REVIEW
on the abstract of the thesis of Safonova Anastasia
“Machine learning methods for processing ultra-high spatial resolution images in
problems of vegetation classification”
for the PhD degree in technical sciences on the specialty 05.13.17 - Theoretical

foundations of computer science

The development of methods for processing remote sensing images of the Earth is a
topical issue throughout the world. The solution of vegetation classification problems
from remote sensing data, proposed in the thesis, is performed by means of machine
learning methods such as convolutional neural networks (CNN). One of the main
difficulties in solving this problem is the lack of data used for training the CNNs. Thus,
the key point in the thesis of Safonova A. is the development of machine learning methods
for processing ultra-high-resolution images in condition of small set of training samples
using the augmentation technique for segmentation, classification and assessment of the
degree of natural damage of forest vegetation. Safonova A. has developed the new
architecture of CNN with specific structure, order and composition of neuron layers
which is able to classify damaged trees from RGB images obtained from unmanned aerial
vehicles. The corresponded accuracy is 98.77%. Also, a new methodology of forming the
set of testing samples is presented. The methodology allowed positioning the categories
of vegetation damage in the images when testing of the proposed CNN architecture. The
author has modified the algorithm based on CNN ResNet50 ResNet101 due to the unique
selection of parameters, including the augmentation of the marked-up data set. The
suitability of the algorithm was demonstrated on different examples of segmenting
objects on remote sensing images.

It should also be noted that the results of the thesis can be applied in various fields
where it is necessary to carry out the detection, segmentation and classification of objects
on images, for example, a video surveillance system, in medicine, military developments,

etc.



As a basic remark, I would like to point out the need to compare the effectiveness of
the proposed methods with the classical methods based on metric and Bayesian
classifiers.

The content of the abstract allows concluding that the thesis of Safonova Anastasia
is a logical, substantiated and completed scientific study containing a solution to a real
applied problem, and the author deserves the PhD degree in technical sciences on the
specialty 05.13.17 - Theoretical foundations of computer science.
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