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1 Introduction

This configuration manual provides information on the activities and tasks carried out
during this project’s implementation phase. The hardware and software specifications
are provided in case this project needs to be duplicated in the future. The documents
detail every stage of code development and deployment. Additionally, it addresses the
prerequisites for the code to function as intended.

2 System Configuration

2.1 Hardware Configurations

Below Figure 1 depicts the hardware configuration used in ourt research.

Figure 1: Hardware configurations

2.2 Software Configurations

The software configuration section is the most crucial section of the implementation. The
section highlights important software requirements for our research.
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2.2.1 Google Colab Pro

Google colab pro version is used for implementing the code in this project. Google colab
is an online service that provides free computing resources such as GPU and CPU for
running the python code. All the necessary libraries are loaded in the google colab. The
dataset is saved on google drive and retrieved using the below-given code:

Figure 2: Accessing Google Drive on Colab

After the code is executed, an authorization link is generated, which we have to per-
mit by clicking on the link.Figure 2 shows how the code is implemented.

Using the colab pro version, we can switch to a GPU or TPU runtime for much faster
and better resources. This feature can be implemented by changing the ”Change Runtime
Type” in the runtime menu, as shown in the figure.

Figure 3: GPU Runtime In Google Colab
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2.2.2 Overleaf

Overleaf was used to create the report associated with this research project. Overleaf is
an online document creation platform that uses the Latex language to format the doc-
ument. It is widely used for various report creation and is known for its simplicity and
real-time document snapshot display. Below given figure shows the UI of Overleaf.

Figure 4: Overleaf

3 Data Preparation

Dataset used in this research is acquried from ISIC (International Skin Imaging Collab-
oration) lesion segmentation and classification Challenge1 depicted in Figure 5.

Figure 5: ISIC Skin Lesion Challenge Dataset

Figure 7 how to upload the dataset on the google drive.

1https://challenge.isic-archive.com/data/
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Figure 6: Dataset Upload

The dataset has two folders and two files: train and val, which are further subdivided
into four folders. And two ground truth files. After uploading and unzipping the dataset
on the drive, the folder structure required on the drive to replicate the code is depicted
in Figure 7.

Figure 7: Folder Structure

The train and val folder are further subdivided into four folders each: images and
masks, which are original data downloaded from the website. The other two folders are
imagesV2 and masksV2, which are resized images of 512x512 resolution. The train and
val folder also contains an annotation file via region data.json, which we created while
running the code and will be replaced when the code is rerun. The Figure 8 depicts the
train folder structure, and the same will be followed for the val folder.

A custom build function to automate the image annotation process is used in this
research. The Figure 9 depicts how the annotation function is implemented to build the
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Figure 8: Train Folder Structure

annotation file in google drive named via region data.json.

Figure 9: Annotator Function

4 Model Building

This research implements Mask R-CNN with ResNet101 and ResNet50 backbone using
a custom function to create an annotation file, which is the project’s novelty. In addi-
tion, a transfer learning technique is used to train the model with pre-trained COCO
weights. Mask R-CNN is the state-of-the-art approach for image segmentation and clas-
sification.(Huang et al.; 2020). We have only described the ResNet101 model implement-
ation in the configuration, and the Resnet50 model will perform the same set of code.
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The publicly available Mask R-CNN library is imported in this research from the GitHub
link. 2. We also added our code to implement the customization of our model.

Figure 10 shows how Mask RCNN is imported on google colab.

Figure 10: Importing Mask R-CNN Model

In below given Figure 11), we are copying the data from google drive to the google
colab local directory to make the processing even faster.

Figure 11: Copying Data to Google Colab Local Repository

Figure 5) shows the LesionISICDataset() class which is used to load the dataset and
create train and test data.

Figure 12: Skin Dataset Class

Figure 13) depicts how the trainData and valData are prepared, which will be used
in model training.

2https://github.com/matterport/Mask RCNN
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Figure 13: Prepare Dataset

The below-given figure depicts the augmentation performed on our dataset before
implementing it in the model train phase.

Figure 14: Augmentation

Figure 15) below depicts the config used in Resnet101. Except for the parameters
listed below Rest of the parameters are default present in the mrcnn config.

Figure 15: ResNet101 Config

The model is then trained for a total number of 30 epochs with a learning rate decay
method. 0.001, 0.0001 and 0.0005. The below-given figure depicts the model training
process.
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Figure 16: Resnet Model Training

After the model is trained, the value of the best epoch is calculated and assigned to
the custom weight parameter to run the code in inference mode mentioned in Figure 17).

Figure 17: Custom Weight

After the custom weights are assigned, the Resnet101 model is again run with the
inference mode. Figure 18) below is the code for running the model in inference mode.

Figure 18: Inference
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After the model is run in the inference mode, the evaluation is done based on three
metrics mAP(mean average precision), mAR (mean average recall), and f1-score. The
proposed model can achieve a 78.6% mAP score, which suggests that the model is a good
fit. Figure 19) depicts the code for the same.

Figure 19: Evaluation

Finally, after the evaluation is completed, model prediction is made. Below given
figure shows the code snippet for the same. Here we have used the predict() function to
predict the classification and the function to visualize the predicted image.

Figure 20: Prediction on Validation Dataset

The notebook and all the other artifacts are provided in the ICT solution’s appropriate
section.
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