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ABSTRACT

The replication of human intellectual processes by machines, particularly
computer systems, is known as artificial intelligence (Al). Al is an intelligent tool
that is utilized across sectors to improve decision-making, increase productivity,
and eliminate repetitive tasks. Machine learning (ML) is a key component of Al
since it includes understanding and developing ways that can learn to conduct

actions or make suggestions to improve performance on tasks.

This work has solved the image segmentation problem for the natural
images to segment out water, land, and sky using machine learning approaches.
Instead of applying image segmentation directly to the images, images are
preprocessed, and statistical and textural features are then passed through a neural
network for the pixel-wise semantic segmentation of the images. A 5X5 data
chunk was chosen over the pixel-by-pixel technique since it requires less
resources and time for training and testing. The error is calculated between model
predictions and ground truth labels. The model weights are tuned using this

calculated error.

The training images in this work are 53 type PNG format containing only
one class (i.e., water, land, or sky with 27, 14, and 12 images, respectively). While
7 PNG images with their respective ground truth containing all three classes in
an image have been used as testing images. A 64-bit Windows 10 OS, with an
Intel(R) Core 17 processor (2.20GHz) with 16GB of RAM was used for the
experimentation. The classification was achieved by using the tools available in

the MatLab R2022b Machine Learning Toolbox.
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The Neural architecture used in this work takes a batch size of 16. A Scaled
Conjugate Gradient Algorithm is used to train the model on cross-entropy loss.
After the learning of the artificial neural network, the trained model is used to
predict the unseen testing data. The numerical results from confusion matrices
and ROC plots for both training and testing stages show that the trained model
achieved an accuracy 0of 97.5%, and the accuracy for unknown three tested images
15 91.0%, 94.2%, and 96.8% which indicates that the trained model is performing

well on unknown images.
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