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COST/IEEE-CASS FRACTAL Program Overview 

 Room Auditorium SD2.100 PC Lab. SE5.115 Foyer Restaurant Social Event 

Day 1: Thursday, 24 November 2016 
9:00 – 9:30   Registration 

9:30 – 10:00 
Opening and Welcome 

Message 

10:00 – 11:00 
Lecture 1:  

Prof. I. Podlubny (Part I) 

  
  

  
  

11:00 – 11:30   Coffee Break  

11:30 – 12:30 
Lecture 1:  

Prof. I. Podlubny (Part II) 
12:30 – 12:40 Photographing 

 

12:40 – 14:00   Lunch Break 
(on your own)  

14:00 – 15:00 
Lecture 2:  

Assoc. Prof. A. G. Radwan 
(Part I) 

 

15:00 – 15:30   Coffee Break 

15:30 – 16:30 
Lecture 2:  

Assoc. Prof. A. G. Radwan 
(Part II) 

  

16:30 – 17:30 Panel Discussion   

  

Day 2: Friday, 25 November 2016 

9:30 – 11:00 
Lecture 3:  

Dr. R. Caponetto 
  

11:00 – 11:30  Coffee Break  

11:30 – 12:30 
Lecture 4: 

Dr. A. Tepljakov (Part I) 
  

12:30 – 14:00    Lunch Break  
(on your own)  

14:00 – 15:00 
Lecture 5:  

Dr. T. J. Freeborn 
(Group 1) 

Lecture 4: 
Dr. A. Tepljakov 

(Part II for Group 1) 
 

15:00 – 16:30  
Coffee Break 

with Live Demos 

 

16:30 – 17:30 
Lecture 5:  

Dr. T. J. Freeborn 
(Group 2) 

Lecture 4: 
Dr. A. Tepljakov 

(Part II for Group 2) 
 

18:00 – 21:30    
Welcome 
Cocktail  
(Technical 

museum in Brno) 
Day 3: Saturday, 26 November 2016 

9:00 – 9:45 
Lecture 6: 

Prof. A. S. Elwakil (Part I) 
  

9:45 – 10:15   Coffee Break  

10:15 – 11:00 
Lecture 6: 

Prof. A. S. Elwakil (Part II) 
   

11:00 – 12:30   Lunch Break 
(on your own)  

12:30 – 15:00 Panel Discussion  

15:00 Closing  
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Title: Foundations of Fractional Calculus for Applications 
Keynote: Prof. Igor Podlubny, Technical University of Kosice, 

Slovakia  

Time: 24.11.2016 @ 10:00-12:30 

Abstract: Fractional-order calculus, that is the theory of 
differentiation and integration of arbitrary real (integer and 

non-integer) order, is one of the rapidly developing areas on 
natural science and engineering. Based on examples and 

discussions in recent and not so recent works, some important aspects of using the 
fractional-order calculus for proper formulation of applied problems in science and 
engineering, their solution, and interpretation of the obtained results will be considered. 
An overview of existing numerical and analytical methods for evaluation of derivatives 
and integrals of fractional orders, variable orders, and distributed orders, and methods 
for solving ordinary and partial differential equations with derivatives of all these types 
will be given. Since MATLAB is a standard tool in the field of modeling, simulation, and 
control, available toolboxes will be discussed. 
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Title: Approximation and Realization of Fractional-Order Circuits 

Keynote: Assoc. Prof. Ahmed G. Radwan, Nile University, Egypt 

Time: 24.11.2016 @ 14:00-16:30 

Abstract: The main objectives of this session can be 
summarized into four categories. The first part discusses the 

realization of fractional-order elements and some famous 
approximation techniques with simple comparison. The second part 

investigates the general theorems for the necessary and sufficient condition of oscillation 
for any linear fractional-order system with any number of elements and different orders. 
Different examples using two/three fractional elements are discussed with some special 
cases, PSpice simulations as well as practical results which validate the theoretical 
results. In addition, the stability analysis for any fractional-order differential equation 
with constant coefficients will be discussed. This study shows the pole(s) distribution in 
physical and non-physical s-plane through the F-plane or W–plane transformation. The 
third part examines the generalized properties of fractional-order filters using one/two 
fractional-order elements with some new fundamentals that don’t exist in the integer 
order cases. Furthermore, a general procedure to obtain Butterworth filters in the 
fractional-order domain where numerous realizations could be obtained due to the extra 
independent fractional-order parameters which increase the degrees-of-freedom in filter 
design. The effect of equal-orders on the filter bandwidth is discussed showing how the 
integer-order case is considered as a special case from the proposed procedure. Finally, 
several recent applications related to the fractional-order circuits will be displayed further 
on. 
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Title: Nano Structured Material as Fractional-Order Element  

Keynote: Dr. Riccardo Caponetto, University of Catania, Italy 

Time: 25.11.2016 @ 9:30-11:00 

Abstract: Ionic Polymeric Metal Composite (IPMC) and Carbon 
Based Nano Composite (CBNC) are innovative nano structured 

material. Aim of this lecture is to show the fractional properties of 
IPMC and CBNC. By varying some realization parameters, both for 

the IPMC and the CNNC, such us the geometrical dimension, the hours of the electrodes 
deposit, the cation type, the solvent, the carbon percentage and the curing temperature, 
it seems possible to obtain models, integrators and derivators, whose non integer order 
is strictly related to such parameters  The interest of current investigation in fact is 
focused on the possibility to use IPMC and CBNC to realize Fractional Order Element 
(FOE) able to implement a fractional-order integrator. 
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Title: Fractional-order PID Control: Tuning and Practical 
Implementation 

Keynote: Dr. Aleksei Tepljakov, Tallinn University of 
Technology, Estonia 

Time: 25.11.2016 @ 11:30-12:30 and 14:00-17:30 

Abstract: In this talk, we provide an overview of fractional-order 
PID controller tuning and implementation methods. Our main focus 

lies on practical application of fractional-order control. Towards this end, we present the 
suite of tools of the FOMCON (“Fractional-order Modeling and Control”) toolbox for 
MATLAB that are used to carry out fractional-order PID controller design and hardware 
realization. An overview of the toolbox, its structure and particular modules, is presented 
with appropriate comments. We use various laboratory objects in experiments to 
illustrate the methods employed in FOMCON to derive suitable parameters for the 
controller and arrive at a digital implementation thereof. The laboratory objects are 
working under a real-time simulation platform with Simulink, Real-Time Windows Target 
toolbox and necessary drivers as its software backbone. Experimental results are 
provided which support the effectiveness of the proposed software solution. Numerical 
examples are also provided in a special session after the talk. 

 

Figure 1: Overview of the FOMCON toolbox modules 
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Title: Modeling of Biological Tissues’ Properties 

Keynote: Dr. Todd J. Freeborn, University of Alabama, USA 

Time: 25.11.2016 @ 14:00-17:30 

Abstract: The measurement of biological tissues’ passive 
electrical impedance, also referred to as bioimpedance, is 

currently being investigated as a technique to monitor 
physiological changes for applications in both biology and 

biomedicine; including detecting and evaluating swallowing, hydration monitoring, body 
composition analysis, and monitoring tissue damage. In this field, fractional-order 
impedance models have been widely used to fit experimental bioimpedance 
measurements because of their simplicity and good fit, illustrating the behaviour of 
impedance as a function of frequency. These models typically use fractional-order 
components with behaviours that place them between the traditional components of 
resistors, capacitors, and inductors. This workshop will introduce the fractional-order 
models that have been explored to date in the field of bioimpedance measurements and 
their various applications. Further, the different techniques for both measurement of 
bioimpedance data and the analysis of these measures will be presented with examples 
that detail the required steps to move from collection of bioimpedance measurements to 
simulation of the extracted fractional-order circuit model. Finally, during the lecture the 
limitations of the currently available tools, and outline the potentials for further research 
will discuss. 
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Title: Fractional-Order Modeling of Ultra-High Density Capacitors 

Keynote: Prof. Ahmed S. Elwakil, University of Sharjah, UAE 

Time: 26.11.2016 @ 9:00-11:00 

Abstract: Rapid advance in material science has produced a 
number of new materials that increase the energy storage 

capacity. Thus, a new wave of ultra-high density capacitive 
devices has been introduced in the market in the past few year by 

different manufacturers. Most of these “supercapacitors” are carbon-carbon 
Electrochemical Double Layer Capacitors (EDCLs) rated by manufactures at DC for the 
purpose of energy storage. Typical values of 1 Farad up to 3000 Farad are now easily 
obtained in the market. However, the porous nature of the electrodes and the complex 
dispersive nature of the materials used to fabricate these capacitors have led many 
researchers to observe a complex frequency-dependent behavior for these super-
capacitors once used in non-DC applications; i.e. with AC charging voltages or currents. 
It was shown by several researchers that the best models that can capture the behavior 
of these new energy storage devices are fractional-order models. These accurate models 
are needed for the deisgn or subsequent power electronic circuits such as DC-DC 
converters. Yet this also implies new mathematical formulae that are not known and 
definitely not being employed as yet by the industry. This talk aims at surveying this 
topic in detail. 
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Telecommunications: 

 Information Systems    

 Network Services 

 Network Technologies 

 Telecommunication Systems 

 Modelling, Simulation and Measurement  

Signal Processing: 

 Analog Signal Processing 

 Audio, Speech and Language Processing 

 Biomedical Signal Processing 

 Digital Signal Processing 

 Image and Video Signal Processing 

The 2017 40th International Conference on Telecommunications and Signal Processing (TSP) will be held during  
July 5-7, 2017 in Barcelona, Spain. In cooperation with the IEEE Region 8 (pending), IEEE Spain Section (pending), IEEE 
Czechoslovakia Section (approved), and IEEE Czechoslovakia Section SP/CAS/COM Joint Chapter (approved), it is organized 
by fourteen universities from Czech Republic, Hungary, Turkey, Taiwan, Japan, Slovak Republic, Spain, Bulgaria, Slovenia, 
Croatia, and Poland, for academics, researchers, and developers and it serves as a premier annual international forum to 
promote the exchange of the latest advances in telecommunication technology and signal processing. The aim of the TSP 
2017 Conference is to bring together both novice and experienced scientists, developers, and specialists, to meet new 
colleagues, collect new ideas, and establish new cooperation between research groups from universities, research 
centers, and private sectors. 

   T O P I C S  

     P R O C E E D I N G S   

All accepted papers will be published in the TSP 2017 Conference Proceedings  
issued on USB drive. The Proceedings with presented papers will be submitted  
for indexing (upon approval) in IEEE Xplore® digital library, Conference  
Proceedings Citation Index (CPCI) of Thomson Reuters, SCOPUS, DBLP, and  
Google Scholar databases. Selected papers will be published in special issues of 
international journals. 

    I M P O R T A N T  D A T E S     C O N T A C T S  

Paper Submission: February 15, 2017 E-mail: tsp@feec.vutbr.cz 

Notification of Acceptance: April 5, 2017 Web: http://tsp.vutbr.cz/ 

Authors' Registration: May 15, 2017  

  

  
    O R G A N I Z E R S  

  I N D E X E D  B Y  

 

 

 

    F O L L O W  U S  /tspconf /TSPconf bit.do/tspconf 

http://www.ieeer8.org/
http://www.ieee-austria.org/
http://ieee.cz/en
http://ieee.cz/en
http://ieee.cz/cascom
http://ieeexplore.ieee.org/
http://isiknowledge.com/
http://isiknowledge.com/
http://www.scopus.com/
http://www.informatik.uni-trier.de/~ley/db/index.html
http://scholar.google.com/
http://scholar.google.com/
https://www.linkedin.com/groups/2015-38th-International-Conference-on-6814203/about
https://twitter.com/TSPconf
https://www.facebook.com/tspconf
https://www.facebook.com/tspconf
https://twitter.com/TSPconf
https://www.linkedin.com/groups/2015-38th-International-Conference-on-6814203/about
http://isiknowledge.com/
http://ieeexplore.ieee.org/
http://www.scopus.com/
http://www.informatik.uni-trier.de/~ley/db/index.html
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Main spots in the map 

 

COST CA15225 MC/WG Meeting, COST/IEEE-CASS FRACTAL Training School 

① Brno University of Technology, FEEC, Technicka 12, rooms: SD2.100, SE5.115 

② Technicke muzeum - Technical museum in Brno, Purkynova 105 -  
       http://www.technicalmuseum.cz/lang/en/  

 

Accommodation: 

① Pension Edison, Edisonova 1, phone: +420 541 216 216 - http://www.pension-edison.cz/  

② Hotel Palacký, Kolejní 2, phone: +420 541 142 963 - http://www.hotel-palacky.cz/en/  

③ Hotel Prometheus, Hudcova 367/78, phone: +420 724 759 732 -  
       http://www.hotel-prometheus.cz/en/  

④ Hotel Vista, Hudcova 72, phone: +420 541 217 088 - http://www.vista-hotel.cz/  

 

Meal: 

① Kanas cafeteria, Kanas Restaurant - http://www.kanas.cz/  

② Rebio (vegetarian only) - http://www.rebio.cz/Rebio-Park/gn.workroom.aspx  

③ Pizzerie Mozzarella 

 

Main tram/bus stops: 

① Podnikatelska (request stop): bus no. 53 from “Technologicky park” 

② Technologicky park (terminal station): tram no. 12 (from train station “Hlavni nadrazi” via  
       centre “Ceska”); bus. no. 65 from “Vozovna Medlanky” (Hotel Vista); bus. no. 53 to “Podnikatelska” 

③ Hudcova: tram no. 1 (from train station “Hlavni nadrazi” or centre - direction Reckovice;  
       to center - direction Bystrc) 

④ Vozovna Medlanky: bus no. 65 (Hotel Vista) to “Technologicky park” 

⑤ Technicke muzeum:  tram no. 12 (to centre and train station “Hlavni nadrazi” - direction “Ceska”;  
       from centre - direction “Technologicky park”) 
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