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Configuration Manual 

Syed Munazir Shajahan 

Student ID: x23103914 

 

 

1 Introduction 

This configuration manual provides step-by-step instructions for replicating the experimental 

setup and results of the research project “Skin Cancer Detection: Image Classification Using 

CNN Architectures with CLAHE”. The study evaluates the performance of the CNN 

architectures ResNet50, DenseNet121, and EfficientNetB0 on raw and CLAHE-enhanced 

datasets. Following this manual, one can reproduce the specific environment, datasets, 

methodologies, and analyses to reproduce results and contribute to a further understanding of 

the automated skin cancer detection process. 

2 Development Environment 

2.1 Hardware Specifications 

 Processor: Intel Quad-Core i7- 2.3 GHz

 RAM: 16 GB

 GPU: Intel Irish Plus 1.5GB

 

2.2 Software Specifications 

 Operating System: iOS

 Programming Language: Python

 Integrated Development Environment (IDE): Jupyter Notebook

 

2.3 Python Libraries Required 

 
The following libraries and their versions were utilized. They can be installed using pip 

install: 

 

 NumPy
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 Pandas

 TensorFlow

 Keras

 OpenCV

 Matplotlib

 Seaborn

 scikit-learn
 

 

 

Figure 1: Libraries Used 

 

3 Data Source 

One dataset is used in this project below is the dataset link and it’s took from the Kaggle. 

 

 

Skin Cancer MNIST: HAM10000 - 

https://www.kaggle.com/datasets/kmader/skin-cancer-mnist-ham10000 

 

Figure 2: Dataset Head 

http://www.kaggle.com/datasets/kmader/skin-cancer-mnist-ham10000
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4 Project Code Files 

Two Jupyter Notebook Code Files are used in this project, and it’s named as Raw_x23103914 
and CLAHE_x23103914. 
 

 

 

Figure 3: Code File 

 

 

 

5 Data Preparation 

 
5.1 Data Directory Set-up 

Downloaded dataset from Kaggle has been extracted and loaded on the Jupyter notebook. 

 

Figure 4: Directory Set-up 
 

 

5.2 Data Cleaning 

Data Cleaning is implemented to remove all the unnecessary data from the dataset and to 

provide the implementation progress in a right way. 
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Figure 5: Data Cleaning 

 

 

5.3 Exploratory Data Analysis 

EDA is implemented for demonstrating more about the dataset in multiple aspects by fetching 

information on feature basis. In this project, metadata file has been used to fetch the data from 

Image directories, by using image_id it fetches images from the directories. 

 

Figure 6: EDA 

 

 

5.4 CLAHE Technique 

CLAHE is an image enhancement technique, the ideology behind for incorporating with CNN 

architectures – ResNet, DenseNet and EfficientNet is to acquire the better model evaluations. 
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Figure 7: CLAHE 

 

 

5.5 Data Generator 

Data Generator is implemented in this project for loading & model building for the large/huge 

datasets. This project uses 10,000+ images (Medical Digital Images) for detect the skin cancer. 

 

 

Figure 8: Data Generator 

 

 

6 Implementation Approach 

In this research project, the goal is to compare two approaches – with CLAHE and without 

CLAHE using CNN architecture (ResNet, DenseNet and EfficientNet). The comparison is 

implemented after getting model evaluations, before that project go through with data 

preparation, model training and building. Below is the flowchart about the approaches, 
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Figure 9: Implementation Approach 

 

6.1 Approach 1: Raw Images Method 

 Data Splitting: Dataset is Splitted into Train (80%) and Test (20%).

 

 

 

 

 
Figure 10: Data Splitting 

 

 CNN Model Building: Model training and building has done for this approach as 

below,

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 11: CNN Building 
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 CNN Model Evaluation: Model Evaluation has done for this approach as below,

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Model Evaluation 

 

 Evaluation plots: Model’s Evaluation has been illustrated in graphs reprenstation, 

below is the snippet for code, epochs and graph. 

 

Figure 13: Code for Plotting 
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Figure 14: Evaluation of ResNet 
 

 

Figure 15: Evaluation of DenseNet 
 

 

Figure 16: Evaluation of EfficientNet 
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Figure 17: Training Performance Plot of Models 

 

 

 

6.2 Approach 2: CLAHE Images Method 

 Data Splitting and Loading Paths: Dataset is splitted into Train, Test and Validate as 

below ratio (80%)

 

 
Figure 18: CLAHE Model Training & Image Path Mapping 

 

 CLAHE: Contrast Limited Adaptive Histogram Equalization (CLAHE) an image 

enhancement technique, which helps to make the images quality better.
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\ 

Figure 19: Applying CLAHE 

 

 Model Building: Model training and building has done for this approach as below,

 

Figure 20: Model Building 

 

 

 Visualising Function: This set of code is written to display the sample images from 

the directory (skin lesion – image directory) 

 

Figure 21: Visualising Function 
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 Preview Image Comparison: This set of code is written to display the comparison 

images of Raw and CLAHE

 

Figure 22: CLAHE vs RAW Images 

 

 

 Model Training and Evaluation: The below code is written to train and evaluate for 

CLAHE approach.
 

Figure 23: CLAHE 
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 Main Execution Code: The below code is written for execute the all the set of code of 

this approach.

 

 

 

 

 

 

 

 

 

 

 

Figure 24: Mian Execution Code 
 

Figure 25: Epoch 

 Model Evaluation: Confusion Matrix is plotted for all the three models to establish the 

results.

Figure 26: ResNet Confusion Matrix 
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Figure 27: DenseNet Confusion Matrix 
 

 

Figure 28: EfficientNet Confusion Matrix 

 

 

 Result Summary: The below snippet is displayed is for accuracy, precision, recall and 

F1 score, correctly classified images and misclassified images.

  

Figure 29: Result Summary 
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