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 This comprehensive review delves into the emerging field of Monkeypox skin 

lesion recognition using deep learning techniques. Monkeypox, a rare viral 

disease with symptoms resembling smallpox, presents a diagnostic challenge, 

particularly in resource-limited regions. The paper explores the recent 

advancements in deep learning methodologies applied to the automated 

identification and classification of Monkeypox skin lesions, offering a detailed 

analysis of various neural network architectures, image preprocessing techniques, 

and dataset considerations. The review highlights the potential of deep learning 

models in enhancing the accuracy and efficiency of Monkeypox diagnosis, paving 

the way for improved early detection and timely intervention in affected 

populations. Additionally, it discusses challenges and future directions in this 

domain, emphasizing the need for robust and interpretable models to facilitate 

widespread adoption in clinical settings. 
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I. INTRODUCTION 

 

In recent years, the intersection of medical 

diagnostics and artificial intelligence has witnessed 

significant strides, with deep learning emerging as a 

powerful tool for disease recognition and classification. 

Among the myriad of health challenges, Monkeypox, 

a rare zoonotic viral disease, poses a unique diagnostic 

dilemma due to its clinical similarity to smallpox. This 

comprehensive review delves into the application of 

deep learning methodologies to the specific domain of 

Monkeypox skin lesion recognition, aiming to 

enhance diagnostic accuracy and expedite timely 

interventions. As resource-limited regions grapple 

with the complexities of disease identification, the 

integration of cutting-edge technology offers a 

promising avenue for overcoming diagnostic hurdles 

and improving healthcare outcomes. 
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The intricacies of Monkeypox diagnosis underscore 

the critical importance of developing robust and 

efficient automated systems. Deep learning models, 

characterized by their ability to learn complex 

patterns from large datasets, have shown remarkable 

success in various medical imaging tasks. This review 

systematically explores the diverse range of neural 

network architectures employed for Monkeypox skin 

lesion recognition, shedding light on their strengths 

and limitations. Furthermore, it delves into the role of 

image preprocessing techniques in optimizing model 

performance and addressing challenges associated 

with variations in lesion appearance. By synthesizing 

the latest advancements in the field, this review aims 

to provide a comprehensive overview of the current 

landscape, fostering a deeper understanding of the 

potential impact of deep learning on Monkeypox 

diagnostics. 

Despite the promising prospects, the 

implementation of deep learning in Monkeypox skin 

lesion recognition is not without challenges. Limited 

and imbalanced datasets, interpretability concerns, 

and the need for real-world validation present hurdles 

that must be addressed to ensure the reliability and 

generalizability of these models. This review 

navigates through these obstacles, discussing the 

nuances of dataset considerations and emphasizing 

the importance of developing models that align with 

the practical constraints of healthcare settings. 

Ultimately, the synthesis of these insights contributes 

to a holistic understanding of the evolving landscape 

at the intersection of Monkeypox diagnosis and deep 

learning, paving the way for future advancements in 

this critical area of healthcare technology. 

 

II.  LITERATURE STUDY 

 

In [1], Bala et al. present "MonkeyNet," a robust 

deep convolutional neural network designed for the 

detection and classification of monkeypox disease 

based on skin lesion images. This study explores the 

potential of deep learning in Monkeypox diagnostics, 

contributing valuable insights to the evolving 

landscape of automated disease detection. Sahin et al. 

introduce a mobile application in [2], leveraging a 

deep pre-trained network for human monkeypox 

classification from skin lesion images. Their work 

demonstrates the practical applicability of deep 

learning models in real-world scenarios, emphasizing 

the significance of mobile-based solutions for 

healthcare interventions. 

Altun et al. [3] delve into the realm of Monkeypox 

detection using CNN with transfer learning, 

showcasing the efficacy of leveraging pre-trained 

models for improved diagnostic outcomes. Almufareh 

et al. [4] adopt a transfer learning approach for 

clinical detection support of Monkeypox skin lesions, 

emphasizing the potential of knowledge transfer from 

pre-existing models to enhance diagnostic accuracy. 

In [5], Velu et al. explore a Q-learning approach for 

human pathogenic monkeypox disease recognition, 

providing a unique perspective on the integration of 

reinforcement learning techniques into diagnostic 

frameworks. 

Sorayaie Azar et al. [6] contribute to the literature 

by proposing a Monkeypox detection method 

utilizing deep neural networks, highlighting the role 

of advanced machine learning techniques in 

infectious disease diagnostics. Irmak et al. [7] focus on 

Monkeypox skin lesion detection using MobileNetV2 

and VGGNet models, demonstrating the versatility of 

different architectures in addressing specific 

diagnostic challenges. Nayak et al. [8] present a deep 

learning-based detection method for monkeypox 

virus using skin lesion images, further enriching the 

repertoire of automated diagnostic tools. 

Gul Zaman Khan and Inam Ullah [9] introduce an 

efficient technique for Monkeypox skin disease 

classification with clinical data using pre-trained 

models, emphasizing the importance of integrating 

diverse data sources for comprehensive diagnostics. 

Ahsan et al. [10] contribute to the interpretability of 

Monkeypox diagnosis with deep learning, addressing 

the crucial aspect of understanding and trusting the 
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decisions made by these models. Eliwa et al. [11] 

utilize convolutional neural networks to classify 

monkeypox skin lesions, adding to the growing body 

of literature on the application of deep learning in 

dermatological diagnostics. 

Jaradat et al. [12] focus on automated monkeypox 

skin lesion detection using deep learning and transfer 

learning techniques, highlighting the potential 

synergy between these methodologies. Alrusaini [13] 

explores deep learning models for the detection of 

monkeypox skin lesions on digital skin images, 

providing insights into the evolving field of 

computer-aided diagnostic tools. Rizk et al. [14] 

discuss prevention and treatment strategies for 

monkeypox, offering a comprehensive overview of 

the current state of knowledge on this infectious 

disease. 

Finally, Ali et al. [15] present a feasibility study on 

monkeypox skin lesion detection using deep learning 

models. Their work contributes to the exploration of 

the practicality and potential challenges in 

implementing deep learning approaches for 

monkeypox diagnosis. Collectively, these studies 

represent a diverse and evolving body of research that 

underscores the growing importance of deep learning 

in the field of infectious disease diagnostics, 

particularly in the context of monkeypox. 

 

III.METHODOLOGY 

 

A. Dataset [1,3,6] 

The inception of the "Monkeypox Image Lesion 

Dataset" was driven by the paramount objective of 

delineating monkeypox cases from their non-

monkeypox counterparts with similar dermatological 

manifestations. In pursuit of a comprehensive 

classification framework, the dataset incorporates 

images not only of the 'Monkeypox' class but also 

includes skin lesion samples from 'Chickenpox' and 

'Measles.' These conditions were chosen due to their 

visual similarities to the early stages of monkeypox 

rash and pustules. To facilitate a binary classification 

task, a distinct category labeled 'Others' encompasses 

cases belonging to chickenpox and measles, providing 

a comparative context for distinguishing monkeypox. 

 
Figure 1. Monkeypox Image Lesion Dataset 

 

The dataset comprises a total of 228 images, 

meticulously curated to encapsulate the diverse 

spectrum of skin lesions associated with the 

aforementioned diseases. Within this collection, 102 

images are representative of the 'Monkeypox' class, 

showcasing the distinct characteristics of monkeypox 

skin lesions. The remaining 126 images fall under the 

'Others' class, encompassing instances of chickenpox 

and measles. This distribution ensures a balanced and 

representative dataset, fostering a robust foundation 

for the development and evaluation of machine 

learning models aimed at discerning monkeypox from 

visually similar dermatological conditions. 

Link: 

https://www.kaggle.com/datasets/nafin59/monkeypox-skin-

lesion-dataset 

  

B. Transfer Learning Models [1,3,8,12,15] 

Utilizing transfer learning, established deep 

learning models are employed for cough audio 

classification: 

AlexNet: Renowned for its effectiveness in image 

classification tasks, AlexNet has been adapted to 

harness its deep neural network architecture for the 

unique spectrogram-based features extracted from 

cough audio. This adaptation aims to leverage the 

model's ability to capture high-level abstractions, 

https://www.kaggle.com/datasets/nafin59/monkeypox-skin-lesion-dataset
https://www.kaggle.com/datasets/nafin59/monkeypox-skin-lesion-dataset
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facilitating the identification of distinctive patterns 

and characteristics within cough recordings. 

VggNet: Utilizing the VggNet architecture, known 

for its proficiency in capturing hierarchical features, 

proves advantageous in handling the intricate and 

complex patterns present in cough audio. The model's 

deep structure allows for the extraction of multi-scale 

representations, enabling a more comprehensive 

understanding of the diverse acoustic features 

inherent in cough recordings. 

ResNet: The ResNet model, characterized by its 

innovative residual learning framework, is employed 

to address the challenges of training deeper networks 

for cough audio classification. By mitigating vanishing 

gradient issues, ResNet enhances the model's capacity 

to discern subtle nuances and intricate characteristics 

within cough recordings, potentially leading to 

improved performance. 

EfficientNet: Incorporating EfficientNet into the 

framework capitalizes on the model's reputation for 

efficiency and scalability. By optimizing resource 

utilization without compromising performance, 

EfficientNet is well-suited for cough audio 

classification tasks, providing a balance between 

computational efficiency and classification accuracy. 

CNN (Convolutional Neural Network): The use of a 

convolutional neural network is motivated by its 

ability to exploit local patterns within acoustic 

features. This approach enables the extraction of 

meaningful spatial hierarchies, allowing the model to 

discern relevant information and patterns at different 

levels of granularity within the audio data, ultimately 

enhancing the classification of cough recordings. 

By combining a diverse dataset, rigorous pre-

processing techniques, and powerful transfer learning 

models, this methodology aims to develop a robust 

and accurate cough audio classification system for 

COVID-19 screening. The chosen transfer learning 

models offer a balance between computational 

efficiency and model performance, ensuring effective 

utilization in real-world applications. 

 

TABLE I 

COMPARATIVE ANALYSIS 

Model Pros. Cons. 

AlexNet - Pioneering 

deep 

convolutional 

neural network 

(CNN). - 

Effective feature 

extraction in 

images. 

- Relatively large 

and 

computationally 

expensive. - 

Prone to 

overfitting on 

smaller datasets. 

VggNet - Simplified 

architecture 

with uniform 

filter sizes. - 

Easy to 

understand and 

implement. 

- Deeper 

architecture, 

leading to 

increased 

computational 

complexity. - 

Memory-

intensive. 

ResNet - Introduced 

residual 

learning, easing 

training of very 

deep networks. - 

Mitigates 

vanishing 

gradients. 

- Complex 

architectures may 

lead to 

overfitting. - 

Increased 

computational 

requirements. 

EfficientNet - Achieves high 

accuracy with 

fewer 

parameters. - 

Efficient scaling 

across depth, 

width, and 

resolution. 

- Requires careful 

balancing of 

scaling 

coefficients. - 

May not perform 

as well on some 

specialized tasks. 

CNN 

(Convolutional 

Neural 

Network) 

- Excellent 

feature learning 

from image data. 

- Effective for 

image 

classification 

tasks. 

- Limited ability 

to capture 

sequential or 

temporal 

patterns. - May 

struggle with 

variable-sized 

inputs. 
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IV. CONCLUSION 

 

In conclusion, the integration of deep learning 

methodologies in Monkeypox skin lesion recognition 

represents a significant stride toward addressing the 

diagnostic challenges posed by this rare viral disease. 

The comprehensive review has underscored the 

potential of various neural network architectures and 

image preprocessing techniques in augmenting the 

accuracy and efficiency of automated diagnosis. 

However, as we move forward, it is imperative to 

acknowledge the existing challenges, including the 

need for diverse and well-annotated datasets, 

interpretability of deep learning models, and the 

imperative for real-world validation. The ongoing 

collaborative efforts between researchers, healthcare 

professionals, and technology developers will be 

crucial in refining and optimizing these models for 

practical implementation in diverse clinical settings. 

Future work in this domain should focus on further 

refining Monkeypox skin lesion recognition through 

the incorporation of fine-tune transfer learning 

models. Fine-tuning, especially when leveraging pre-

trained models on large datasets, has the potential to 

enhance the performance of deep learning algorithms 

in identifying subtle patterns specific to Monkeypox 

lesions. Moreover, exploring the integration of 

additional modalities such as clinical data and patient 

history into the deep learning framework could 

contribute to a more holistic diagnostic approach. As 

we strive for more accurate, interpretable, and 

accessible diagnostic tools, continued research in 

these directions will be paramount in realizing the 

full potential of deep learning in combating 

Monkeypox and other infectious diseases with similar 

diagnostic complexities. 
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