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1 Development environment

The implementation of the project was done using Python 3.8.10 and Keras v2.11.0
with TensorFlow v2.13.0 as the backend. Training of the models was done on a cloud
GPU the specifications for the same are:

Table 1: Hardware Specifications

GPU 1x NVIDIA A10
VRAM per GPU 24GB

vCPUs 30

RAM 200GiB

2 Packages and Modules

Lambda Cloud'|IDE (Jupyter Notebook) was used for model building and training, there-
fore ".ipynb’ python notebook files are provided. To run the code using Jupyter Notebook,
Google Colab, or other similar notebook platforms the ipynb module would have to be
installed using ”!pip install ipynb” in order to import ’.ipynb’ files like regular python
modules using the syntax ”from ipynb.fs.full.’filename’ import 'module name’, which
isn’t necessary when running ’.py’ files using regular IDEs where it can be simply done
using " from ’filename’ import 'module name™. Some of the other modules and packages
required are albumentations for data augmentation, tqdm for progress bar, Numpy
for scientific computing, numxpr version 2.7.3 or higher for fast numerical expression
evaluation, scikitimage and open-cv for image processing, scikit-learn for train test
split, matplotlib and seaborn for data visualization. Apart from this, some stand-
ard packages and modules were used from the Python library such as the os to interact
with the operating system, random for pseudorandom number generation, and glob for
pathname pattern expansion.

3 Files and folders

Because of the length of the source code, it has been divided into several different
Python files for easier debugging, DataPreprocessing.ipynb, DataTransformation.ipynb,

'https://cloud.lambdalabs.com/
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Train.ipynb, Datal.oader.ipynb, unet.ipynb, custom_unetv20.ipynb, ablationv1.ipynb, ab-
lationv2.ipynb and ablationv3.ipynb.

There are a total of 3 folders, the first folder stagel _train contains the raw data
(images and corresponding masks)ﬂ The other two folders data and new_data are gen-
erated after execution of DataPreprocessing.ipynb and DataTransformation.ipynb
respectively. The files and folders need to be in the same directory for proper execution.

4 Source Code

4.1 U-Net

Replication of the classical U-Net architecture as proposed by Ronneberger et al.| (2015])
to accommodate 256x256 pixel images[]

4.2 Proposed Model

The channel attention TensorFlow implementation used in the proposed model was taken
from the GitHub repositoryﬁﬂ and the implementation of the res path has been taken
from the official GitHub implementationlﬂ of Multiresunet [btehaz and Rahman (2020).

4.3 Loss Function and Evaluation Metric

The source code for the dice loss and Jaccard index(intersection over union) has been
taken from the official implementation]] of UNet++ [Zhou et al| (2020).

5 Program Execution

For program execution, the files have to be run in a particular sequence. First the
DataPreprocessing.ipynb file has to be run for data pre-processing, the DataTrans-
formation.ipynb has to be run for data transformation and lastly, the Train.ipynb has
to be run for model training

5.1 DataPreprocessing.ipynb

The code is used to pre-process the raw images and masks present in the stagel_train
folder. The operations performed were merging the masks, and resizing the images and
masks. The output of the code is generated in a folder named data with the subfolders
images and masks each containing 670 files.

Zhttps://www.kaggle.com/competitions/data-science-bowl-2018/overview
3https://paperswithcode.com/method/u-net
“https://github.com/kobiso/CBAM-keras/blob/master/models/attention_module.py
Shttps://paperswithcode.com/paper/cbam-convolutional-block-attention-module
Shttps://github.com/nibtehaz/MultiResUNet
"https://github.com/MrGiovanni/UNetPlusPlus/blob/master/keras/helper_functions.py
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5.2 DataTransformation.ipynb

The output data generated by DataPreprocessing.ipynb is used to generate augmen-
ted images and their corresponding masks and are saved in the folder new_data with
subfolders images and masks with 3,350 files each.

5.3 Train.ipynb

This contains the primary code of the project and is used to make function calls to the
following files

1. DataLoader.ipynb: This module is used to fetch the augmented files in the folder
new _data generated by DataTransformation.ipynb.

2. unet.ipynb: Implementation of vanilla U-Net
3. custom_unetv20.ipynb: Implementation of the proposed model
4. ablationvl.ipynb Implementation of U-Net with channel attention

5. ablationv2.ipynb Implementation of U-Net with channel attention and MDR
Block

6. ablationv3.ipynb Implementation of U-Net with channel attention and Res Path
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