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ABSTRACT

Semantic segmentation is a crucial task in the machine learning domain
that involves assigning a unique class label to each pixel in an image. While this
pixel-by-pixel segmentation technique produces high-quality results, training and
evaluating a semantic segmentation model can be a time-consuming process. To
address this challenge, this study proposes a simplified version of semantic
segmentation that involves block by block (5x5 Chunks) image fragmentation,
feature extraction, and model training using specific color and textural features.
To evaluate the proposed method, multiple images have been trained and tested
using both pixel-by-pixel classification and the proposed block-based
segmentation method. The results demonstrate that the proposed technique i.e.,
block-by-block segmentation is faster and more accurate than the traditional

pixel-by-pixel classification method.

This thesis has utilized the Oxford-IIIT Pet dataset, from which thirty
images of cats have been selected. Five different Artificial Neural Network
(ANN) models were evaluated and trained, i.e., Levenberg-Marquardt Back
Propagation (LM model), Broyden Fletcher Goldfarb Shanno (BGFGS model),
Resilient Back Propagation (RP model), Scaled Conjugate Gradient Back
Propagation (SCG model), and Variable Learning Rate Back Propagation (GDX
model) for both pixel-based and block-based methods. Pixel-based accuracy
ranges from 70.82% to 76.47%, while block-based accuracy ranges from 82.94%
to 85.83%. It is observed that the accuracy of all models improves in the block-
based approach compared to the pixel-based approach. The processing time of
each model for both pixel-based and block-based methods is also noted for both
types. For the pixel-based approach, RP model takes the longest processing time



1.e., 242.39 seconds, while GDX model takes the shortest processing time i.e.,
49.89 seconds. For the block-based approach, LM model takes the longest
processing time i.e., 13.86 seconds, while GDX still has the shortest processing
time i.e., 5.98 seconds. Therefore, block-based methods can be seen as more

efficient and accurate for classification models.

An additional evaluation has been used to evaluate and compare the
performance of the five models on three sample test images. These three images
have been provided as an input to the trained models, which have segmented the
cat object from the background. The accuracy and effectiveness of the
segmentation method have been evaluated by comparing the predicted images
generated by the trained models with the ground truth images. Results
demonstrate that the accuracy of the LM model is the highest across all three test
images, with 94.72%, 84.92%, and 89.81% for test images 1, 2, and 3,
respectively. The GDX model has the lowest accuracy, with 92.96%, 66.9%, and
81.15% for test images 1, 2, and 3, respectively. The remaining models, RP, SCG,

and BFG, have intermediate levels of accuracy.

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 R2021b Machine Learning

Toolbox.
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