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Abstract: The incidence rates of both non- melanoma and melanoma skin cancers are quickly increasing, 

which indicates that skin cancer is evolving into a major health concern. The ability of automated 

classification and diagnostic systems can have reduced performance because of the hairs and their shadows 

on the skin which may hide very important information about the lesion during the time of diagnosis. In this 

report, we present a technique based on CNN for the task of removing the hair in dermoscopic images. 

Here, the design of the proposed model employs CNN for the detecting and restoring the hair's pixels from 

the images. Datasets containing identical images with and without hair are presently unavailable, making it 

impossible to evaluate the method numerically. such hairless pictures with artificially stimulated hairs is 

taken from publicly known datasets. 
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I. INTRODUCTION 

In recent years, convolutional neural networks have evolved into the go-to method for addressing various computer 

vision issues. The functionality of OpenVX includes network which is pre-trained. Convolutional neural networks can be 

easily implemented with OpenVX . In actuality, every node in a graph can be used to symbolise a neural network unit. 

To facilitate data exchange among nodes, OpenVX has a unique type of data representing the tensors. Using the OpenVX 

Kernel Import Module is an additional method of importing a neural network into OpenVX. A network model can be 

loaded into openvx using the Kernel Import Extender.Neural Network Exchange Format (NNEF), a standard created by 

the Khronos Group, is one of the data formats that can be used. Unsupervised, semi-supervised, and supervised learning 

are all possible. These applications have led to results that are comparable to those of conventional learning 

methods.Convolutional learning uses numerous network layers, as indicated by the adjective "convolutional" in the 

term. CAPs explain the relationships between input and output that might be causal. The CAP depth is conceivably 

limitless for recurrent neural networks, where a stimulus may pass through a layer more than once. Convolutional learning 

includes CAP, but there is no universally recognized threshold of depth that separates it from shallow learning. 

Convolutional learning techniques eliminate representational duplication. Unsupervised learning problems can be 

handled by convolutional learning algorithms. Given that unidentified data are more prevalent than labelled data, this is a 

significant advantage. Convolutional belief networks and neural history compressors are two examples of convolutional 

structures that can be learned unsupervised Ease of Use. 

The use of a dermatoscope to examine skin diseases is known as dermatoscopy. The device can be referred to as a 

digital epiluminescencedermato scope when the photos or videos are taken or edited digitally. Convolutional learning 

methods are capable of handling unsupervised learning issues. This is a major advantage because unidentified data are 

more common than labelled data. Convolutional structures that can be learned autonomously include neural history 

compressors and convolutional belief networks. 

The intentional elimination of body or head hair is referred to as hair removal, epilation, or depilation. The human body 

usually produces hair, which can range from light to thick according to age. The back of the hands and feet, the lips, and 

some parts of the genitalia do not typically develop hair. For societal removal may be done. Since at least the Neolithic 

period, almost all human cultures have used some type of hair removal. Different eras and geographical areas have 

employed a variety of hair removal techniques. An artwork's missing, deteriorating, or damaged portions are filled in 
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during the conservation process Edwards concentrated his restoration work on the artist's ideas using a scientific method. 

Ruhemann says in explaining his technique. The inpainting medium must resemble the original medium in appearance and 

behavior but must not deteriorate over time. Teoriadelrestauro, an aesthetic-psychological inpainting method, was 

created by Cesare Brandi (1906–1988). However, until the 1990s, the term "conservator" was mainly used by Italian 

restorers and conservators 

 

II. LITERATURE REVIEW 

Niall O’ Mahony et.al., has proposed Study of convolutional learning When compared to traditional CV methods, DL 

enables CV engineers to more accurately complete tasks like image classification, semantic segmentation, object 

detection, and Simultaneous Localization and Mapping (SLAM). Applications using this approach make use of the 

massive amounts of video data that are currently accessible in systems, and frequently need less specialized analysis and 

fine-tuning because the neural networks used in DL are trained rather than programmed. Since CNN models and 

frameworks can be re-trained using a customized dataset for any use case, DL offers greater flexibility than CV 

algorithms, which are frequently more domain-specific. proposed Research on convolutional learning DL enables CV 

engineers to more accurately complete tasks such as image classification, semantic segmentation, object detection, and 

Simultaneous Localization and Mapping than they could with traditional CV methods (SLAM). Applications using this 

approach make use of the massive amounts of video data that are currently accessible in systems, and frequently only 

need a basic level of analysis and fine-tuning because the neural networks used in DL are trained rather than programmed. 

The ability to retrain CNN models and frameworks using a particular dataset for any use case makes DL algorithms more 

flexible than CV algorithms, which are frequently more domain-specific.[1] 

 

Aasia Rehmanet.al., has proposed the study highlighted some situations in which traditional CV methods are still 

helpful, such as when used in hybrid strategies to increase success. Innovations in deep learning (DL) andhybrid, The 

Internet of Things (IoT) has advanced in exciting ways thanks to techniques that blend these technologies with 

conventional algorithms. DL is still being developed in fields such as 3D vision, panoramic stitching, and geometric 

neural learning. In a very short period of time, digital image processing has lately undergone some very significant 

changes. This essay aims to highlight a few instances where conventional CV techniques are effective and demonstrate 

the continued worth of the years of study and development that went into their creation, even in the era of data-driven 

intelligence. The fundamental challenges that convolutional learning techniques face when used for medical imaging 

are first covered in this paper. after which it explains a number of current developments in this field. provided a 

succinct discussion of the various imaging techniques employed in the area of medical imaging. We can infer from our 

talk that one of the main obstacles to using the Convolutional Leaning technique in medical imaging is the lack of large, 

annotated datasets. discussed some of the methods that the medical imaging community can employ and that have 

already been used by some of its sister disciplines to address related problems. Conclusion: The field of medical 

imaging can fully benefit from the field of convolutional learning by conducting collaborative research between the 

computer vision and convolutional learning study communities.[2] 

 

Geert Litjens et.al., has proposed the This article's complex background and lesion features make it challenging to 

automatically identify lesions in dermoscopy images. The previous solutions mainly focus on using bigger and more 

complex models to increase the accuracy of detection, and there is a dearth of research on significant intraclass 

differences and inter-class similarity of lesion features. In this study, we proposed a simple feature-based skin cancer 

recognition model with fine-grained categorization for feature discrimination. The bigger model size does present 

challenges for future algorithmic applications, though. Two common components for feature extraction from feature 

discrimination networks and lesion classification networks are included in the suggested model. First, the recognition 

model's feature extraction module (Lightweight CNN) gets two groups of training samples (pairs of positive and 

negative samples). Additionally, since the segmentation network only requires a limited number of inputs, there is no 

need for additional model data input preprocessing. Last but not least, we increased the number of images in the initial 

training set augment technology and divided the enhanced dataset into a training set and a validation set using the ratio 

0.8:0.2 for model training.[3] 
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Mohamed Attia et.al., has proposed an skin lesion analysis automated system in which the areas that is hot right now 

and is attracting the attention of dermatologists and other medical professionals. One of the most common artifacts in 

dermatoscopic pictures is ial pre-processing stage for lesion enhancements that allows diagnosis tools to accurately 

analyze and diagnos hair occlusion. It may have a detrimental effect on how dermatologists and computerized computer 

diagnostic tools diagnose skin lesions.. By convolutionally The latent structure of any input hair-free image is used to 

generate a hair-occluded image by encoding the input image into a latent vector of features. As a result, this raises the 

standard of hair production In the specified areas, the machine produces hair with a structure resembling white hair. 

This process makes sure that hair only grows in the designated places. The adjacent skin and lesion pixels' textural 

integrity is preserved as the output hair is seamlessly blended with the skin regions without the use of any blending 

methods.[4] 

 

Hang Zhao et.al., has proposed In this paper, various architectures have been suggested to address various computer 

vision and image processing issues. Neural networks are becoming increasingly important in these applications. In 

image processing, the significance of nn loss layer hasn't gotten much notice, though, as "2" is the default and 

essentially the only option. In this essay, we highlight additional choices for image restoration. We stress the 

importance of perceptually motivated losses, especially when a human observer will be evaluating the final image. We 

evaluate the performance of distinct losses and propose a novel, differentiable error function. We show that better loss 

functions significantly enhance the quality of the findings, even when the network architecture remains unchanged. In 

this study, we focus on neural networks for image restoration, which in our context refers to the collection of image 

processing techniques whose objective is to produce visually attractive results. As benchmark test for this, In particular, 

it demonstrates how the findings can be improved by modifying well-established error measures to operate within loss 

layer. Here, we provide a brief review of the literature on picture quality measurements and neural networks for image 

processing. For instance, applying down-sampling and low- passing to the super-resolution example outlined above 

mimics. These are important results because they apply to any optimization problem that uses SSIM or MS-SSIM, but the 

definition of a novel image quality measure is outside the scope of this article. We restrict ourselves to evaluating their 

effectiveness in the setting of neural network properties, which can enhance the outcomes of other "2-based of 

approaches. The networks we employ are very effective because they are completely convolutional and do not require an 

aggregation phase. Nevertheless, the loss we propose enables our combined denoising and demosaicking network to 

outperform CFA-BM3D, the cutting-edge denoising algorithm specifically tailored for denoising in the Bayer 

domain.[5] 

 

Viren Jainet al. has made a suggestion. Using convolutional networks as an image processing architecture and an 

unsupervised learning process that creates training samples from particular noise models, we describe a low- level 

vision technique in this paper. We use the tough issue of natural image denoising to illustrate our strategy. We discover 

that convolutional networks offer equal, and in some cases greater, performance than cutting-edge wavelet and Markov 

random field (MRF) approaches using a test set of 100 natural photos. Furthermore, we discover that a convolutional 

network performs similarly to other methods in the non-blind case of blind denoising. Transforming a picture from pixel 

intensities into another representation, where statistical regularities are easier to capture, is one method of image 

denoising. For instance, the multiscale wavelet decomposition used in Portilla and colleagues' Gaussian scale 

mixture (GSM) model yields a useful representation of local image statistics. By placing the computing effort inside the 

statistical framework of regression rather than density estimation, convolutional networks substantially sidestep these 

issues. Regression allows for models with higher representational capacity than methods based on density estimation 

since it is a more tractable computation. The denoising problem empirical findings and the mathematical relationships 

between MRF and convolutional network techniques will be used to support this conclusion. It is expected for this task 

that photos have been treated to Gaussian noise with an unidentified variance. Denoising is a more challenging issue in 

this scenario than it is in the non- blind one. By randomly changing the amount of noise supplied to each example 

during the training process, in the range of = [0, 100], we train a single six-layer network network we call 

CNBlind. The noise level is unknown during inference, and the sole input is the image. We employ the same training set 

as the CN1 and FoE models.[6] 
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Mehak Arshad et.al. has made a suggestion. In this essay Around 5.4 million Americans receive a skin cancer 

diagnosis each year. Melanoma has a 5% chance of survival, making it one of the most severe forms of skin cancer. 

Skin cancer detection early on helps lower the mortality rate in people. It is a method for taking pictures in skin. 

Nevertheless, inspection procedure takes high time and more cost. Cnn learning technology recently developed 

demonstrated notable performance for categorization problems. In this study, a brand-new automated approach for 

classifying multiclass skin lesions is proposed. The suggested framework is divided into several steps. . The initial phase 

is doing augmentation. Three operations are carried out for the augmentation process: a 90-degree rotation, a right-to-

left flip, and an up-to-down flip. Convolutional models are refined in the second stage. Two models, such as ResNet-50 

and ResNet-101, are chosen, and their layers are updated. Transfer learning is used in the third stage to train both 

improved convolutional models on enhanced datasets. The following stage involves the extraction of features and feature 

fusion utilising a modified serial-based methodology. Finally, the best features are chosen for the fused vector using the 

skewness-controlled SVR method. Many machine learning techniques are used to classify the final characteristics, 

which are then chosen based on accuracy. The experimental procedure utilised the expanded HAM10000 dataset and 

produced an accuracy of 91.7%.[7] 

 

Giuliana Ramella et,al., has proposed In this paper Hair removal is one of the biggest obstacles to overcome in 

diagnosing skin cancer before putting in place a system for automatically segmenting and classifying cutaneous lesions. 

Here, we offer a forward method for the locating and eliminating hair from images of dermoscope. The border and 

corner elements, as well as the regions on the image frame that should be considered as potential hair regions, are 

originally found automatically. It’s about the colours, shapes, and saliency of the images.Lastly, a straightforward 

inpainting method is used to reconstruct the discovered hair patches. The approach is tested on two publicly 

accessible datasets, one with 340 images altogether that were taken from two widely used public databases, and the other 

with 13 photographs from a special dataset that was made available. utilising a hair simulation methodology assess the 

effectiveness of the HR methods under consideration.[8] 

 

Rastgoo et.al Develop an automated method for hair segmentation in dermoscopic images to improve the accuracy and 

efficiency of lesion analysis. To improve the performance of computer-aided diagnosis systems. The aim is to enhance 

the accuracy and reliability of melanoma detection by eliminating hair artifacts and improving the quality of image 

analysis. The method should effectively differentiate hair regions from the background and allow for better assessment 

of pigmented skin lesions, particularly in the context of melanoma detection.[9] 

 

Lu et.al The primary objective of this research is to develop a data-driven approach using deep learning techniques for 

the segmentation and removal of hair from dermoscopic images. The aim is to leverage a large dataset of annotated 

dermoscopic images to train a deep neural network capable of accurately identifying and eliminating hair follicles. The 

objective is to improve the visualization and analysis of pigmented lesions by reducing the interference caused by hair 

artifacts, ultimately enhancing the performance of diagnostic algorithms.The proposed method focuses on utilizing deep 

learning techniques, such as convolutional neural networks (CNNs), to automatically learn the features and patterns 

associated with hair follicles in dermoscopic images. By training the CNN on a large dataset of labeled images, the 

objective is to enable the network to effectively distinguish between hair and non-hair regions and generate accurate 

hair masks.The objective also includes addressing the challenges associated with variations in hair thickness, color, and 

texture by training the deep neural network on diverse dermoscopic images. The aim is to develop a robust model that 

can generalize well across different hair types and image characteristics, ensuring its applicability in various clinical 

scenarios. [10] 

 

Akram et.al has proposed the main objective of this research is to explore and evaluate the application of compressive 

sensing techniques for hair segmentation in dermoscopic images. The aim is to develop a robust method that takes 

advantage of the sparse nature of hair follicle patterns to improve the analysis and classification of skin lesions, 

ultimately leading to more accurate and efficient diagnosis of pigmented skin lesions.The proposed method seeks to 

leverage the compressive sensing framework to efficiently capture the essential information related to hair regions in 
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dermoscopic images. By exploiting the sparsity of hair follicle patterns, the objective is to reconstruct a segmented 

representation of the hair regions while effectively suppressing non-hair areas. This segmentation is expected to provide 

a clearer and more accurate delineation of the hair follicles, enabling better visualization and analysis of the underlying 

skin lesions.The objective also includes investigating the performance of different compressive sensing algorithms and 

evaluating their suitability for hair segmentation in dermoscopic images.[11] 

 

Sadri et.al has proposed Automatic Hair Segmentation in Dermoscopic Images Using Region-based Active Contour 

Model, Develop a region-based active contour model specifically designed for hair segmentation in dermoscopic 

images. The aim is to accurately delineate hair regions using deformable models, thereby facilitating more precise 

analysis and classification of skin lesions while mitigating the impact of hair-related artifacts. The main objective of 

this study is to develop a region-based active contour model tailored for hair segmentation in dermoscopic images. The 

aim is to accurately delineate hair regions using deformable models, enabling more precise analysis and classification 

of skin lesions while mitigating the influence of hair-related artifacts.The proposed method aims to leverage the 

flexibility and adaptability of active contour models, also known as snakes, to accurately capture the boundary of hair 

regions in dermoscopic images. By initializing the active contour within the hair region, the model actively evolves and 

adjusts its shape based on image features, such as color and texture, to effectively segment the hair follicles. This 

approach allows for a more precise delineation of hair regions, enabling subsequent analysis and classification of skin 

lesions with reduced interference from hair artifacts. [12] 

 

Srinivasan et.al has proposed research is to propose a hair removal method based on multi-scale morphological 

processing for dermoscopic images. The aim is to enhance the quality and interpretability of dermoscopy images by 

effectively identifying and removing hair follicles at various scales. The objective is to reduce the impact of hair 

artifacts on subsequent feature extraction and classification, ultimately improving the accuracy of lesion analysis and 

diagnosis.The proposed method involves utilizing multi-scale morphological operations to detect and remove hair 

follicles across different scales. By considering multiple scales, the method can effectively capture and address 

variations in hair thickness and density, which are common in dermoscopic images. This multi-scale approach enables a 

more comprehensive and robust removal of hair artifacts, leading to cleaner and clearer images for subsequent 

analysis.The objective also includes developing appropriate morphological structuring elements and operators to 

effectively discriminate between hair follicles and the underlying skin. This involves designing structuring elements 

that are capable of capturing the characteristic shape and texture of hair follicles while preserving the important details 

of the skin lesions. By applying morphological operators tailored for hair removal, the objective is to selectively 

eliminate hair regions while preserving the diagnostic information contained in the skin lesions.[13] 

 

Fang et.al has proposed a research to propose a hair removal approach that combines graph cut segmentation and local 

binary patterns for accurate segmentation and removal of hair follicles in dermoscopic images. The aim is to leverage 

the complementary strengths of graph cut algorithms and local binary patterns to achieve robust and effective hair 

removal, ultimately improving the visual quality of images for lesion analysis and diagnosis.The proposed method 

involves utilizing graph cut segmentation to delineate the hair regions in dermoscopic images. Graph cut algorithms are 

known for their ability to effectively model image structures and extract meaningful boundaries. By incorporating graph 

cut segmentation, the objective is to accurately identify the hair follicles and separate them from the background and 

other structures in the image.Additionally, the objective includes utilizing local binary patterns (LBP) to enhance the 

discrimination between hair and non-hair regions. LBP is a texture descriptor that captures local image patterns and is 

effective in characterizing hair follicles' distinct texture. By incorporating LBP, the objective is to further refine the hair 

segmentation results and improve the accuracy of hair removal.[14] 

 

Xu et.al has proposed a paper to propose a hair removal technique based on sparse representation and collaborative 

representation-based classification for dermoscopic images. The aim is to enhance the quality and interpretability of 

dermoscopy images by effectively separating hair regions from the rest of the image using the inherent sparse and 

collaborative nature of hair follicle patterns. The objective is to improve the accuracy and reliability of subsequent 
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lesion analysis and diagnosis.The proposed method utilizes sparse representation, which leverages the sparsity of hair 

follicle patterns in a learned dictionary, to represent the image as a linear combination of a few hair-related atoms. By 

modeling the sparse representation of hair regions, the objective is to accurately identify and isolate the hair follicles 

from the underlying skin and other structures present in the image.Collaborative representation-based classification is 

integrated into the hair removal process to exploit the collaborative behavior of hair regions in dermoscopic images. 

This technique treats the hair removal task as a classification problem, where the objective is to classify each pixel as 

hair or non-hair based on the collaborative representation of the surrounding pixels. By leveraging the collaborative 

nature of hair follicles, the method aims to achieve robust and accurate hair removal.[15] 

 

Zanforlin et.al has proposed the primary objective of this study is to address the issue of hair artifacts in dermoscopy 

images by proposing a novel hair removal technique based on self-adaptive partial differential equations. The method 

aims to enhance the visual quality and interpretability of dermoscopy images, specifically for the analysis and diagnosis 

of skin lesions. By effectively removing hair artifacts, the objective is to minimize their influence on subsequent image 

analysis and improve the accuracy of lesion detection and classification algorithms.The proposed technique utilizes 

self-adaptive partial differential equations, which adaptively adjust their parameters based on the local image 

characteristics. This adaptability allows the method to effectively differentiate hair regions from the underlying skin, 

resulting in the removal of unwanted hair follicles while preserving the important features of the lesions. The objective 

is to achieve a more accurate representation of the skin surface, enabling dermatologists and automated systems to 

better assess and interpret the dermoscopy images. [16] 

 

Wang et.al has proposed a paper The objective of this paper is to develop a deep learning-based approach using 

convolutional neural networks (CNNs) for accurate hair segmentation and removal in dermoscopic images. The main 

aim is to improve the interpretability and reliability of dermoscopy images by effectively eliminating hair artifacts, 

thereby enhancing the performance of subsequent skin lesion analysis and diagnosis.The proposed method utilizes 

CNNs, a popular deep learning architecture known for its ability to learn hierarchical features from images. The 

objective is to train a CNN model using a large dataset of dermoscopic images, enabling it to learn discriminative 

features that can differentiate between hair and non-hair regions in the images.The training process involves using 

annotated dermoscopic images where hair regions are labeled as ground truth. The objective is to optimize the CNN 

model's parameters through backpropagation, allowing it to learn to accurately segment and remove hair artifacts.[17] 

 

Zhou et.al has proposed The objective of this paper is to propose a hair artifact removal method that combines adaptive 

median filtering and a region-based active contour model to enhance the visual quality of dermoscopic images. The 

main aim is to improve the accuracy of lesion analysis and classification by effectively eliminating hair artifacts that 

may interfere with the interpretation of skin lesions.The proposed method consists of two main stages: hair artifact 

detection and hair artifact removal. In the hair artifact detection stage, an adaptive median filtering approach is applied 

to identify and suppress hair artifacts based on their characteristic texture and intensity variations.The objective is to 

reduce the visibility of hair follicles while preserving the important features of the underlying skin lesions.The hair 

artifact removal stage utilizes a region-based active contour model, specifically designed to segment and remove hair 

artifacts from the dermoscopic images.[18] 

 

Li et.al has proposed a paper to introduce a deep learning-based approach that utilizes dilated convolutions within a 

deep convolutional neural network (CNN) for accurate hair segmentation in dermoscopic images. The main aim is to 

achieve precise delineation of hair regions, enabling more reliable analysis and classification of skin lesions.The 

proposed method focuses on leveraging the power of deep CNNs, specifically incorporating dilated convolutions, 

which allow the network to capture larger contextual information without increasing the number of parameters. The 

objective is to enable the network to effectively learn the complex and intricate patterns associated with hair follicles, 

leading to improved hair segmentation accuracy.The training process involves using a large dataset of dermoscopic 

images with manually annotated hair regions. The objective is to optimize the parameters of the CNN through 

backpropagation, allowing it to learn discriminative features for accurate hair segmentation.To enhance the robustness 
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and generalization of the network, the objective includes data augmentation techniques such as rotation, scaling, and 

flipping of the training images. This augmentation helps to increase the diversity of the training data and improve the 

network's ability to handle variations in hair appearance and image conditions.[19] 

 

Chen et.al has proposed a paper to develop a method for hair segmentation and removal in dermoscopic images by 

leveraging local binary patterns (LBP) and superpixel-based clustering. The main aim is to enhance the interpretability 

and analysis of skin lesions by effectively eliminating hair artifacts that may interfere with the accurate diagnosis of 

pigmented lesions.The proposed method combines the strengths of LBP and superpixel-based clustering to achieve 

accurate hair segmentation. Local binary patterns are utilized to capture the texture and local appearance of hair 

follicles, enabling the discrimination of hair regions from the rest of the image. The objective is to utilize the distinctive 

texture patterns associated with hair to accurately segment hair regions.The superpixel-based clustering technique is 

employed to group the pixels of the dermoscopic image into meaningful regions. By considering both spatial proximity 

and color similarity, superpixels help to preserve the connectivity and continuity of hair regions during the 

segmentation process.[20] 

 

Zhang et.al has proposed a paper to introduce a hair removal technique based on sparse low-rank matrix decomposition 

to effectively separate hair regions from dermoscopic images. The main aim is to enhance the accuracy and reliability 

of lesion analysis and diagnosis by mitigating the interference caused by hair artifacts.The proposed method leverages 

the sparse and low-rank properties of hair follicle patterns in dermoscopic images. The objective is to decompose the 

image into sparse and low-rank components, where the sparse component represents the hair regions and the low-rank 

component represents the underlying skin lesions.To achieve sparse low-rank matrix decomposition, the objective 

includes formulating an optimization problem that seeks to minimize the sum of the sparse component and the nuclear 

norm of the low-rank component. This formulation encourages sparsity in the hair regions and promotes the 

preservation of important lesion information.[21] 

 

Jiang et.al has proposed a paper to to introduce a hair artifact removal technique that combines non-local means 

filtering and local binary patterns (LBP) to effectively eliminate hair artifacts from dermoscopic images. The main aim 

is to enhance the interpretability and accuracy of skin lesion analysis and diagnosis by reducing the impact of hair-

related artifacts.The proposed method utilizes non-local means filtering, which exploits the redundancy of similar 

image patches to denoise the image while preserving important structures. The objective is to leverage the non-local 

means filtering to reduce the noise introduced by hair artifacts and improve the visual quality of the dermoscopic 

images.In addition to non-local means filtering, the method incorporates local binary patterns (LBP) to further enhance 

hair artifact removal. LBP is used to capture the texture information of hair regions and discriminate them from the 

underlying skin lesions. The objective is to leverage the distinctive texture patterns of hair to accurately identify and 

remove hair artifacts.To combine the advantages of non-local means filtering and LBP, the objective includes a fusion 

step where the filtered image and the LBP image are combined using appropriate weighting strategies.[22] 

 

yang et.al has proposed a paper to develop a hair segmentation method in dermoscopic images by combining fuzzy c-

means clustering and color space analysis. The main aim is to accurately delineate hair regions and enhance the visual 

quality of images for improved lesion analysis and classification.The proposed method utilizes fuzzy c-means 

clustering, which allows soft assignment of pixels to different clusters based on their membership degrees. The 

objective is to leverage the fuzzy clustering algorithm to partition the image pixels into clusters, where each cluster 

represents a different region, including hair and skin lesions.Color space analysis is employed to enhance the accuracy 

of hair segmentation. Different color spaces, such as RGB, HSV, or LAB, are explored to capture the color 

characteristics of hair follicles. The objective is to analyze the color distribution of the image pixels and identify the 

range of colors associated with hair, enabling effective separation of hair regions from the rest of the image.[23] 

 

Nithya et.al has proposed a paper to propose a region-based active contour model for hair segmentation in dermoscopy 

images. The main aim is to accurately delineate hair regions using deformable models, facilitating precise analysis and 
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classification of skin lesions while mitigating the impact of hair-related artifacts.The proposed method employs the 

region-based active contour model, which utilizes a deformable contour to iteratively evolve and adapt to the 

boundaries of hair regions. The objective is to effectively capture the complex shapes and textures of hair follicles by 

utilizing the contour's flexibility and deformability.To incorporate regional information, the objective includes the 

integration of region-based energy terms into the active contour model. These energy terms guide the contour evolution 

by leveraging local image features, such as gradient magnitude and texture information, to distinguish hair regions from 

the surrounding background. The objective is to enhance the accuracy and robustness of hair segmentation by 

incorporating both local and global image characteristics.The evaluation of the proposed method involves quantitative 

assessment using metrics such as accuracy, sensitivity, and specificity. The objective is to demonstrate the effectiveness 

of the region-based active contour model in accurately segmenting hair regions in dermoscopy images.[24] 

 

Venkataraman et.al has proposed a paper to address the issue of hair artifacts in dermoscopic images by proposing a 

hair artifact removal technique that combines the non-subsampled contourlet transform (NSCT) and morphological 

operations. The objective is to effectively identify and remove hair follicles, reducing their impact on subsequent 

feature extraction and classification, and improving the accuracy of lesion analysis and diagnosis.The proposed method 

first applies the NSCT, which is a multiscale, multiorientation transform, to decompose the dermoscopic image into 

different frequency subbands. The objective is to capture the details of hair follicles in different scales and orientations 

to facilitate their identification and removal.After the NSCT decomposition, morphological operations, such as dilation 

and erosion, are employed to enhance the segmentation of hair regions. The objective is to exploit the structural 

characteristics of hair artifacts and perform morphological operations to refine the hair region segmentation, leading to 

more accurate hair removal.To further refine the hair removal process, the paper proposes a post-processing step based 

on thresholding and connected component analysis. The objective is to eliminate residual hair artifacts and fine-tune the 

hair region segmentation by applying appropriate thresholding techniques and analyzing the connected components in 

the image.The evaluation of the proposed method involves quantitative assessment using metrics such as sensitivity, 

specificity, and F1-score. The objective is to demonstrate the effectiveness of the hair artifact removal technique in 

accurately removing hair follicles and improving the quality of dermoscopic images for subsequent analysis and 

diagnosis.By successfully removing hair artifacts, the objective is to contribute to the improvement of automated lesion 

analysis algorithms and assist dermatologists in making more reliable diagnoses based on dermoscopic images.[25] 

 

III. CONCLUSION 

This methodology uses CNN-based technique has produced promising outcomes.To draw attention to a network's 

architectural feature makes it easier to recover information. An ablation research has shown the advantages of its 

application. Additionally, we evaluated our method's effectiveness and contrasted it with six cutting-edge techniques. 

Using images from freely accessible dermoscopic datasets, The dataset used is built using various hair simulating 

strategies to conduct the experiment data were calculated for the algorithms' validation. carried out a statistical test to 

unbiasedly evaluate and contrast their results. This method is the statistically best algorithm for eight of the 

performance measures, according to the findings of the statistical tests conducted on these measurements. With the 

exception of the measurement and comparisons to the approaches used by others. It is important to note that the model 

using dermoscopic images of actual hair, achieving positive visual outcomes and proving the model's efficacy. Future 

research will focus on applying our method to a system that analyzes skin lesions more thoroughly while utilizing the 

information to derive additional characteristics. Additionally, raising the quantity of images included is useful in 

capacity for generalization. 
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