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General information

Summary

This course explores methods of data analysis and automated processing in telecommunication systems,
emphasizing the practical application of modern tools and algorithms. Students will study data
acquisition, preprocessing, statistical analysis, and machine learning techniques to analyze large datasets
and optimize telecommunication networks. By combining theory and hands-on practice, learners will
acquire the skills necessary to develop efficient, automated solutions for data-driven decision-making in
telecommunication systems.

Course objectives and goals

The course aims to provide students with a solid understanding of data analysis techniques and
automated processing methodologies in telecommunication systems. By studying advanced algorithms,
data processing pipelines, and visualization tools, students will learn to identify patterns, derive insights,
and optimize system performance. Through hands-on practice, the course prepares learners to apply
automated data processing methods to solve real-world challenges in the telecommunications field..
Format of classes

Lectures, laboratory classes, consultations, self-study. Final control in the form of an exam.


https://www.kpi.kharkov.ua/ukr/

Competencies

GC 2. Ability to apply knowledge in practical situations.

GC 9. Ability to develop and manage projects.

SC 2. Ability to implement the principles of a systems approach when conducting research into processes
that occur in electronic communication and radio engineering systems, complexes and devices.

SC 8. Ability to solve complex professional tasks based on the use of the latest technologies for
transmitting, receiving and processing information.

Learning outcomes

LO1 - organize one’s own professional, scientific research and innovation activities based on the
principles of a systematic approach and scientific research methodology.

LO11 - develop and implement engineering projects, taking into account goals, limitations, social,
economic, legal and environmental aspects.

Student workload

The total volume of the course is 150 hours (5 ECTS credits): lectures - 32 hours, laboratory classes - 32
hours, self-study - 86 hours.

Course prerequisites

non

"Digital signal processing”, "Theory of probability
computer networks".

, "Programming”, "Design and administration of

Features of the course, teaching and learning methods, and technologies

Classes are made interactively using multimedia technologies for lecture presentations and online
demonstrations of task execution examples. The lecture classes use explanatory-illustrative,
reproductive, problem-oriented methods and the method of critical thinking. Training materials are
available for students through OneNote (Class Notebook).

Program of the course

Topics of the lectures

Topic 1. Introduction to Data Analysis in Telecommunication Systems:

Overview of the role of data analysis in optimizing and maintaining telecommunication systems.
Topic 2. Data Acquisition and Preprocessing:

Techniques for collecting and cleaning data from telecommunication networks and devices.
Topic 3. Statistical Methods for Data Analysis:

Exploring basic and advanced statistical techniques for analyzing data patterns and trends.
Topic 4. Time-Series Data Analysis:

Focusing on processing and interpreting temporal data common in telecommunication systems.
Topic 5. Big Data in Telecommunication Systems:

Understanding the challenges and opportunities of working with large-scale datasets.
Topic 6. Data Visualization Techniques:

Designing effective visualizations to communicate insights from telecommunication data.
Topic 7. Machine Learning Basics for Telecommunication Systems:

Introduction to supervised, unsupervised, and reinforcement learning techniques.

Topic 8. Predictive Analytics in Telecommunication Systems:

Using historical data to forecast network behavior and performance.

Topic 9. Anomaly Detection in Network Data:

Identifying irregular patterns that indicate system issues or security threats.

Topic 10. Signal Processing Techniques:

Analyzing and filtering signals for enhanced telecommunication performance.

Topic 11. Automation in Data Processing Pipelines:

Designing and implementing automated workflows for handling large datasets.
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Topic 12. Real-Time Data Processing:

Techniques for processing and analyzing data streams in real-time.

Topic 13. Network Traffic Analysis:

Examining traffic patterns to optimize resource allocation and detect bottlenecks.

Topic 14. Al-Driven Decision-Making in Telecommunications:

Exploring Al applications for automated data analysis and decision-making.

Topic 15. Ethical Considerations in Data Processing:

Addressing privacy, security, and ethical concerns in handling telecommunication data.
Topic 16. Emerging Trends in Automated Data Processing:

Exploring new technologies and methods shaping the future of telecommunication analytics.

Topics of the workshops
Not included

Topics of the laboratory classes

Topic 1. Data Collection and Preprocessing:

Extracting and cleaning raw data from telecommunication logs and sensors.
Topic 2. Statistical Analysis with Python:

Implementing statistical techniques to analyze telecommunication datasets.
Topic 3. Time-Series Data Processing:

Visualizing and analyzing temporal data to identify trends and anomalies.
Topic 4. Network Traffic Simulation and Analysis:

Simulating network traffic and using tools to evaluate performance metrics.
Topic 5. Building Data Visualizations:

Creating charts and dashboards to represent telecommunication data effectively.
Topic 6. Machine Learning for Telecommunication Systems:

Training and testing simple models to classify or predict network states.
Topic 7. Real-Time Data Processing:

Implementing stream processing techniques to analyze live data feeds.

Topic 8. Anomaly Detection Models:

Designing algorithms to detect unusual patterns in network traffic.

Topic 9. Signal Filtering and Analysis:

Applying signal processing techniques to enhance data quality.

Topic 10. Automating Data Processing Pipelines:

Building workflows to automate repetitive tasks in data preparation and analysis.
Topic 11. Predictive Analytics Implementation:

Using machine learning to predict network performance and future issues.
Topic 12. Network Traffic Classification:

Implementing algorithms to categorize traffic based on patterns and usage.
Topic 13. Al Tools for Telecommunication Analytics:

Exploring Al-driven frameworks for advanced data analysis tasks.

Topic 14. Handling Big Data in Telecommunications:

Using big data platforms like Hadoop or Spark for large-scale data processing.
Topic 15. Ethical Data Handling Practices:

Implementing methods to ensure data privacy and security during analysis.
Topic 16. Final Data Processing Project:

Developing a complete data processing solution for a specific telecommunication challenge..

Self-study

Students are encouraged to explore additional resources and datasets beyond the classroom to gain a
deeper understanding of data analysis and automated processing in telecommunications. Activities may
include studying academic papers, experimenting with open-source tools, and implementing small-scale
projects. Learners should also stay informed about emerging trends and technologies in the field,
ensuring they can adapt to and innovate in real-world scenarios.
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Course materials and recommended reading

1. Big Data Analytics in Telecommunications by Christopher K. Taylor and Fatima R. Hughes (2021)

2. Machine Learning for Network Data Analysis by Priya A. Singh and Martin R. Patel (2022)

3. Real-Time Data Processing for Telecommunication Systems by Andrew ]. Cole and Elena T. Morales
(2023)

4. Telecommunication Data Science: Tools and Techniques by Li Q. Zhang and Omar A. Rahman (2021)
5. Network Traffic Analysis and Processing by Sarah Y. Clark and Rohan P. Menon (2020)

6. Al-Driven Solutions for Telecommunication Networks by Julia S. Carter and David K. Brooks (2023)
7. Time-Series Analysis in Telecommunications by Fiona L. Lee and Marcus R. Rivera (2022)

8. Signal Processing for Modern Telecommunication Systems by Jonathan P. Holmes and Clara N. Adams
(2020)

9. Ethics in Telecommunication Data Handling by Sonia K. Patel and Emily S. Moore (2021)

10. Emerging Trends in Telecommunication Data Analytics by Patrick T. Daniels and Linda Y. Matthews
(2022)

Assessment and grading

Criteria for assessment of student Grading scale
performance, and the final score structure Total National ECTS
The final grade is made up of 100% assessment points
results in the form of an exam (50%) and current 90-100  Excellent A
assessment (50%). 82-89 Good B
Breakdown of the grading: 75-81 Good C
Laboratory work: 30% 64-74 Satisfactory D
Independent work and computational tasks: 20% 60-63 Satisfactory E
35-59 Unsatisfactory FX
(requires additional
learning)
1-34 Unsatisfactory (requires  F

repetition of the course)

Norms of academic integrity and course policy

The student must adhere to the Code of Ethics of Academic Relations and Integrity of NTU "KhPI": to
demonstrate discipline, good manners, kindness, honesty, and responsibility. Conflict situations should be
openly discussed in academic groups with a lecturer, and if it is impossible to resolve the conflict, they
should be brought to the attention of the Institute's management.

Regulatory and legal documents related to the implementation of the principles of academic integrity at
NTU "KhPI" are available on the website: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-
dobrochesnist/

Approval
Approved by Date, signature Head of the department
Pavlo PUSTOVOITOV
Date, signature Guarantor of the educational
program
Vitaliy BRESLAVETS
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