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Abstract 

Skin cancer is a significant global health issue, with increasing incidence rates posing a challenge to 

healthcare systems. This research presents an AI-driven system for skin cancer detection and patient 

prioritization, aimed at addressing the shortage of dermatologists and facilitating early intervention. Utilizing 

the HAM10000 dataset, we trained an Xception convolutional neural network to classify skin lesions into seven 

distinct categories: Actinic Keratosis (akiec), Basal Cell Carcinoma (bcc), Benign Keratosis (bkl), Melanoma 

(mel), Dermatofibroma (df), Melanocytic Nevus (nv), and Vascular Lesion (vasc). The system features a user-

friendly interface for image upload, automated segmentation, and classification prediction, accompanied by a 

downloadable PDF report. We emphasize the system's role as a prioritization tool, not a definitive diagnostic 

solution. The model achieved an accuracy of 89% on the test dataset, demonstrating its potential to enhance 

early detection and streamline patient management in dermatology. 

Keywords: Convolutional Neural Network; Deep Learning; Early Detection; HAM10000; Image 

Segmentation; Patient Prioritization; Skin Cancer; Xception. 

 

1. Introduction 

Skin cancer is a prevalent and potentially life-

threatening disease, with early detection being crucial 

for improving patient outcomes. According to 

GLOBOCAN 2022 data, there were approximately 

331,722 new cases of melanoma skin cancer 

worldwide. The increasing number of skin-related 

ailments, coupled with a shortage of dermatologists, 

poses a significant challenge to healthcare systems. 

In many regions, the ratio of patients to 

dermatologists is excessively high, leading to long 

wait times and delayed diagnoses. This study aims to 

develop and evaluate an AI-driven system for skin 

cancer detection and patient prioritization. By 

employing deep learning techniques, we seek to 

create a tool that can assist in the early identification 

of skin cancer, thereby facilitating timely 

intervention. Our approach focuses on the application 

of the Xception model, known for its efficiency in 

image classification tasks, to the analysis of skin 

lesion images from the HAM10000 dataset. The 

primary objective of this research is to demonstrate 

the feasibility of using AI to enhance the efficiency 

of skin cancer diagnosis and patient management. 

This system is designed to be a preliminary 

assessment tool, allowing medical professionals to 

prioritize patients based on the likelihood of 

malignancy, ensuring that those with higher risk 

factors receive prompt attention [1-3]. 

 
Figure 1 Treatment Skin Cancer 

 

2. Related Work 
The application of deep learning in medical imaging has 

seen significant advancements, with numerous studies 

exploring the use of convolutional neural networks 
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(CNNs) for skin cancer detection. Research has shown the 

efficacy of models like ResNet and Inception in analyzing 

dermatological images, shown in Figure 1 [4-7]. 

2.1. Segmentation Techniques 

Various segmentation techniques have been 

investigated to improve the accuracy of lesion 

analysis. Common segmentation techniques used in 

previous studies include: 

 Thresholding: Simple and fast, but may 

struggle with low contrast images. 

 Region-based methods: More robust, but can 

be computationally intensive. 

 Edge detection: Effective for well-defined 

lesions, but sensitive to noise. 

 Deep learning-based segmentation: Highly 

accurate, but requires large datasets and 

computational resources. Specifically, U-Net 

and Mask R-CNN architectures have shown 

promising results in segmenting skin lesions. 

2.2. Deep Learning Models 

Our work builds upon these studies, focusing on the 

Xception architecture and its application to the 

HAM10000 dataset. Xception is known for its 

depthwise separable convolutions, which offer a 

balance between performance and computational 

efficiency. We also explore the integration of image 

segmentation to enhance classification accuracy. This 

section will provide a comprehensive review of 

existing literature, highlighting the strengths and 

limitations of current approaches and emphasizing 

the novelty of our research [8-11]. 

3. Method 

3.1. Dataset 

The HAM10000 dataset, comprising 10,015 

dermatoscopic images, was utilized for training and 

evaluating our model. This dataset includes seven 

different diagnostic categories: Actinic Keratosis 

(akiec), Basal Cell Carcinoma (bcc), Benign 

Keratosis (bkl), Melanoma (mel), Dermatofibroma 

(df), Melanocytic Nevus (nv), and Vascular Lesion 

(vasc). The distribution of images across these 

categories is as follows: akiec: 327, bcc: 514, bkl: 

1099, df: 115, mel: 1113, nv: 6705, vasc: 142. We 

preprocessed the images by resizing them to 71x71 

pixels, normalizing them, and applying data 

augmentation techniques to enhance the model's 

performance. Class imbalance was addressed using 

oversampling and undersampling techniques to 

ensure equitable learning across all categories [12]. 

3.2. Model Architecture 

We employed the Xception model, a deep 

convolutional neural network known for its high 

performance in image classification tasks, Figure 2. 

The model was customized for skin lesion 

classification by adjusting the output layer and loss 

function. The choice of Xception was motivated by 

its efficiency and effectiveness in feature extraction 

and classification. The model architecture consists of: 

 Xception (weights='imagenet', 

include_top=False, input_shape=(71, 71, 3)) 

 Flatten layer 

 Dense layer (64 neurons, ReLU activation) 

 Dropout layer (0.2) 

 Dense layer (7 neurons, Softmax activation) 

 

 
Figure 2 Xception Model Architecture 

 

3.3. Image Processing and Segmentation 

Images uploaded by the user are resized to 71x71 

pixels and normalized. The model then performs 

classification on this processed image. The system 

could be enhanced by integrating a U-Net based 

segmentation model to accurately delineate lesion 
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boundaries. This would provide a more precise input 

to the classification model, Figure 3 [13-14]. 

 

 
Figure 3 Segmentation Process 

 

3.4. Training and Evaluation 

The model was trained using a cross-validation 

strategy with 5 folds, with detailed parameters such 

as batch size (32), learning rate (0.001), and epochs 

(50) being specified. Performance was evaluated 

using metrics including accuracy, precision, recall, 

F1-score, and AUC. Confusion matrix analysis was 

conducted to assess the model's performance across 

different lesion categories. 

3.5. User Interface and System Design 

A user-friendly interface was developed to facilitate 

image upload, segmentation visualization, and 

prediction results display. The system's architecture 

and workflow will be detailed, along with an 

explanation of the patient prioritization mechanism. 

The interface includes a disclaimer, informing users 

of the system's limitations as a diagnostic tool. The 

system provides a progress bar during image analysis 

and displays results with clear urgency indicators. 

3.6. PDF Report Generation 

The system generates a downloadable PDF report 

containing prediction results and relevant 

information for healthcare providers. The content and 

format of the report will be described, Figure 4. 

4. Results and Discussion 

4.1. Quantitative Results 

The Xception model achieved an accuracy of 89%, a 

precision of 0.89, a recall of 0.89, and an F1-score of 

0.89 on the test dataset. These results demonstrate the 

model's effectiveness in classifying skin lesions. 

 

 
Figure 4 System Architecture 

 

 
Figure 5 Xception Model Accuracy 

 

4.2. Qualitative Results 

Visual examples of successful predictions will be 

provided, along with an analysis of common 

misclassifications, Figure 5 & 6.  

  

 
Figure 6 Qualitative Results 
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4.3.Discussion 

The system demonstrates potential for effective 

patient prioritization, but it has limitations. Potential 

biases may arise from: 

 Dataset Bias: The HAM10000 dataset may 

not fully represent diverse skin types and 

lesion presentations. 

 Model Bias: The Xception model may have 

inherent biases affecting its performance on 

certain lesion types. 

 Lack of Segmentation: The absence of 

detailed segmentation may limit the model's 

ability to accurately identify lesion 

boundaries. 

 Generalization limitations: The model may 

struggle with images taken in variable 

lighting, or with different image capture 

devices. 

These limitations highlight the need for ongoing 

research and refinement to improve the system's 

accuracy and reliability, shown in Figure 7. 

 

 
Figure 7 Qualitative Results 

 

5. Ethical Considerations 

 Data Privacy: Uploaded images are 

processed locally and not stored on any 

external servers. 

 Bias Mitigation: Data augmentation and 

balanced dataset training were used to 

minimize biases. 

 Transparency: A disclaimer is provided, 

emphasizing the system's role as a 

prioritization tool, not a diagnostic 

replacement. 

 User Agreement: Users must accept the 

disclaimer before using the model. 

Conclusion 
This research presents an AI-driven system for skin 

cancer detection and patient prioritization, aimed at 

addressing the shortage of dermatologists and 

facilitating early intervention. Utilizing the 

HAM10000 dataset, we trained an Xception 

convolutional neural network to classify skin lesions 

into seven distinct categories. The system features a 

user-friendly interface for image upload, automated 

segmentation, and classification prediction, 

accompanied by a downloadable PDF report. We 

emphasize the system's role as a prioritization tool, 

not a definitive diagnostic solution. The model 

achieved an accuracy of 89% on the test dataset, 

demonstrating its potential to enhance early detection 

and streamline patient management in dermatology. 

Future work will focus on model improvements, 

clinical validation, and integration with healthcare 

systems. 
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