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Abstract :  In this paper a review of develop a spatially adaptive total variation model. At first, the spatial information is 

extracted supported each and every pixel, and at that point 2 filtering process are added to restrain the impact of pseudo edges. 

In addition of this, the spatial info weight is built and classified with k-means clustering, and also the regularization strength in 

every region is controlled by center value of the cluster. The first findings, on both synthetic and real datasets, show that the 

suggested approach may maintain the partial smoothness of the HR pictures while effectively reducing the pseudo edges of the 

total variation regularisation in the flat areas. 

 
Keywords— Single depth image, super resolution, edge-guided, joint bilateral up-sampling, Markov random field. 

I. INTRODUCTION 

 

   Resolution symbolism is important in many different fields of application, such as remote sensing, surveillance footage, and 

regenerative imaging. On the other hand, in light of the fact that there are various constraints with both the hypothetical and 

practical viewpoints, for example, the sensor resolution and high cost, among different things, it’s obviously harder to acquire a 

HR image than a low-resolution image. A scientist have thus looked at methods for obtaining high-resolution (HR) pictures 

from image processing components, and super-resolution (SR) technology—which creates a high-resolution image from a 

single or several low-resolution frames—has recently been presented. We mainly focus on the multigrade image SR problem, 

which is the process of reconstructing an HR picture from the sequence of an LR image. 

    The lowest discernible or quantifiable detail in a visual presentation, or the pixel spacing in an image, is what is meant to be 

understood when one speaks about picture resolution. An picture's spatial resolution increases with the amount of pixels in the 

image. It is necessary to have high quality pictures in imaging applications. A high resolution image can only be obtained by 

decreasing the pixel size and if the pixel size reduces than the amount of light available also reduces which results in shot noise 

and degrades an image, so the pixel size can decrease to a certain extent.  Therefore, post processing is necessary to allow us to  

create a picture with high resolution. to use various signal processing techniques to create a high resolution image from one or 

more observed low quality images. Therefore, the challenge of creating a high resolution image from one or more low 

resolution photos is known as super resolution. Restoration methods increase pixel resolution by correcting artifacts like 

blurring, aliasing, noise etc. Reconstruction and restoration process in super resolution can produce high resolution and high 

fidelity images than the lower resolution images. The super resolution process involves three main tasks: aliasing free up 

sampling of an image which increases the maximum spatial frequency and removes degradation that comes during an image 

capturing .i.e. blur and noise. Even the super resolution process tries to produce the missed high frequency component and 

minimizing aliasing, blurring and noise. Therefore, this has been a field of extreme research and to obtain high resolution image 

lot of different methods have been proposed. 

 

 
                  Figure 1 Deep Edge Guided Recurrent Residual Learning for Image Super-Resolutio 
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II. LITERATURE SURVEY 

 

     Yuyang Wang et.al. (2023) - In many modern applications and future situations, depth super-resolution (SR) is an efficient way 

to close the resolution gap between the relatively low resolution of present depth sensing devices and the growing needs of 

high-resolution information. The majority of convolutional neural networks (CNNs) for depth subtraction (SR) are made for 

certain integer SR ratios (such 2×, 4×, or 8×) or their combinations of them. This restricts the practical applications of CNNs for 

depth SR, which often require fractional SR ratios. A depth map continuous SR (DCSR) architecture that can do resolution 

adaptation at any SR ratio is proposed in this research [01]. 

 

Xiaohui Li et.al. (2022) - Image super-resolution (SR) is a basic ill-posed image processing problem that involves generating high-

resolution (HR) pictures from low-resolution (LR) examples. Recent SR research aims to discover an intricate convolutional 

neural network (CNN) architecture that can be used as an end-to-end filter to map images from LR space to HR space. 

However, few of them focus on the mathematical proof of network design or approach the problem from an optimisation 

standpoint. We study image SR in this work using the Landweber iteration approach, which is an excellent optimisation tool for 

finding a feasible solution to an ill-posed issue. We develop a Landweber iteration-inspired network to adaptively learn the 

parameters and identify the HR by approaching the problem from an optimisation standpoint [02]. 

 

A. Yu Cheng et.al. (2022) - When compared to typical time-correlated single-photon counting imaging systems, first-photon 

imaging allows for the reconstruction of scene reflectivity and depth information with far fewer photon countings. One issue 

with original first-photon imaging is that the quality of depth reconstruction is heavily dependent on the denoising effect caused 

by the result of reflectivity reconstruction; thus, when the detection environment has a low SBR (signal-to-background ratio), 

the depth image denoising and reconstruction result is poor. This paper proposes an enhanced first-photon imaging system in 

which depth is rebuilt separately by optimising the denoising algorithm. Before reconstructing the depth picture, a denoising 

module based on K-singular value decomposition is used to eliminate practical noise, including ambient noise and the detector's 

dark count. The numerical and practical findings show that the proposed technique is capable of adaptive denoising in various 

noise situations, particularly severe ones. The averaged root mean square error of depth reconstruction pictures is 36.2% less 

than that of the primary first-photon imaging approach when SBR is 1.0[03]. 

 

Kaoning Hu et.al. (2021) -Image super-resolution is a valuable tool in both science and art. We provide a unique approach for 

single picture super-resolution that combines image vectorization and texture generation in this work. Image vectorization is the 

process of converting a raster image into a vector image. While image vectorization techniques can trace the tiny edges of 

pictures, colour and texture information are sacrificed. Texture synthesis techniques, which were formerly utilised in picture 

super-resolution, may synthesise high-resolution colour and texture information, but they can fail to trace the borders of images 

accurately. In this study, we apply image vectorization to the original picture's edges and texture synthesising based on the 

Kolmogorov-Smirnov test (KS test) to the original image's non-edge areas. The objective is to create a convincing, visually 

appealing high-resolution reproduction of the source image. Our approach works particularly effectively on photographs of wild 

animals [04]. 

 

Wazir Muhammad et.al. (2021) - Single image super-resolution's major goal is to recover a high-quality or high-resolution image 

from a degraded version of a low-quality or low-resolution image. Deep learning-based techniques have recently demonstrated 

remarkable performance in picture super-resolution tests. Existing techniques to image super-resolution, however, do not 

exploit the features information of low-resolution pictures and do not recover the hierarchical features for the final 

reconstruction. In this paper, we present a novel design inspired by ResNet and Xception networks, which allows for a large 

reduction in the amount of network parameters while improving processing performance to produce SR findings. We compared 

our proposed method to existing state-of-the-art algorithms and found that it has a strong capacity to generate HR pictures that 

are fine, rich, and crisp. The experimental findings show that our suggested strategy outperforms other common strategies in 

terms of accuracy, speed, and visual quality [05]. 

 

Binhui Liu et.al. (2020) - K singular value decomposition (KSVD)-based edge-guided super-resolution technique for single frame 

depth pictures. When compared to standard algorithms, the suggested approach makes two significant additions. To begin, it 

suppresses the jagged edge effect of up-sampled depth pictures using KSVD, which learns an entire lexicon to represent the 

mapping between jagged edges and equivalent smooth ones. Second, it enhances the connectivity-based joint bilateral filter. 

The enhanced filter not only keeps the edges crisp during interpolation, but it also suppresses noise. The suggested approach has 

been thoroughly tested and compared to various current state-of-the-art algorithms on the Middlebury dataset. Both quantitative 

and qualitative trial data demonstrate its exceptional performance [06]. 

 

Rogerio Schmidt Feris et. al. (2016) - When compared to state-of-the-art methods, experimental findings show that our technique is 

both qualitatively and quantitatively successful. We provide a fully novel architecture for superresolution of single depth 

images led by a newly developed high resolution edge map. We tend to switch the super resolution difficulty from high 

resolution texture prediction to high resolution edge prediction, motivated by the idea that edges are of particular relevance 

inside the texture less depth picture. We typically create the high resolution edge map by transmitting it as an MRF labelling 

challenge. Furthermore, when an external training dataset is not accessible, we suggest introducing self-similarity edge patch 

match throughout the edge prediction process. The high resolution depth picture is then interpolated using the edge map as a 

reference. When compared to state-of-the-art methods, experimental findings show that our technique is both qualitatively and 

quantitatively successful. We provide a fully novel architecture for superresolution of single depth images led by a newly 

developed high resolution edge map. We tend to switch the super resolution difficulty from high resolution texture prediction to 

high resolution edge prediction, motivated by the idea that edges are of particular relevance inside the texture less depth picture. 

We typically create the high resolution edge map by transmitting it as an MRF labelling challenge. Furthermore, when an 
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external training dataset is not accessible, we suggest introducing self-similarity edge patch match throughout the edge 

prediction process [07]. 

 

Kwang In Kim et. al. (2010) - A framework for super-resolution of single images. The fundamental idea is to create a map from 

low-resolution input photographs to high-resolution photos using example pairs of input and output images. Kernel ridge 

regression (KRR) is used for this. A sparse solution is discovered by combining the notions of kernel matching pursuit and 

gradient descent to minimise the temporal complexity of training and testing for KRR. KRR, as a regularised solution, produces 

more robust and superior generalisation than merely storing the examples, as is done in conventional example-based algorithms, 

and produces significantly less noisy pictures. However, because abrupt changes are highly penalised, this may generate 

blurring and ringing artefacts around prominent edges. A generic previous model  [08]. 

 

Shenlong Wang et. al. (2012) - In most computer vision applications, we want to convert an image from one style to another for 

better visual image, interpretation, and identification; for example, we want to up-convert a low quality picture to a high 

resolution one, and turn a face sketch into a photo for matching. This study proposes a semi-coupled dictionary learning 

(SCDL) technique to address such cross-style picture synthesis challenges. SCDL will learn a pair of dictionaries and a 

mapping function at the same time. The dictionary pair can accurately characterise the structural domains of the two types of 

pictures, whilst the mapping function can disclose the inherent link between the domains of the two styles. Because the two 

dictionaries are not totally connected in SCDL, the mapping function is generally given a lot of leeway for an appropriate 

translation across styles. Furthermore, clustering and image nonlocal redundancy are included to improve SCDL's resilience. 

We propose a completely new semi-coupled dictionary learning (SCDL) architecture for cross-style picture synthesis in this 

research. SCDL optimises the dictionary pair and hence the mapping function in the sparse domain concurrently. The learned 

dictionary pair not only ensures the accuracy of style-specific data but also spans the hidden areas for reliable mapping across 

picture styles. The proposed SCDL is tailored to picture super-resolution and photo-sketch synthesis applications, and it 

outperforms state-of-the-art technology [09]. 

 

Jian Sun et. al. (2010)  - For picture super-resolution, this research presents a context-constrained hallucination technique. The 

high-resolution pixel is hallucinated from its texturally comparable segments that are obtained from the training set via texture 

similarity after constructing a training set of high-resolution/low-resolution picture segment pairings. Given the discrete hal-

lucinated instances, a continuous energy function is designed to enforce the fidelity of the high-resolution picture to the low-

resolution input, as well as the limits set by the hal-lucinated examples and hence the prior edge smoothness. The rebuilt high-

resolution image is crisp, with few artefacts around the edges and in the textural sections. By learning high-resolution examples 

from texturally comparable training segments, this research proposed a context-constrained hallucination technique. This 

hallucinatory method aids in the incorporation of realistic high frequency features into outcomes. Then, using the hallucinated 

instances, edge smoothness requirement, and high-resolution picture reconstruction constraint, an easily-optimized energy 

function was projected. We demonstrated that our process creates superior textures and equivalent sharp edges when compared 

to other cutting-edge super-resolution methodologies [10]. 

 

III. Super-Resolution 

 

The term image resolution relates to the spacing of pixels in an image and can be described as the lowest observable or 

quantifiable detail in a visual presentation. The higher the spatial resolution of an image, the more pixels there are in it. High 

quality pictures are necessary in applications involving imaging. A high resolution image can only be obtained by decreasing 

the pixel size and if the pixel size reduces than the amount of light available also reduces which results in shot noise and 

degrades an image, so the pixel size can decrease to a certain extent. 

   Hence we need post processing that enable us to produce high resolution image. Using processing methods, obtain a high 

resolution image from one or more observed low quality images. The difficulty of obtaining a picture with a high resolution 

from one or more low resolution photos is hence referred to as super resolution. Restoration methods increase pixel resolution 

by correcting artifacts like blurring, aliasing, noise etc. Reconstruction and restoration process in super resolution can produce 

high resolution and high fidelity images than the lower resolution images. The super resolution process involves three main 

tasks: aliasing free up sampling of an image which increases the maximum spatial frequency and removes degradation that 

comes during an image capturing .i.e. blur and noise. Even the super resolution process tries to produce the missed high 

frequency component and minimizing aliasing, blurring and noise. Therefore, this has been a field of extreme research and to 

obtain high resolution image lot of different methods have been proposed 

A. Application areas of Super resolution imaging 

 

Many applications need zooming of specific area in an image where high resolution becomes very essential. Super resolution 

images are being used in various fields such as: 

 Medical Imaging (Ultrasound, CT, and MRI etc): several images which are limited in resolution quality can be obtained and the 

technique, super resolution can be apply to enhance the resolution. 

 Remote sensing: An improved resolution can be sought where images of same area are provided. 

 Video standard conversion, example, from NTSC video signal to HDTV signal. 

 Surveillance Video: Freeze frame, zoom or focus region of interest in video for human observation, enhancement of resolution 

for target recognition (e.g., to recognize criminals face).   

 

IV. CONCLUSION 

This study has examined the spatial data is extracted for each pixel first, and then the spatial data filtering technique and spatial 

weight clustering methods are applied. With these two approaches, the total variation model's regularization quality is balanced 
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for each area with discrete spatial information, rather than for each pixel, as in the standard spatially adaptive TV model. The 

spatial data is extracted for each pixel first, and then the spatial data filtering technique and spatial weight clustering methods 

are applied. This study provides an overview of several picture super resolution methods.  
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