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2 Frasmus+
MC Meetings

* (Kick-Off) Poland, 21-22 of June 2021
*(Project Management ) Serbia, June 2022
*(Project Management) Bulgaria, Sept 2022
*(Management Committee) Poland, May 2023



Main aims to discuss and elaborate:

* missing data in the annual report;
e current state of ICT_EDUPAND implementation;

* what will be the topic of the next meeting and what
we should do by that time



RSl Frasmus+

ANNUAL REPORT

for National Agency (PL)

1.06.2021 - 31.05.2022 up to 15 of June for my
authorities



Missing data:

* website addresses or links to previously developed
materials,

* description of activities (in details) supported by the
grant for Project Management and Implementation
that have been carried out until now.



This grant is used for:

* achieving the goals and implementation of the project
activities, through financial control of the funds by the project
financier and financial manager of the partners universities
(7). It consists of control of the activity of the teachers
through monthly reports for: the hours worked, days and
description of the project activities carried out for the
respective period and periodical meetings of team members
to discuss progress, difficulties encountered and upcoming
tasks.

* BUT team also used these funds to organize the Kick-Off
Meeting in June 2021.



AIMS Erasmus+

Improving the PBL-method in 8 courses

From June 2021 to September 2022 — training the teachers;

From September/October 2022 to May/June 2023 — applying in
indicated courses



4 intellectual outputs

* |O 1 - Resources for teacher training in PBL teaching and assessment
methods suitable for pandemic conditions. June 2021 — May 2022

* |0 2 - Digital resources in educating teachers for acquiring new skills
related to problem-based methodology. June 2021 — Nov 2022

* |0 3 — Digital teaching resources in selected areas of ICT applicable for
a group of problem-based courses. Aug 2021 — March 2023

* |0 4 — Writing textbooks suitable for distance learning in pandemic
conditions. Sept 2021 — March 2023



IO 1 - Resources for teacher training in PBL teaching and
assessment methods suitable for pandemic conditions.

Start: June 2021 End: May 2022
Leader: NTNU



Realization of 101 by number of working days

_ working days planned | working days reported

NTNU 103 + 5 64,5
UNI 21 +1 15
UR 21 +1 20
BUT 42 + 2 0+0

All partners: 50,5% y



Outputs of 101 are needed for realisation of 102-104 |

Planned webinars in M4 (Sept 2021), M6 (Nov 2021), M9 (Feb 2022)
and M12 (May 2022) for teaching staffs.

Realized:
9 workshops in October 2021

Do we need more workshops related to 101 ?



O 2 - Digital resources in educating teachers for acquiring
new skills related to problem-based methodology

Start: June 2021 End: Nov 2022
Leader: BUT
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Realization of 102 by number of working days

_ working days planned | working days reported

NTNU 32+ 2 8,375
UNI 21 +1 12,5
UR 21 +1 14
BUT 222 +13 170+ 5

All partners: 69,2% .



Training of teachers:
planned: - webinars in M5, M6, M9 and M12 (primarly at NTNU and BUT, but
also for UR and UNI),

- workshops (collocated with MC meetings) in M12 and M16.

Realized:
2 workshops in October 2021 (Bialystok, in Polish) +1 in

November 2021 (Nis) + 2 webinars in February 2022 (BUT)

We plan to make 2-3 more workshops/webinars related to
102. What are proposals for the topics?



O 3 — Digital teaching resources in selected areas of ICT
applicable for a group of problem-based courses.

Start: Sept 2021 End: March 2023
Leader: UR
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Realization of 103 by number of working days

_ working days planned | working days reported

NTNU 36 +2 33,875
UNI 222 + 16 97,75+ 8
UR 222 + 16 105 +4
BUT 151 +11 30+0

All partners: 42,3% ’



8 undergraduate level courses — modernized and adapted to project-
based teaching:

1. Electrical Circuits (Basics of Electrical/Electronic Engineering) — BUT
with help of NTNU,

2.Internet of Things (Communication Technologies) — BUT with help
of UNI,

3.Advanced Mobile Communication Networks — UR with help of UNI,

4.Digital Transformation and Industry 4.0 - UR,

5.Electrical safety, Power System and Smart Grid - UR,

6.Laboratory Practicum — UNI with help of BUT,

7.Networks and Protocols — UNI with help of UR, and

8.Information Theory - UNI.
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a) Introduction-to-lecture movies (NTNU to share
experience)

b) Multimedia teaching presentations

c) Projects Statements

d) Lab exercises

e) Exam tests (BUT to share experience)
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Indicators (per course):

Number of prepared video materials - 15

Number of multimedia interactive presentations for
teaching - 15

Number of lab exercises - 5

Number of project statements - 8

Number of online tests - 10



10 4 — Writing textbooks suitable for distance learning in
pandemic conditions.

Start: Sept 2021 End: March 2023

Leader: UNI
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Realization of 104 by number of working days

_ working days planned | working days reported

NTNU 46 + 2 1,25
UNI 207 + 13 92,5+5
UR 207 + 13 96 +1
BUT 207 +13 180 + 13

All partners: 54,9% .



The multimedia interactive books:

1)Collection of practical problems in Telecommunications
Measurements ( , ...) English and/or native language (ready before
October 2022)

2)Collection of practical problems in Electrical Engineering ( ,
...) English and/or native language (ready before October 2022)

3) Advanced Mobile Communication Networks ( ...) to be defined
the language (ready before October 2022)

4) Collection of representative students’ projects in partner labs (
...) English language (projects realized in summer 2021/2022 and winter

semester 2022/2023)

“Multimedia” — active links to movies, presentations, web resources facilitating self learning.



Planned indicators:

Number of prepared books - 4
Number of students’ projects finalized and presented in a book — 16

Number of students’ papers presented at students’ conferences - 10
Number of presentations of projects results at popular events - 4
Number of TV interviews - 8

Number of newspapers articles - 8

Surveys with partners, participating staffs and students
(who and when elaborate the templates for these surveys?)



Three parts (planned activities):

1. Presentation of Norwegian team experience - done in October
2021.

We need the digital materials: examples of semester plans, video
lectures, written learning resources, exercises, project descriptions,
personal lab equipment, exams and assessment documents, etc.
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Three parts (planned activities) suite ...

2. Training the teaching staff (short courses, webinars,
consultations, etc.) — Nov 2021 — Feb 2022 (also possible in
October 2022).

3. Review and assessment of the concepts and resources
elaborated and prepared by teachers to provide the PBL
method in practice — May 2022 (???). Who and when ??7?
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What will be the topic of the next meeting and
what we should do by that time?



Erasmus+

L ets start the discussion . ..
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ICT-EDUPAND
NTNUs activities and future plans

2nd project meeting in Nis




Summary of NTNUs work

* Workshop series in October 2021

* prepared lectures to summarize NTNU's team experience with problem-based
learning

» organized workshops demonstrating use of some online collaboration tools
* edited and annotated workshop recordings for easy navigation

* Translated selected materials from problem-based courses (ADE, ESDA 1/2)
* semester plans, video lectures, compendium
e exercises, ERT-sessions, design problems
e exams (written and oral) and assessment documents
e content and use of personal lab equipment



NTNU—- future plans

* Finalize the translation and organization of selected materials
(summer 2022)

* Serve as discussion partners/mentors for course development at
partner universities (2022/23)

* Contribute to the textbook on practical problems in Electric
Enginering (autumn 2022)

e Contribute to local conferences at partner countries
* Organize a multiplier event at NTNU (spring 2022)



Practical information

 |[CT-EDUPAND project webpage: https://ictedupand.pb.edu.pl

* Google disk for sharing documents:
https://drive.google.com/drive/folders/1UBGy62SrxsCFDRwWHHU-
vGedXXWQIhfTr?usp=sharing

e Link to overleaf: https://www.overleaf.com/2133657382zgimrmjgpffq

* Mathematics (TMA4106, spring 22)
 https://wiki.math.ntnu.no/tma4106/2022v
e ERT example: https://folk.nthu.no/mortano/ert/19.pdf



https://ictedupand.pb.edu.pl/
https://drive.google.com/drive/folders/1UBGy62SrxsCFDRwHHU-vGedXXWQlhfTr?usp=sharing
https://www.overleaf.com/2133657382zgjmrmjgpffq
https://wiki.math.ntnu.no/tma4106/2022v
https://folk.ntnu.no/mortano/ert/19.pdf
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Project Ne 2020-1-PL0O1- KA226-HE-096196 Holistic approach towards problem-based ICT
education based on international cooperation in pandemic conditions (ICT_EDUPAND)

Results/Plans of UR staff concerning
101-104

https://ictedupand.pb.edu.pl



UR team members:
e Teodor lliev
lvaylo Stoyanov
Yordan Doichnov
Elena lvanova
lvanka Tsvetkova
Vencislav Keseev
Petya Arnaudova
lana Kraleva
Ludmila Dimitrova
lvanka Firkova
Plamenka Varlinkova-Atanasova
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* Analysis of software platforms for e-education
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* Improvement of the qualification of teachers from the University of
Ruse by participating in a workshops

* Academics from different departments attend to the workshops
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ICT-EDUPAND: Workshop 1

Changing the culture of engineering education

Information

Discussion questions
Share your good practices, and
discuss possibilities and
challenges in your teaching
practice related to:
1. Alternative course
organization

2. Teacher
collaboration/teaching teams

3. Student involvement in
teaching

4. Other aspects of importance
Write down questions and
comments that come up during
your discussion in the rightmost
column. You can also ask
questions in Teams.

Group X - Example

1. Alternative course
organization

2 AHoHAMeN onui Ao
Good practices: We did this X and
this Y.

= AWoMAMeN oo ae
Possibility: We could do this Z

2 Awonmmen oz A

Challenge: We haven't dane this Z

Good practices

« Our course was alternative in
this way

Teacher

© eBYN O MEET @ MEET-1

Group 1 - Bulgaria

1. Alternative course
organization

E

BBE  f Llentopsaenexrpo

Group 2 - Poland

@ Allianz Payment

1. Alternative course

organization

=

2. Teacher
collaboration/teaching
teams

2. Teacher

collaboration/teaching

teams

@ 9. The Conclusion - »

Group 3 - Serbia
1. Alternative course
organization

E

2. Teacher
collaboration/teaching
teams

E

3. Student involvement in

3. Student involvement in

3. Student involvement in

B ar @@
Other bookmarks Reading list

PEFUCTPALIR  BXOF 4 COJENHE (D)

Questions and
comments

Questions

Pauline Hardeberg Zim..

How go you deal with .. 7

Comments

Pauling Hardeberg Zim..

teaching teaching teaching We think it would be better to
£ £ =

4, Other aspects of 4, Other aspects of 4, Other aspects of

importance importance importance

£ £ £
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10 1:
* Publication of two conference papers

SUSRETI 2022

Informacijski sustavi
Nastava tijekom pandemije COVID-19
organizer LJ D r O

Zbornik radova

5. simpozija jubilee international convention
Veleutilista Hrvatsko zagorje Krapina May 23 - 27, 2022, Opatija, Croatia

Krapina. 22.i 13, travnja 2022.
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mipro proceedings
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* Presentation skills for teachers educating engineers

* Analysis of suitable presentation system for education
* Analysis of software platforms for e-education

Erasmus+ !é Erasmus+ ™)

Project Ne 2020-1-PLO1- KA226-HE-096196 Holistic approach towards problem-based ICT
education based on international cooperation in pandemic conditions (ICT_EDUPAND)

How to make |
Modern Teaching Methods

a good A

prese ntation? Digital Platform for e-Learning

https://ictedupand.pb.edu.pl
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* Analysis of the needs for new knowledge and skills of students and

teachers (surveys)

Level of general engineering Level of specialized training
Poar

a b
FIG. 1. Level of general engineering (a) and specialized training (b)
The analysis of the obtained results shows that the graduating students
have:
e good skills and qualities for teamwork (74%);
* average level of organizational skills (58%);
* relatively good abilities for independent work (47%)..
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B non 20% I 204 - 40% 405 - 60% I 60% -50% (N vand0%
40
20
Q
NekugauTe YnpamueksATa

What is your attendance at
Lectures
Exercises

Below 20%
Above 80%
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e Consulting curriculums

1. Advanced Mobile Communication Networks

2. Electrical Safety

3. Power systems and smart grid

m Erasmus+ :_@-E

Project b 2020-1-PLOT- KAZZS-HE-096136
Halistic appraach towards problem-based I-T =ducation bas=d an int=rnational
cooperation in pandemic canditions {ICT_EDUPARD)

Currdcubum Report
FOWER SYSTEM AND SMART GRID

Ircluded as & compulsory subject in the cwrrioulum of specialty El=ctrical Power
Engineering

From professtonal field 5.2. Electrical engineering, Electronic and Automation
In Higher Education area 5. Techmcal sclences
For educaticnal-gualification degres Bachelor

| m Erasmus+ E-!E

Praject e 2020-1-PLOA- KA225-HE-0961 96
Halistic appraach towards problem-based KT education based an internaticnal
coape=ratian in pandemic conditians {ICT_EDUPAMDY)

Curriculum Report
ELECTRICAL SAFETY

Included as & compulsory subject in the currioulum of specialty Electrical Power
Engimeering

From professtonal field 5.2. Electrical engineering, Electromc and Automation
In Higher Education area 5. Technical solences

For educational-gualification degres Bachelor

| m Erasmus+ :!?-E

Praject he 2020-1-PLOA- KA226-HE-096136
Halistic appraach towsrds problem-based KT eduoation bas=d an intermational
cooperation in pandemic conditions (ICT_EDUPARD)

‘Currioulum Report
ADVANCED MOBILE COMMUNICATION NETWORKS

Included &z & compulsory subject in the curriculum of specialty Internet and
mobile communications

From professional field 5.5, Communication and computer techmics
In Higher Education area 5. Tachrical solences

For educational-guahfication degre= Bachelor



Multimedia interactive
presentations :
1. Presentations (incl. questions, polls,
quizzes, slides, images, gifs, movies,
and etc.)

2. Supporting software programs for
PC or smartphone.

3. Publish on the online teaching/e-
learning platforms
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* Good practices from:

* Project partners

* The CEO of the company ELSTART Ltd indicate the necessary knowledge, skills
and competencies that graduate engineers must have for more successful and

faster professional reali
[

e

p,—-ﬁ-
Erasmus+ E%'

The company ELSTART Ltd. was established
CTAPT =004 beginning of 1998 in Ruse as a private compa
with manager Zlati Zlatev.

The company specializes in the field of electric power engineering and mai
a closed cycle of research, design and consulting work on electrical systems &
overhead power lines up to 35 kV, production of electrical panels, fitting of eleq
equipment and repairs of electrical systems, fitting of external power-supply w
and all kinds of electrical installations, monitoring and issuing of certificates of
reliability.

The technological organization of ELSTART Ltd. is certified under the follow
certificates:

ISO 9001:2008 — . Q050310

BS OHSAS 18001:2007 — u 23196-02

ISO 14001:2004 — w 23196-02
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* Innovation project’s topics:
* Design of overhead power line HV, MV and LV;
 Station design and layout of station switchgear;
* Design of switching and safety devices;
* Monitoring system for PVS;
* LV switchgear: functions &selection.LV circuit breaker;
* Earthing Schemes - TT, TN, IT;
e Residual Current Devices;
* Protection against power surges in LV
* FSO as a backhaul for the 5G network.
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 Advanced mobile communication networks:

- Erasmus+

Project: 2020-1-PLO1 - KAZ26-HE-0%61%6
Holistic approach towards problem-based ICT education based on
international cooperation in pandemic conditions (ICT_EDUPAMND)

ADVANCED MOBILE COMMUNICATION
NETWORKS

Topic 2. Radio Propagation of the signal

TUTOR'S INSTRUCTION

Objective: To determine whet
distribution, how shading and |
and to investigate some paran

Tasks:
1. Determine whether th
distribution.
2. Determine how shadin
SEQUENCE.
3. Inwestigate some param

1 task:

To perfarm the first task, th
iz essociated with @ small fragment
abtained under conditions of unifa
measured.

Fiz. 1 Informatian fro

Dne aption ta recard the me
a5 shawn in Fg. 1. This can be reoo
In other oas=s, the measuned s=qu
digital converter, which must be «

| - Erasmus+ E

Project: 2020-1-PLO1- KA226-HE-09619%
Holistic approach towards problem-based ICT education based on
international cooperation in pandemic conditions (ICT_EDUPAND)

ADVANCED MOBILE COMMUNICATION
NETWORKS

Topic 3. Basic properties of multipath wireless channels

Theory for self-preparation

series are set with theirphaseand

Thez series]1.mat fil= consists of a matrix with two columns, the first being the time
axis in seconds and the second oolumn the povwer in dBm.

Drarer the Rayleigh dersity function (Rayleigh pdf), which is shown in Fig. I. By
integrating this function, the cumulative distributicn funotion (COF) oan be abtained as:

COFIR) = Ergblesd)

(1

Theory for self-preparation

1. 1. D. Parsans, “The Mobile Radio Propagation Channel™, Ind edition,
John wilsy & Sons, Ltd, Chichester, UK, 2000

2. 1. H. Whitteker. “Fresnel-Kirchhoff theory applied to terrain diffraction
prablems™, Radio Sci., 25(8), pp. 837-851, 1550,

3. J. gamutha, J. Hagar, and 5. sharma, “A distributed border surveillance
(disl system for rectangular and circular region of interest with wireless
senzar  networks  in shadowed  environments®, ‘wireless  Personal
Communications, 117 {3}, pp. 2135-2155, 2021,

4. E.5ingh, 5. L. 3unkara, 1. Givenc, A. Bhwyan, H. Dai, and M. L. Sighitiu,
“Spectrum reuse among aerial and ground users in mmwaye cellular networks
in wrban settings”, in 2020 IEEE 17th Annual Consumer Communications &
Wetwarking Conference (CCHC), IEEE, pp. 1-6, Z020.

5. L. ahumada, E. Cameno, Ao angles, Do Schholpik, "shadowing
correlation: empirical results for mm-wave wireless links in urban street
canyons”, IEEE antennas and Wireless Propagation Letters, 17 (4], pp. 543-
546, 2018,

4. httpsif fwwew . mathworks. comsmatlabcentralsfileexchange/ 2225-
baszic-diffraction-models?s_tid=srchtitle_knifex20edge®20model®20_1

7. https:sswww . mathworks.com/shelpsantennars
ref/propagaticnmadsl. hitml
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 Advanced mobile communication networks:

- Erasmus+

Project: 2020-1-PLO1- KAZ26-HE-0961%6
Holistic approach towards problem-based ICT education based on
international cooperation in pandemic conditions (ICT_EDUPAND)

ADVANCED MOBILE COMMUNICATION
NETWORKS

Topic 5. Cellular architectures

Exercise

- Erasmus+ E

Project: 2020-1-PLO1- KAZI6-HE-09619&
Holistic approach towards problem-based ICT education based on
Objective: to investigate the coverage and impact of in international cooperation in pandemic conditions (ICT_EDUPAND)

Tasks:
1. Generate realistic series with road losses and sha:
2. Generate partially cross-correlated shaded series.
3. Examine the coverage over an area.
4. Investigate the effects of multiple noise sources.

Wou will study the shading that oous=:s signal delays and var
=xEro u will first hesize the signal ser=s_ In ts cas
i & Famotian af s distanee trareld, ADVANCED MOBILE COMMUNICATION
Aszume that fast variatiors hawe been filtered out and only

wariatans remain. When comparing series produced in this way NETWORKS

for mosgution or in a so=nara with limited nodse or interferenos,
changes are take=n into aocogunt, using already changed thresh
wariatans. This is illustrated in Fig. 1.

Topic 2. Radio Propagation of the signal

: Protocol

[ r——
riabon rarge | o

L

R‘x
Y Lurpar noen mvavage pos

#wr. 1 Fast and slow variations, and the corresponding threshaold

The Harta model is & wersion of the Okumura model developed far use in computerized
ooverase forecesting tools. Hakts obtained mathematical sxpressions by adapting the
empirical curves provided by Okumura. Expressiors for oaloulating road loss, L (dB)
between isotrooic antennash for urban. suburban and rural =ptronments are oresented.

é"f‘“'}a@—

ini pandemic

objective: To determine whather the pre-simulatsd sequence has a Rayleig
distribution, how shading and multiplicity affect the pre-simulated sequenc:
and to investigate some parameters of the complex envelope sequence.

Tasks:

. Determine whether the pre-simulated sequence has a Rayleig
distribution.

. Determing how shading and multipath affect the pre-simulate
SEQUENCE.

. Investigate some parameters of the complex envelope s=quence.

ra

w

1 task:
To perfarm the first task, the file series11.mot is used, which iz shown in Fig. 1.

Fig. 1 Informatian from series!.mat used in the first project

Oine aption ta record the measuned sequences is in units of dB ar dBp. (d6 to 1 md
&z shown in Fig. 1.

Draw the Rayleigh dersity function |Rayleigh pdf), which is shown in Fig. 1.
integrating this function, the cumulative distributicn funotion (COF) can be obtained as

COFR) = Erobdes®) il

Faymghd ertuemn

] ] W () ] 23 R R

Farom

Fig. 2 Funetion for prabability dersity and cumulative distribution for Relight
R =

R
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The VLC : Visible Light Communication

Published by Sami BEMRAHMA and Alexis MARIE
sami 10benrahma @ grmiail.com
alexism arie i live.fr

FREQUENCIES
MODULATION

)

)
1 pantemic:
conditians

SUMMARY

Introduction

a) History

b) Whatisjt?

c) Why should we develop VLC ?

. Visible Light Communication

a) How it Works ?
i. The VLC Transmitter
ii. The VLC Channel
iii. The VLC Receiver
b) Applications
i. Li-Fi
c) Comparison with other systems

Conclusion



* Cover page

ANDVANCED
MOBILE
COMMUNICATION
NETWORKS

texthook
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* Textbook Advanced Mobile communication networks
e Chapter: Fifth-Generation mobile communications system (5G)
* Chapter: Requirements and key trends of the future mobile networks

CONTEMT

Introduction
Chapter 1Wireless communication: fundamental

1. Introduction to radic propagation of the signal
1.1 Propagation in free space models
1.2.1Path loss and shadowing
1.2.2 Reflection and diffraction
1.2.30utdoor propagation models
1.2.4Large:scale. and small-scale fading
1.3 Modulation and cnding for wirsless systems
1.3.1Digital modulation - BFSK, OPSK and QAM
1.3.20rthogonal frequency-division multiplexing
1.3 4Multiple access technigues - TOMA, FOMA and COMA
1.3.5Channel and source coding
1.4 Quality of Service (Qg5)
1.5 Questions
1.6 Quiz

Chapter 2 Mobile communication systems

2.1 Introduction to mobile communication systems

2.2 First generation cellular system (1G]

2.3 Cellular architecture

2.2.1Components of cellular system

2.3.2Hexagonal shaped cells. Operation of cellular systems
2.4 Second generation cellular system (2G)

2.4.120 and 2.5G Mobile network architecturs

2.4.2GPRS, H3CSD and Enhanced data rates for GSM evolution (EDGE)
2.5 Third-generation (3G) cellular communications
2.5.15ystem architecture

2.5.2Radio access network architecturs and air interface

2.5.3Mobility in cellular networks
1.6 Questions
2.7 Quiz

Chapter 3LTE network architecture evolution and technology
overview

3.1 LTE radio interface

3.1.15ingle carrier FOMA (SC-FOMA)

3.1 Multiple antenna system. Multiple-in Multiple-out (MIMO)
technology

3.2.15ingle-User MIMD systems

3.3 LTE/SAE network architecturs

3.4 LTE phyzical layer. Uplink and downlink channel

3.3 LTE Hetwork Architecturs

3.5.10verview of LTE Radio Interface

2.5.15pectral Efficiency in 4G-LTE

3.6 Questions

3.7 Quiz

Chapter 4Fifth-Generation mobile communications system (5G)
4.1 50 system overview

4.1.15G frequency spectrum and bands

4_1.2Meodulation techniques for high spactral efficiancy
4_1._3Unloading the traffic in 5G

4.1.45oftware defined networking

4.1.550G mesh network

4.1 tmmWaye technology

4.1 Device-to-device (D20} communication
4.2.1Principle of the DZD communications

4.2.25G D20 networks: techniques, challenges, and future
4.2.3¥ehicle to vehicle communication, V21 and VZIE

4.4 Questions



Promotion actions:

* Information on UR website, news websites, newspapers.
e Attendance to the conference, session: Project
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“ Erasmus+

MEETING REPORT

s

Today, 17 September 2021 at the University of Ruse “Angel Kanchev” was conducted
a working meeting by Project Ne 2020-1-PL01- KA226-HE-096196: Holistic approach
towards problem-based ICT education based on international cooperation in
pandemic conditions (ICT_EDUPAND). All members of the working team were

present.
Agenda
1 Discussion about 104 - content and cover page of the textbook
2. Discussion about 103 - curriculums

3. Current tasks

The meeting was opened by the Project coordinator for the University of Ruse
Kanchev” Assoc. Prof. Teodor lliev.

Item 1. Assoc. Prof. Yordan Doychinov presented the draft project of the cover |
of the textbook Advanced Mobile Communication Networks.

Item 2. Assist. Prof. Ivaylo Stoyanov introduced the required materials
documentation for the subjects Electrical Safety, Power Systems and Smart Grid
Advanced Mobile Communication Networks.

Item 3. The next working meeting was scheduled for 01 October 2021.

The agenda being exhausted, the meeting was adjourned.

Assoc. Prof. Ivaylo STOYANOY, 7

Secretary of the meeting-

Assac. Prof. Teodor ILIEV

Praject coordinator for the University of Ruse

- Erasmus+

Project: Holistic approach towerds problem-based ICT education based an intemational cooperation in pandemic
Project Acronym: ICT_EDUPAND

Project Ne: 2020-1-PLO1- KA226-HE-09619%6

Event Name: Working meeting

Place: University of Ruse “Angel Kanchev”, Bulgaria
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96196 W Haumenosanue Holistic approach towards problem-based ICT education
based on international cooperation in pandemic conditions”, akpanum ICT_EDUPAND no
nporpama Epasbm+ KA2 na Esponefickia Cuio3 M AOKABA OT PBKOBOAKTENR H3 NPOEKTA OT

PYCEHERM YHMBEPCUTET A0L, A-p Wik, Teonop Eawmaapos Manes,
CROPMHPAM:

CuCTasa Ha paBOTHIA BKHM MO NPOEKTE KAKTO Ceasa:
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8. Nern lenvesa Apanayaoea, PEEA

YuACTHHUMTE B PABOTHUA BKAN MIBLPWEAT ASAMOCTH OT KaTeropumte Manager, Teacher,
Researcher, Youth worker, Technician u Administrative staff, CboBPasHD AMBKHOCTHTE W
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Thank you for your attention!
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based on international cooperation in pandemic conditions
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Project Meeting, 13-14 June, 2022, NiS

2020-1-PL01-KA226-096196
KA2 — Cooperation for innovation and the enchange of good practices
KA226 — Partnerships for Digital Education Readiness



4 intellectual outputs

* |O 1 - Resources for teacher training in problem-based teaching and
assessment methods suitable for pandemic conditions.

* |0 2 - Digital resources in educating teachers for acquiring new skills
related to problem-based methodology.

* |0 3 — Digital teaching resources in selected areas of ICT applicable for
a group of problem-based courses.

* |0 4 — Writing textbooks suitable for distance learning in pandemic
conditions.




10 4 — Writing textbooks suitable for distance learning in pandemic conditions.

Start: 1.9/2021 End: 31.3/2023 (=19 months)

Leader: UNI (UR actually according to Table)

710 working days for this activity.
The percentage of engagement of partners: UNI (31 %), BUT (31 %), UR (31 %), and NTNU (7 %).

UNI: 207 teachers days (15318 EUR) + 13 technician days (715 EUR) = 220 days (16033 EUR)
BUT: 207 teachers days (15318 EUR) + 13 technicians days (715 EUD) = 220 days (16033 EUR)
UR: 207 teachers days (15318 EUR) + 13 technician days (715 EUR) = 220 days (16033 EUR)
NTNU: 48 teachers days (11568 EUR) + 2 technicians days (380 EUR) = 50 days (11948 EUR)

OUTPUT: Textbooks suitable for distance learning in pandemic conditions



Local impact for each university will be publishing the textbook in native language for a course that did

not have one previously.
Within the network, the joint textbooks will bring together partners on collaborating towards a common

goal, and result in textbooks that are compatible with universities in multiple countries.

Regarding the collection of students’ projects, it is expected that its use will help teachers in spending less time
reviewing and correcting students' reports. At the same time, students are expected to benefit via improved
writing skills, and be better prepared for engineering/scientific work.



The multimedia interactive books:

1) Collection of practical problems in Telecommunications Measurements (UNI, BUT ...) English and/or native language
2) Collection of practical problems in Electrical Engineering (BUT, NTNU, ...) English and/or native language

3) Advanced Mobile Communication Networks (UR, UNI, ...) To be defined the language

4) (UNI, ...) Probably English

“Multimedia” — active links to movies, presentations, web resources facilitating self learning.

To be checked the form of edition and language!

Indicators:
Number of prepared books (4)
Number of students’ projects finalized and presented in a book (16)

Number of students’ papers presented at students’ conferences (10)



* |0 3 — Digital teaching resources in selected areas of ICT applicable
for a group of problem-based courses.




Networks and Protocols

* Introduction. History of telecommunication networks. Types
of networks. The layered architecture. Functions and data
link layer protocols and network layer. Examples of multiple
access applications in LAN and MAN networks. Routing in
telecommunication networks. TCP and IP protocols.
Industrial networks. CAN protocol.

* Textbooks/References
*T. Saadawi, M. Ammar, A. El Hakeem, Fundamentals of
Telecommunication Networks, John Wiley&Sons, NY , 1994
*D. Bertsekas, R. Gallager, Data Networks, Prentice Hall,
1992, second edition, chapter 4
* M. Bjelica, Telecommunication networks — solved problems
(in Serbian), Akademska misao, Beograd, 2009



Information Theory and Applications

* Overview of the system for the transmission and information recording. Discrete
memoryless and memory information sources. Continuous source. Entropy of
the information source. Basics of compression. Compression Algorithms -
Chenon-Fano Process, Huffman's Code, Lempel-Zive Code. Channels for
information transmission. Transformation. Channel capacity. Arimoto-Blahut
algorithm. error correction coding. Linear block codes. Cyclic codes. Cyclic
Redundancy Check (CRC). Convolutional codes. Viterb's algorithm. Software
implementation of encoding and decoding of block and convolution codes.
Estimation of code gain using Monte Carlo simulations. Principles of iterative
decoding. Record information on hard disk and flash memory. Data storage
centers. Introduction to cryptology. Examples of interdisciplinary application of
Information Theory.

» Textbooks/References
* D. B. Draji¢, P. N. Ivanis, Introduction to Information Theory and Coding (in

Serbian), 4th edition, Akademska misao, Belgrade, 2018.

* P. N. Ivanis, A collection of Solved Problems from Information Theory and
Coding (in Serbian), Akademska misao, Belgrade, 2013.

* T. M. Cover, J. A. Thomas, Elements of information theory, 2nd edition, John
Wiley & Sons, Inc., New Jersey, 2006

* R. H. Morelos-Zaragoza, The art of error correcting coding, 2nd edition, John
Wiley & Sons, Ltd, England, 2006.



Laboratory Practice 1

* Application of measuring instruments and devices in the Laboratory for
Telecommunication Systems. Oscilloscope, power source, signal
generator, network analyzer and spectrum analyzer. Connecting devices
and instruments. Devices protection from static charge and external
influences. Probes, attenuators, DC component removal, power
supplyblocks and networks. Counters and frequency meters. A/D and
D/A converters. EVM measurement (Error Vector Magnitude).
Generators of the pseudo-random string of bits. Analysis of eye
diagram, jitter and error probability. Acquisition, processing and
visualization of laboratory results. Presentation of results. Writing Lab
Reports. Basics of literature referencing, characteristics of student works
and elements of student seminar report. Poster and oral presentation of
student projects. Ethics in engineering and scientific work.

* Textbooks/References
» Z. Popovic, E. F. Kuester, Principles of RF and Microwave Measurements, University of
Colorado Boulder, Colorado, 2001.
* G. T. Dordevié, D. Mili¢, D. Milovi¢ (editori), Zbirka prakti¢nih radova iz Telekomunikacija,
skripta, 2014.
* K. Feher, Telecommunications Measurements, Analysis, and Instrumentation, Noble
Publishing Corporation, Atlanta, 1997.

* Z. B. Popovi¢, kako napisati i objaviti nau¢no delo, Akademska misao, Beograd, 2014.



Number of students’ papers presented at students’ conferences (10)
Number of presentations of projects results at popular events (4)
Number of TV interviews (8)

Number of newspapers articles (8)

The following items will be also important in measuring the quality:
Poll with partners

Poll with participating staff

Poll with students



Industrial partners to do following:

1) A short movie about required skills of engineers employed by them
2) Opinion on our novel methodology and courses organizations during project duration every fourth mounts
3) Participation in multiplier events and webinars

Some partners from Serbia, Poland and Bulgaria were mentioned in application. | am not sure if Jaroslaw and Teodor
confirmed their participation, but we should include some of them, just officially!



MC Meetings

* Poland, 6/2021 (575 EUR per participant)

* Serbia, 6/2022 (575 EUR per particpant, 760 EUR per NTNU participant )

* Bulgaria, 12/2022 (575 EUR per particpant, 760 EUR per NTNU participant)
* Poland, 5/2023 (575 EUR per participant)

* 2 participants per institution



Multiplier Events:

1)
2)
3)

4)

BUT, 5/2023, Workshop on project-based teaching, Participants: students, teachers, industrial partners,
secondary school teachers and pupils. Partcipants from Poland (30) and from foreign universities (10). 5000 EUR
UR, 4/2023, Workshop on project-based teaching, Participants: students, teachers, industrial partners, secondary
school teachers and pupils. Participants form Bulgaria (30). 3000 EUR

UNI, 4/2023, Workshop on project-based teaching, Participants: students, teachers, industrial partners,
secondary school teachers and pupils. Participants form Serbia (30). 3000 EUR

NTNU, 4/2023, Workshop on project-based teaching and assessment process, Participants: students, teachers,
industrial partners, secondary school teachers and pupils. Partcipants from Norway (30). 3000 EUR 4/2023



