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The project meeting of InMotion steering group was hold in Novosibirsk
State Technical Universityin th faculty of Automation and Computer
Engineering. The members of the project steering group get together to
report about the results of the work during the first two project years and
plan the activities for the final year.
Continued on page 2

Monitoring visit
Project meeting in
Novosibirsk

Upcoming events
25-27.3.2019

Project Meeting in
Kuala Lumpur

New teaching and learning materials
The partners are working on fundamental textbooks in CMSE for Bachelors and Masters and special textbooks for different
simulation tools, such as RMD, Modelica, Simulink, ISMA and Wolfram System Modeller.
In this issue, we present “Fundamentals of event-continuous systems simulation theory” by: Yu. V. Shornikov, D. N.
Dostovalov.
Physical systems interacting with software applications (so-called event-continuous systems) can be effectively modeled as
heterogeneous systems including subsystems with continuous time and subsystems interacting with discrete events. Initially,
the terminology of discrete-continuous systems based on concrete mathematical concepts was developed, although it was
limited in the dimensionality of systems analyzed due to using an analogue approach. Usually, the continuous components of a
system are modeled as differential equations, whereas its discrete events are modeled with the aid of a finite automaton. The
most important theoretical and practical contribution to the field of event-continuous systems is the development of systems
theory, control theory, computer-aided analysis software, et cetera. In order to ease the usage of different analytical
approaches, numerous software applications (Charon, HyVisual, HyTech, etc.) and tools for effective numerical analysis and
data processing were developed. The important features of new software tools are surveyed in the papers of J.M. Esposito.
Prof. Esposito, in particular, suggested new paradigms such as event functions. It led to the creation of new approaches of
numerical analysis of discrete-continuous phenomena. A new methodology of studying event-continuous systems was
developed.
Continued on page 3
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InMotion project meeting in Novosibirsk
(continued from page 1)
The attendants to the meeting were welcomed by
Vadim Nekrasov, Vice Rector for International
Relations and Ivan Reva, Dean of Automation and
Computer Engineering Faculty.

discussed during the meeting. SG accepted the plan for
the improvement of the teaching and learning
materials according to the summary report.

Project partners discussed the teaching materials
developed for the doctoral students, planed the
activities for the development of the MOOCs.

Universities presented
developed for OMSE,

the

eLearning

courses

After the welcome speech, the participants got an
excursion threw the NSTU Campus, visiting Library,
special building with disabled access, and the faculty of
Automation and Computer Engineering.

After it, the steering group started the discussion on
the current issues. Partners reported about the
modernization of the local structure. The new
equipment and software are installed and used in the
study process.
All partner universities conducted polls of teachers and
students on the results of the study in spring /summer
semester and during the summer school. The
questionaries’ were analyzed and these results were
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Vladimir Ryzhov (SMTU) presented a report on Quality
Assurance of the project activities. The dissemination
of the project results is going good. The partners
published already 27 articles on the project subject.
All PCU organizes the Day of Open Doors to inform the
wide audience about the new study programs and
TLM.
The workshops together with stakeholders are
organised several times a year. The leaflets and other
information materials are prepared and distributed
during these events. Such activities will be continued.
All this together with the website and regular

Computer Modeling and Simulation in Engineering – No. 8 – October 2018
newsletters provide wide audience and stake holders
with the information about the project

After the official part of the meeting NSTU organized
the excursion to the famous Akademgorodok
(“Academic Town" or "Academic City”) - the
educational and scientific centre of Siberia.

New teaching and learning materials
(continued from page 1)
At the same time, there appeared the need of
development of new event-driven multipurpose
software architecture dealing with such situations that
at the same time there might occur a few events,
which would normally lead to a nontrivial modeling
problem. The new methodology allowed to solve highdimensional problems, but now there is the problem of
stiff modes. And here, by the way, Professor E.A.
Novikov received major scientific results, considering
completely different fundamental problems. And
whereas, in the papers of Dr. Esposito, when
simulating event-continuous systems, the integration
step is controlled only by the tolerance conditions and
the requirements to detect unilateral events, we add
the stability conditions, taking into account the
stiffness, and consider the dynamical behavior of event
functions, which speeds the detection algorithm up.
It should be noted that event-driven systems are of
more and more use in different totally not related
areas. The examples are heterogeneous modeling and
simulation of living systems, large electrical power
systems, mechanical engineering, chemical kinetics
systems, chemical industry, and many other
applications.
The book is written in a simple for understanding
manner, includes necessary theoretical concepts and
practical examples, and can help one to study complex
event-continuous phenomena

Monitoring visit
As part of on-going monitoring of CBHE projects, an
advisory field monitoring has taken place on 11
September 2018 at the premises of Novosibirsk State
Technical University. It was carried out by the National
Erasmus+ Office Russia, represented by the Deputy
Director Dr. Muraveva, Dr. Anne Spangemacher,
EACEA and Dr. Julia Redina, NEO staff.
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Overall comments:
The project is very dynamic and produces a very
positive impression due to its clear logic and relevant
activities, and also due to involvement of stakeholders
and students. The project implementation is
supervised by 2 vice-rectors. The visited university is
keen on internationalization and has a long history of
Tempus and Erasmus+ projects (the latter both K2 + K1
-currently 3 ICMs). Among its 12,000 students, 2,500
are international students.
The importance of the monitored project is that it
addresses different target groups that cooperate
within the project. The new/updated modules address
the needs of the labour market, as was reiterated by
representatives from two important regional
companies who took the time to attend the monitoring
meeting.

Since the previous monitoring, the project has been
carried out as planned. Bachelor level modules have
been completed and piloted at the summer school and
got positive feedback from students. Staff mobilities
have helped the team with the modernization of the
courses, with the preparation of the Guide on the use
of the OMSE platform, and with other relevant project
issues. The OMSE platform is now in place. 5 manuals
have been completed; the remaining 4 are in progress.
The project management is streamlined and
participatory, Coordinator – university communication
and communication between PC universities and
between PC and EU universities is productive and
based on trust. The dissemination activities
undertaken by the university are diverse and
numerous and address different target groups, ranging
from school-children – to stakeholders – to academic
community. The QA plan is in place.
Project sustainability is assured by the labour market
demand and by the quality of the deliverables. The
equipment has been purchased and installed in line
with the established procedures.
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Current Activities
Dissemination activities
From 12 to 18 August 2018, Novosibirsk State
Technical University held «International summer
school on computer science, computer engineering
and education technologies». The main goal of the
annual summer school was to support researchers to
present their ideas to the international community.
The key topics of the summer school are
automatization and machine learning, embedded
systems, robotics, computer engineering, information
security, information technology for people with high
needs, e-learning and digital learning, evaluation of
learning and teaching quality with new methodologies,
new teaching methods with information technologies
for
engineering
sciences
and
education.

The
summer
school was
participated by
representatives of Novosibirsk State Technical
University, Chemnitz University of Technology, Harbin
University of Science and Technology, Mongolian
University of Science and Technology. Darmstadt
University of Technology.
The summer school, as the organizers said, would
allow increasing the collaboration, broadening the
directions of it in the form of joint supervising of the
post-graduate students, joint education program on
double-diploma master degree, and science researches
in the common humanitarian goals, such as robotic
prosthetic device, intellectual wheelchair and so on.
Tomilov I.N., head of NSTU’s Automated Control
Systems department, presented the goals and
achieved results of the «Innovative Teaching and
Learning Strategies in Open Modeling and Simulation
Environment for Student-Centered Engineering
Education» project.
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News from the Partners Universities
Faculty of Electrical Engineering
University of Ljubljana (UL)

.

Implementation of Model-based Control Systems for Autonomous Driving of Miniature Robotic Vehicles
Marko Tavčar, Urban Skalar, Jernej Perko, Andrej Zdešar.
Self-driving vehicles are an emerging field of technology. This work deals with implementation of the essential
control systems that are required for autonomous driving of mobile robots. For this purpose a physical model of a
small-scale city with miniature robotic vehicles was used, as depicted in Fig. 1. The physical model consists of a
planar map with roads and crossroads, wheeled mobile robots with differential drive and a vision system that can
track all the robots. The physical model was designed in such a way that it enables study of various algorithms for
autonomous driving.

Fig.1: Overview of the system with miniature robotic vehicles.
We implemented the algorithms for localization, path planning and path tracking in a way that the miniature mobile
robot can navigate along the roads between arbitrary goals, taking into account safety and traffic rules. A modelbased approach was used in the design of the algorithms for autonomous driving. The ROS (Robot Operating System)
was used for implementation of the complete system in a modular way. The ROS graph of the system (Fig. 2) shows
how the data flows between all the essential modules for autonomous driving. The WMR (Wheeled Mobile Robot)
node accepts commands for the reference velocity of the mobile robot and outputs the odometry based on wheel
encoders. Odometry data is combined with the data about the mobile robot position obtained from the camera. For
this purpose, an Extended Kalman Filter (EKF) was implemented to obtain the optimum estimate about the mobile
robot pose based on all the available information. When a new goal location is set (through a graphical user
interface RViz), the module for path searching calculates the new path from the current mobile robot pose to the
goal. The optimum path and information about the robot pose are then used in the control algorithms for driving
along the path. The control algorithm outputs the velocity commands that are sent to the WMR.

Fig.2: Design (ROS graph) of the autonomous systems for localization, path planning and control of miniature robotic
vehicles. Ellipses represent the modules and the arrows show the data flow between the modules through messages
(rectangles).
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Due to the modular design of the system, each module could be implemented and validated independently. Fig. 3
depicts how we have approached the problem of path planning. Based on the observation that the map is made of
rectangular tiles we were able to overlay a regular grid over that map and then transform the grid into a simple
graph. We used A* algorithm for calculation of the optimum path. One step of the path searching algorithm is shown
in the right side of Figure 3. Our implementation of path searching can find the shortest path and also the quickest
path if we consider that the mobile robot should stop and wait before the stop signs.

Fig.3: Path planning: (left) overlay of the regular grid on top of the map and (right) visualization of the A* path
searching algorithm.
On the presented physical model, we were able to achieve autonomous driving of miniature robotic vehicles. We
were able to focus our attention on development and implementation of the control algorithms, and also deal with
various problems that are encountered in real applications of such systems.
This work was presented at the InMotion Summer School, which was held in Sankt Petersburg, Rusia, from 23. 6. – 8.
7. 2018 and at the 27th International Electrotechnical and Computer Science Conference (ERK), 17. – 18. 9. 2018,
Portorož, Slovenia. The work was conducted within InMotion project, co-funded by the Erasmus+ Programme of the
European Union, No. 573751-EPP-1-2016-1-DE-EPPKA2-CBHE-JP.
Detailed reference of the paper presented at the ERK Conference:
Tavčar, Marko, Skalar, Urban, Perko, Jernej, Zdešar, Andrej. Izvedba sistemov vodenja na osnovi modelov za
avtonomno vožnjo miniaturnih robotskih vozil. Žemva Andrej (ed.), Trost Andrej (ed.). Proceedings of the Twentyseventh International Electrotechnical and Computer Science Conference ERK 2018, ERK 2018, Portorož, Slovenija,
17.-18. Sept. 2018
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