, and sparse representation methods, among others, have all been proposed in the 

literature. Deep learning-based SR models have been intensively researched in recent years due to the rapid growth of deep 

learning techniques, and they frequently attain state-of-the-art performance on many SR benchmarks. To solve SR tasks, a 

range of deep learning methods have been used, ranging from early Convolutional Neural Networks (CNN)-based 

approaches to more current potential SR approaches based on Generative Adversarial Nets (GAN). In general, the deep 

learning-based SR algorithms differ in the following major aspects: different types of network architectures, different types 

of loss functions, and different types of learning principles. 

    A comprehensive summary of deep learning's latest breakthroughs in image super-resolution. Although there are some 

existing SR surveys in the literature, ours is unique in that it focuses on deep learning-based SR techniques, whereas most 

previous research have focused on classical SR algorithms or on quantitative evaluations based on full-reference metrics or 

human visual perception. Unlike previous surveys, this one uses a deep learning-based approach to analyse recent 

advancements in SR approaches in a systematic and thorough manner.  The survey's three key contributions are as follows: 

1) We provide a thorough overview of deep learning-based image super resolution approaches, including problem 

definitions, benchmark datasets, performance measures, a family of SR methods with deep learning, domain-specific SR 

applications, and more. 2) We present a hierarchical and structural review of recent improvements in deep learning-based 

SR techniques, as well as a summary of the benefits and drawbacks of each component for an effective SR solution. 3) We 

examine the challenges and open concerns, as well as new trends and future directions, in order to give the community with 

informative guidance. 
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II. LITERATURE SURVEY 

Rishabh Shukla, Priyanka [1], In the proposed system, a Gaussian filter was utilised, and a variety of reasonable noise was 

introduced, resulting in the employment of a de-blurring approach to provide a blurred image. When this image filtration 

was implemented in addition to removing the sounds. 

Prof.T. Thenmozhi [2], Tamilselvi K, Tamilselvi K, Tamilselvi K, Tamilselvi K, Tamilselvi K, This paper examines the 

many degradation models used for satellite images and delivers the findings, which will aid readers in selecting a specific 

restoration for a certain degradation model. It also provides a quick overview of the various available satellite image 

restoration approaches. 

Darshana Sankhe [3], Hetvi Soni The proposed work adaptive median filtering was used to produce a better image 

restoration because median filter just removes the presence of such noise in the image, but median filter can perform good 

for roughly 20% noise intensity in the image. 

Abhilash Bag [4], Abhilash Bag, Abhilash Bag, Abhi The main goal of their effort was to conduct a comparative analysis. 

Though each strategy has its own way of dealing with the situation and its own set of benefits and drawbacks. The use of 

the procedures was also governed by the understanding, necessity, and standard of the output required, according to their 

explanations. They also claimed that the median filter is better for reducing impulse noise. 

B Basava Prasad and Ravi M Ravi M Ravi M Ravi M Ravi M Ravi M Ravi M Ravi M Ravi M Ravi M Rav Their operation's 

goal can be broken down into three areas. First, image processing, in which the input could be an image and the output 

might also be an image; second, image analysis, in which the input could be an image and the output could be the dimensions 

or measurements. Finally, picture comprehension, in which the input was an image and the output was a conventional image 

description. 

 

III. OBJECTIVES OF SYSTEM 

● To learn about Super-Resolution (SR) image reconstruction and how to apply what you've learned to increase the 

clarity of a low-resolution image. 

● The recovery of high-resolution (HR) images from low-resolution (LR) photos. 

● Convolutional Neural Network Techniques with GAN Network Architecture 

 

IV. IMPLEMENTATION DETAILS OF MODULE 

 
Fig: - System Architecture 

    We're compiling a dataset and putting it through an algorithm (CNN: - Convolutional Neural Networks) Prepare a trained 

file to compare to the data of others. For contemporary visual identification tasks, Convolutional Neural Networks is a 

prominent deep learning technique. Convolutional Neural Networks have four layered concepts: 

● Convolution, 

● ReLu, 

● Pooling and 

● Full Connectedness (Fully Connected Layer). 
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CNN: The collected dataset was trained and tested using Convolutional Neural Network techniques. The vast majority of 

the data is used for training, whereas just 20% is used for testing. A Convolutional Neural Network's two fundamental 

components are feature extraction and classification. The features of the input image are obtained and transformed into pixel 

values when the image input is provided. Before reaching the final level, the Convolutional Neural Network passes through 

various stages, including ReLU and pooling. The image data was gathered via kaggle. The obtained data is split into two 

sections. i.e., 80% of the budget is allocated to training and 20% to testing. Various techniques are used, such as 

preprocessing and feature extraction. For categorization, CNN was utilised. For the frontend, php and bootstrap were used, 

and for the backend, Python was used. The user-captured image is passed along, and the features of the image are extracted. 

Extracted features will be compared to the training model, and the anticipated output will be determined based on the closest 

match. 

 

V. CONCLUSION 

    We present a single frame-based SR technique that can adaptively choose regularization term parameters while generating 

high spatial resolution images. We also present a robust reference image quality assessment that focuses on blurring and 

ringing effects to provide feedback to regularizations terms in order to accomplish self-adaptive parameter selection. Using 

CNN techniques, we can effectively synthesize a high-resolution image from a single low resolution input image. 
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