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1 Introduction

The objective of this documentation is to list out all the activities to be performed during
the project implementation stage. In order to recreate the project in the future, software
and hardware requirements are outlined. This article covers the coding and deployment
processes, as well as the procedures that must be completed to run the code.

2 System Configurations

2.1 Hardware Configuration

Figure 1 below shows the hardware configuration of the system on which the code was
implemented.

Figure 1: Hardware configuration

2.2 Software Configuration

This section contains information about the software that were used to implement the
research, as well as their specifications.

2.2.1 Google Colaboratory

Google’s computing infrastructure, also called as Google Colab, is used for the project.
All of the libraries have been loaded, and the model is being coded in Google Colab.
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The dataset is uploaded on Google Drive which is then connected to Google Colab using
following code:

Figure 2: Mounting Google Drive on Google Colab

Following the execution of the command in Figure 2, a hyperlink to get authorization
code is displayed, and if we click on it, an authorization key is produced. Copy that code
and paste it into the colab’s input box, and the drive will be mounted successfully.

We’ll switch the Colab notebook’s runtime to GPU because it makes image processing
models run faster. Colab’s runtime can be changed by going to the ’Runtime’ menu, then
’Change Runtime Type,’ and selecting the GPU option.

Figure 3: Changing Runtime Type to GPU on Google Colab

2.2.2 Other Software Used

Google chrome web browser was used to access Google Colab. TeXstudio is used for
project report documentations which supports creation of documents using Latex. The
software is user friendly and it helps to create latex documents very easily. Figure 4 below
shows UI of TeXstudio.
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Figure 4: Documentation using TeXstudio

3 Data Preparation

Dataset used for the research is downloaded from Kaggle’s ’Airbus Ship Detection chal-
lenge’1 shown in Figure 5

Figure 5: ’Airbus Ship Detection’ dataset for project implementation

The dataset contains 2 folders: train v2 and test v2. It also contains one annotation
file which has ImageIds and EncodedPixels information. The annotations are provided
in RLE format. As shown in Figure 6, we uploaded our dataset on Google Drive.

1https://www.kaggle.com/c/airbus-ship-detection
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Figure 6: Upload dataset on Google Drive

After uploading the folders on Google Drive, we read the data using below code and
split the data under train v2 folder into training and testing dataset with ratio of 75:25
as shown in Figure 7.

Figure 7: Splitting the dataset into training and testing set

4 Model Implementation

Implementing Mask R-CNN along with data augmentation is novelty of the project.
Mask R-CNN is a straightforward and effective object segmentation approach for object
recognition applications. It achieved first position at COCO 2016 Competition (He et al.;
2017). In this research we used the Mask R-CNN library which is publicly available on
github2. It allows us to create an object detection model using Mask R-CNN. We can
also add our own code into those script as required.

2https://github.com/matterport/Mask RCNN
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The code snippet of ’git clone’ command shown in Figure 8 below is used to clone the
github repository into our colab environment.

Figure 8: Splitting the dataset into training and testing set

We will write a few functions to decode the RLE encodings present in annotation file.
We will also create a class for associating these encodings to each image and preparing
them for training.

Figure 9: Creating a class for preparing dataset

We will create dataset object for training and testing datasets and invoke prepare()
method for them respectively (shown in Figure 10).
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Figure 10: Preparing training and testing dataset

We are using ImageAug library for data augmentation. Figure 11 below shows differ-
ent data augmentations that were used in the project.

Figure 11: Data augmentation

We will specify the configurations for training our Mask R-CNN model. The config.py
file which is cloned from github contains default configuration and hyperparameter values
which can be manipulated using code mentioned in Figure 10) below.
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Figure 12: Data augmentation

In order to implement transfer learning, we have used COCO pre-trained weights
while training. The coco weights file is also downloaded from Mask R-CNN’s github
repository. model.load weights() function is used to load these COCO weights into our
model.

Figure 13: COCO transfer learning

After executing all activities mentioned above, we are ready to train our model. We
will set LEARNING RATE variable to 0.001 and train model heads for 2 epochs using
code mentioned in Figure 14)

Figure 14: Training model heads

After training the model heads, we will apply some learning rate decay to our model
and train its all layers for 50 epochs. Each epoch will maintain information about different
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losses experienced during training and testing and on the basis of these losses we will select
the best epoch which has minimum val loss for model evaluation. Figure 15) shows how
our model executes during training.

Figure 15: Model execution

After selecting best epoch, we will recreate the model in inference mode and load the
weights produced by best epoch. Refer the code in Figure 16) for the same.

Figure 16: Model recreation in inference mode

Once the model is recreated in inference mode, we can evaluate its performance. We
will use mean average precision (mAP) metrics to evaluate our model. a model is con-
sidered as a balanced model if its mAP is between 0.5 to 1.0. We can see from Figure 17)
below that our model was able to achieve mAP of 0.715 which denotes that the model is
balanced.

Figure 17: Model Evaluation

The testing results can be visualized using visualize.display instances() method defined
in Mask R-CNN library. Figure 18) below shows visualizations for sample images.
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Figure 18: Visualization

In the last stage we can feed our validation dataset to the model which will predict
whether or not there is a ship in given sar image. For that, we will define a function
predict() which will make predictions on all images present in validation set and write
down the results in submissions.csv file.

Figure 19: Making predictions on validation dataset

The scripts and functions mentioned in this document are all provided in the ICT
solutions along with this report.
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