Achievements and Challenges in the
Field of Tracking Moving Objects and
Analyzing Their Behavior

Presented herein is an overview of modern
technologies and methodologies for the

tracking and analysis of moving objects, ) == B
along with their applications in various l'””"””“_’i‘”' £ Eivns!
fields.




Research Problem

The modern world requires high precision and
efficiency in identifying and tracking moving
objects, especially in complex conditions such as
occlusions and unpredictability.

Challenges include developing universal models
that can adapt o various observation conditions
and accurately classifying large volumes of data

with a limited amount of labeled data.

The development of automated systems and
technologies prompts improvements in tracking
methods, which is critically important in many
technological areas.

These challenges intersect with scientific and
practical tasks aimed at optimizing production
processes, enhancing safety, and effective
resource use.



Review of Recent Research

Recent research in the field of fracking
moving objects focuses on challenges
associated with group movement of objects,
the use of spatial-temporal correlation, and
neural networks.

The development of image classification
methods and graph networks reveals
problems with insufficient labeled data and
data smoothing.

Studies on human interaction with objects
and the identification of changes in urban
and other environments are important, where
deep learning and multimodal data open
new possibilities for improving tracking
systemes.




Technologies and Methodologies

Various technologies are used in the
field of tracking moving objects,
Including spatial-temporal correlations
and graph neural networks, which
help analyze complex dependencies
between objects.

These technologies, including
machine vision and artificial
intelligence, play a key role in
enhancing the accuracy of object
identification and classification.

Despite progress, there are significant
challenges such as a lack of labeled
data and occlusion problems that
require further research and
development of adaptive models for
effective resolution.



Image Classification and Behavior Identification

Image classification and behavior idenftification
of objects are important aspects of current
research.

Approaches such as SAM-GNN use graph filters
to improve classification accuracy, while
innovative tracking methods for abnormal
behavior, such as using AlS data, show
significant potential.

The use of multimodal data and deep
convolutional networks facilitates a better
understanding and interaction of humans with
objects, which is crucial for the development of
more accurate and adaptive tracking systems.




Industrial Implementation and Monitoring

The implementation of developed
tracking methods in industry and
monitoring opens the way to optimizing
manufacturing processes and enhancing
safety.

The integration of deep learning with
geospatial data significantly improves the
ability o analyze in urban and other
environments, providing effective
response to abnormal behaviors and
complex interactions.

The development of innovative
technologies, such as graph neural
networks, helps solve complex tracking
tasks, which is crifical for improving the
quality of life and efficient resource use.




Challenges and Possible Solutions

Maijor challenges in the tracking field
include occlusions, data limitations, and
the need for accurate identification of
objects in complex condifions.

The development of innovative
approaches, such as the use of dual
graph filters in GNNs, demonstrates

significant improvements in accuracy and

can address data smoothing issues.

It is necessary to infegrate various
technologies 1o create adaptive models
that can quickly respond to changes in
conditions, in turn providing more
effective solutions for tfracking and
classification in real-time.
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Development Perspectives

DEVELOLPMENT PERSPECTIVES

The development of graph neural
networks and NURBS tfechnologies opens
new perspectives for more accurate
tracking and classification of objects.

These technologies allow for a better
understanding of the structure and
dynamics of objects, which is important for
developing specific tracking solutions.

The combination of GNNs and NURBS can
significantly improve the understanding of
changes in behavior and geometry of
objects, and further expansion of
databases and adaptation of models to
real conditions will facilitate the creation
of universal and efficient tracking systems.



Goalls for Further Research

Further research aims to develop and
optimize graph neural networks for specific
tracking tasks, particularly using NURBS for
precise modeling of object geometry.

The combination of GNNs and NURBS can
significantly improve the accuracy and
adaptability of tracking systems, allowing
detailed description of changes in parts of
objects and interactions between them.

It is important to create adaptive models
capable of quickly responding to changes
in the observation environment and to
expand databases 1o include a variety of
interaction scenarios, which will enhance
the quality and universality of model
training.




Conclusions

The completion of this study underscores the
need for further development and
Integration of various scientific and practical
approaches to achieve high accuracy in
tracking and classifying moving objects.

Graph neural networks and technologies
such as NURBS play a key role in
understanding the structure and dynamics of
objects, opening new possibilities for
accuracy and adaptability of systems.

Enhancing fracking accuracy can
significantly impact the optimization of
processes and efficient resource use,
Improving and advancing fechnologies
ACross many industries.




THANK YOU FOR YOUR ATTENTION!

Andrii Blyndaruk
andrii.blyndaruk@gmail.com



