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FACULTY OF INDUSTRIAL AUTOMATION AND 

ELECTRICAL ENGINEERING

Master's preparation is carried out at the Faculty of Industrial Automation and

Electrical Engineering.

Faculty of Industrial Automation and Electrical

Engineering (FEA) is one of the oldest faculties

of ETU “LETI”. Its history began in 1920s.

Graduates of FEA work as constructors,

development contractors, engineers,

project managers in the fields of technological

process automation and complex dynamic

objects control.

Graduates of this faculty also work in

oil and gas industry, power engineering,

general aviation equipment, shipbuilding,

tool engineering, machinery manufacturing.



AUTOMATIC CONTROL SYSTEMS DEPARTMENT

• The Automatic Control Systems Department,

founded in 1947, now occupies a leading position

among the departments of the St. Petersburg

Electrotechnical University "LETI".

• The department has 5 teaching and

research laboratories, 3 educational

laboratories and a resource center.

• Professors, engineers, graduate

students and students of the department

conduct researches in various fields,

such as unmanned mobile robotics,

mechatronics, automation of technological

processes, electric power industry, remote

diagnostics and control of technical

objects, ship power systems and electric

propulsion.



PROGRAM OVERVIEW

Number of students: up to 18

Programe: 120 ECTS credits, full-time study (2 years), Master’s Degree

Eligibility: candidates must hold a Bachelor's Degree in the corresponding field

Academic year: an academic year includes 2 semesters beginning on 1st

September and 10th February, winter holidays - 2 weeks, summer holidays - 2

months (July, August). Master’s Thesis defense is in June.

Teachers, tutors & supervisers

Preparation for fundumental, basic special, applied special and general

educational disciplines is carried out by full professors, associate professors and

assistants.



PROGRAM OVERVIEW

The program provides students with a broad

knowledge and skills in the field of automation of

production processes and equipment, as well as in

the field of mechatronic devices and control

systems. Study of network technologies (Intranet-

and of Internet-technologies), issues of SCADA-

systems construction, practical use of real-time

systems are important parts of the program.

Students learn the principles of robotics and

mechatronics, mechatronic and robotic actuators,

modern technologies of microcontroller application.

The program gives students a deep theoretical

knowledge of modern methods of automatic control

theory, in particular the methods of analysis and

design of nonlinear, adaptive and intelligent control

systems.



CURRICULUM



CURRICULUM



SUBJECT CONTENTS

Fundamental Disciplines

Title Nonlinear, Adaptive and Intelligent Control 

Systems

Department Automatic Control Systems

Lecture Ph.D., Associate Professor Victor B. Vtorov

Summary Studying the basics of the theory of nonlinear,

adaptive and intelligent (fuzzy and neural network)

control systems. The material of the course set out: the method of

Lyapunov functions, including elements of its design; square and circle

criteria for absolute stability; the study of periodic solutions, Poincare type

methods and Galerkin harmonic balance; research methods of nonlinear

dynamics, linear stability analysis, stability of periodic, quasi-periodic and

chaotic solutions, local and nonlocal bifurcation; searchless algorithms and

adaptive control systems, basic structure, synthesis methods, speed-

gradient method; variable structure system. Fuzzy and neural systems -

intelligent control systems.



SUBJECT CONTENTS

Fundamental Disciplines

Title Modern Methods of Control Theory

Department Automatic Control Systems

Lecture Ph.D., Associate Professor Anastasiia D. Stotckaia

Summary In the first part of the course material set out issues of

stochastic nonlinear dynamics for deterministic systems of

low order. Used the techniques of linearization for non-periodic and periodic

attractors. Considered the local bifurcations of a saddle equilibrium state, a

limit cycle and structures of two-dimensional torus, and nonlocal

bifurcations of these attractors. In the second part of the paper describes

the construction of robust regulators for objects with limited uncertainty

(H∞–theory) from the perspective of the external approach. Presents the

main mathematical results of robust stability, the problem of robust control

and robust structures of the regulators.



SUBJECT CONTENTS

Fundamental Disciplines

Title Mathematical Modeling and Synthesis of Nonlinear 

Elements

Department Theoretical fundamentals of electrical engineering

Lecture Dr.Sc, Professor Elena B. Solovyova

Summary The course deals with the construction of various

forms of nonlinear dynamic systems` mathematical models such as Volterra

functional series, neural networks, wavelet neural networks, spline neural

networks, polynomial perceptron networks, fuzzy inference adaptive

networks and other. Practical issues of synthesis of polynomial and neutral

filters and postcompensators of signal nonlinear distortion are considered.



SUBJECT CONTENTS

Fundamental Disciplines

Title Mathematical Modeling of Objects and Automatic

Control Systems

Department Marine Control Systems

Lecture Ph.D., Associate Professor Andrey G. Shpektorov

Summary The discipline includes physical and mathematical bases of construction of

models of objects and control systems, methodology of their research, the

principles of creation and research models in interactive engineering

software environments.



c

SUBJECT CONTENTS

Basic Special Disciplines

Title Electric and Hydraulic Drives of Mechatronic

and Robotic Systems

Department Robotics and industrial automation

Lecture Ph.D., Associate Professor Ludmila P. Kozlova

Summary In this course students study the principles of

operation of electric and hydraulic drives of various types used in modern

mechatronic and robotic devices and control methods of actuators and

methods for their calculation and modeling. As well as the examples of

different types of actuators are presented in this material.



SUBJECT CONTENTS

Basic Special Disciplines

Title Electromechatronic Complexes and Systems

Department Robotics and industrial automation

Lecture Ph.D., Associate Professor Dmitrii V. Samokhvalov

Summary In this course students will study the process of

electromagnetic and electromechanical energy

conversion processes associated with functional and design combining in

EMTС electromechanical converter with electronic components. We

consider the structure and operation of EMTC of an example with

synchronous machines and information type EMT systems. The technique

of calculating the parameters and characteristics of EMTC are considered.

Practical and laboratory classes are conducted with the development of

methods for the preparation and analysis of EMTC performance.



SUBJECT CONTENTS

Basic Special Disciplines

Title Systems of Ensuring the Safety for Technical

Control Devises

Department Occupational safety

Lecture Ph.D., Associate Professor Vladimir N. Pavlov

Summary The discipline considers general engineering issues

in complex security. Also, principles of design and construction such

systems are discussed. The focus is on the safety requirements in the test

instrument. The discipline covers problems related to the features of

technical equipment in terms of electromagnetic compatibility, ergonomic

engineering and other.



SUBJECT CONTENTS

Basic Special Disciplines

Title Microcontroller-Based Control Systems

Department Automatic Control Systems

Lecture Ph.D., Associate Professor Anton V. Putov

Summary This course will give to the future specialists skills of

algorithmization and further implementation of their

automation ideas using microcontrollers. The educational process covers

the lecture hours and practical hours while the students have the

opportunity and facilities for the microcontroller programming and automatic

control systems design.



SUBJECT CONTENTS

Applied Special Disciplines

Title Mechatronic Systems and Robotics

Department Automatic Control Systems

Lecture Ph.D., Associate Professor Denis M. Filatov

Summary The discipline covers principles of mechatronic

and robot-based technological complexes design.

Robotic systems drives, questions of mathematical description and

simulation of robots and mechatronic machines are discussed. The

discipline is supported by a large number of practical and laboratory

classes and students' self studies on the basic sections of the programme.

Testing and current control of students' knowledge are provided in order to

ensure the quality control of mastering the discipline by students.



SUBJECT CONTENTS

Applied Special Disciplines

Title Adaptive Control in Mechatronics and Robotics

Department Automatic Control Systems

Lecture Ph.D., Associate Professor Victor B. Vtorov

Summary The greatest attention in this course is paid to the

questions of the following areas: mechanics

systems, mechatronics, dynamic systems, automatic systems with adaptive

control, automatic systems with modal control, theory of stability, theory of

state recovery.



SUBJECT CONTENTS

Applied Special Disciplines

Title Computer-based Technologies of Control in 

Technical System

Department Automatic Control Systems

Lecture Ph.D., Associate Professor Anastasiia D. Stotckaia

Summary The discipline is intended to provide full representation

about modern information technologies and software used in the control

systems, implemented on the basis of information and digital systems,

primarily - in industrial processes. Presentation of the material is based on

universal regulations applicable to the control of any complex system. The

functional, organizational, informational, software and hardware aspects of

computer-aided control processes are given in detail. Practical

development of computer technologies is carried out in a laboratory-based,

consisting of research laboratory stands, equipped with the modern

generation of industrial controllers



MASTER THESIS TOPICS (RECENT YEARS)

 Unmanned aerial vehicle control system

 Adaptive output control of dynamic systems

 Robust assignment of dynamic system poles

 Development of the control system of a distributed technological process

 Linear actuator moment control system

 Modeling of robotic manipulator by the methods of reinforcement learning

 Vector way to control an induction motor

 Research of internal power system dynamics

 Pattern recognition through the digital image process for aerial robots

 Flow rate control system

 Ship rowing system simulation

 Bench test with multi-dimensional dynamometry

 Neural network controller for robot motion control



LABORATORIES AND FACILITIES

The laboratories of the graduating department of automatic control systems are equipped

with modern facilities. The laboratories include:

Siemens Automation and 
Drives Lab

Industrial control and 

automation systems Lab

Mechatronic systems moving 

objects and mobile equipment 
of airfield services

The Laboratory was founded with

the support of the company

"Siemens" interested in

increasing the number of

qualified engineers. The lab is

equipped with 24 workstations.

The following devices are

presented: LOGO!, S7-200, S7-

300, Sinamics S120,
Micromaster440

Laboratory created in close

collaboration with strategic

partners of the department -

"Prosoft" (Moscow). The

laboratory is equipped with

modern stands designed for the

study of construction of complex

automation systems, creation of

distributed control systems,

development of SCADA
systems.

The Laboratory was founded in 

conjunction with strategic 

partners of the department - a 

holding company “Sozvezdie

Vodoleia" (St. Petersburg) and 

JSC "Kovrov electromechanical 

plant" (Kovrov).



Multifunctional research 

facilities with virtual 

instrumentation

(National instruments Lab)

Microcontroller adaptive 

control systems Lab

Industrial electromechanical 

objects Lab

LABORATORIES AND FACILITIES

Automatic control systems department are also include Resource center “Control and

automation of mechatronic complexes of moving objects and transport systems”:



LABORATORIES AND FACILITIES

All laboratories of the department and faculty are equipped with modern equipment from world 

manufacturers.



LABORATORIES AND FACILITIES

Within the framework of study, students have the opportunity to master various programming 

languages and use world-famous licensed software.



Summer and 
Winter Schools 

in ETU 

Modular 
courses

Academic 
mobility

EXTRA EDUCATIONAL  ACTIVITIES

Schools promote the formation of knowledge and skills in

such sections of technical sciences as mechatronics,

programming, electrical engineering, the ability of hardware

and complexes and motion control systems development.

Each semester students have the 

opportunity to participate in free 

modular courses, which are taught 

by foreign scientists, for example:

•Overview of mathematical 

optimization

•Stochastic models and 

methods

•Robotics system design

Students of the program have 

the opportunity to participate in 

short-term (2–4 weeks) and long-

term (6–10 months) internship 

programs, including double 
degree programs.



Partners and international cooperation

The main international partners, where students of the program often have internships and

double-degree programs, are:

Germany: Technische Universität Ilmenau, 

Leibniz Universität Hannover, 

Fachhochschule Stralsund - University of 
Applied Science

Finland: Lappeenranta University

of Technology,

Aalto University

France: University Of  

Technology Of Compiegne

China: Beijing Institute of

Technology BIT

Japan: Research Institute of Electrical 
Communication Tohoku University

South Korea: KOREATECH

Taiwan: National Taichung University of 
Education



Thank you for attention and welcome to 

International Students Office: master@etu.ru

Automation and Mechatronics Program Coordinator: gvbelskiy@etu.ru


