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WELCOME

It is my great pleasure to welcome you at tif&Cdnference on Medical and Biological
Engineering in Bosnia and Herzegovina (CMBEBIH 2015) held in Sarajevo fréo 13" of
March 2015. It is a true joy to share with you this very special event, as CMBEBIH is the first
Conference of Biomedicdtngineering in our country arttbpefully it will become a tradition

for all of us.

Sarajevo is a special place. Sarajevo, the tipsbf the CMBEBiIH2015, is the meetingpoint of
four world's largestreligions, the unique connection of east and west. It is the leadiitgal,

social and cultural center of Bosnia and Herzegovina and one of the most intet@stisg
destinationsn Europe. Many come for the first time, and are enchanted by the soul of this place.
And they keep returning.

The gener al t heme of CMBEBI H BréughSbiomedical A E x
engineeringin. T he Co offPemag/Keyrotdeptures,gorabamd posten s4i s
sessions, workshops, spe@aksions, round table discussions and student workshops.

Members of the Bosnia and Herzegovina Medical and Biolo@iogineering Society are very
proud that they were the initiater and organizers of the'@onference in our country. Also,
specialthanks to our collaborators, the International Federation for Medical and Biologi¢2l
Engineering, Academy of Science and Arts of Bosnia and Herzegovina, University of Sarajevo,
University of Tuzla, International Burch University, University of Bihac and University of
Zenica for theicontinuoussupport through this process.

I would like to thank all the members of the CMBEBIH 2015 Confer&@m@amittee, Honorary
Chairs, ScientificCommittee Sponsors, Partners and OrganisGgmmittee for theihelpbefore

and during the Conference. | ald@nk all reviewers for their time spent on reviewing the papers
and all theircommentsaimed at helpingauthorsimproving their papers. | am particularly
grateful to all Keynote Speakers. Finnally, | thank all authors for submptipgrs and for their
patiencethrough the process.

| feel confidentthat you will enjoy CMBEBIH 2015 botlscientifically and socialy. We will

make everyeffort to make CMBEBIH2015 an unforgettablevent, and an event you will want

to attend again next year. This is also the place where you will meet your old friends and make
new ones.

Together we will continue on the journeyxpendhorizonsthroughbiomedicalengineering and
we will face new challenges and opportunities that will make us a stronger, more innovative, and
most importantly, a more cohesive scientific community.

We look forward to meeting you all in Sarajevo. And we look forward to welcome you back in
the future, because, believe me, you will want to come back!

l'f YANI . I Ry
ConferenceChair
President of Bosnia and Herzegovina Medical
and BiologicaEngineeging Society
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COMMITTEES

Conference Chair

a" | | SAm®,Bosnia and Herzegovina Medical and Biological Engineering Society, Verlab,
Verification Laboratory, Sarajevo, Bosnia and Herzegovina

Conference Co-chairs
Zd+xi Cz| _6Gn &ébi"CGd” aMajicaband Bidlogical Ergineeting Si&y, "
Clinical Centre University of Sarajevo

{ + | Mirza, Bosnia and Herzegovina Medical and Biological Engineering Society, University
of Sarajevo, Faculty of Pharmacy

Honorary Chairs

d" 6 S" Ratk®,President of Irternation Federation of Medical and Biological Engineering
(IFMBE)

I O] Gd Muh&ré&m Rector of University of Sarajevo

'l Kol EOIGRz” bl GO+x1 dGAI =zi °"d&k N"71"S+0=z" 1"1 2W,
Narcis, University of Sarajevo, Faculty of Ectrical Engineering

Bodonyi Claire, Embassy of France in Bosnia and Herzegovina

{ " i +Ejub@Biversity of Sarajevo, Faculty of Mechanical Engineering
¢ " | . Z O G&GnAlmira, University of Sarajevo, Faculty of Medicine
cz| AEMI GO+x1 ¢ GAI zi aGC"n” 1"l oWKIi zi o+l ClI GI ™"

t o | zSp&InUniversity of Tuzla, Faculty of Science

LjucaFarid, Pro rector for scientific research of University of Tuzla

d o S " AafanUniversity of Tuzla, Faculty of Pharmacy

n S " Ed® University of Tuzla, Faculty of Electrical Engineering
E" CGliz=A@GF” 1T+ Kz7 zi bl GOxY dGAI =zi aGC"n
E ¥ Ritt Wiersity of Sarajevo, Faculty of Science
Uzunoglu Mehmet, International Burch University

~v

O1 Bdvdek®, University of Sarajevo, Facty of Pharmacy

“xr{GnxO" | " T x|l KzV =zi bl GOxY dGAI =zi x| Gl "
Scientific Committee

President of Scientific Committee . do Sr Gn! WSz” bl GO+x1 qGAI zi o
Engineering

I 6" | #zD@BrnClinical Center University of Sarajevo
I O| " ZDkdja, University of Sarajevo, Faculty of Electrical Engineering
Ol "Fz0G6n N"adGi” bl GO+T ¢GAI zi N"1"S+0z” 1 "1 2WK
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a " bZ8enka, University of Banja Luka, Faculty of Electrical Engineering

axo6"1l z0Gn 1|1 "1" kWGl GhjgvoV k1 AT + Dbl GO+ ¢ GAI

a + 6 Z§o Clinical Centre University of Sarajevo

a G e r Mir@aGQlinical Centre University of Sarajevo, Faculty of Medicine

a + rF@hir, University of Sarajevo, Faculty of Pharmacy

azeFz0oGn {oe" |l F"" bl GO+ ¢ GAingimetrind]" 1 " S+0z" i "
asdoW'|  Gn dodA"i"" bl GO+Y1 ¢GAI zi N"i1"S+0z"
az_ Gn dGWwzi1"|” bl GOx1 dGAKI =zi a"I S" yo¥F"" i"l
gzl Gn 8§z z” bl GOx1 ¢GAI zi ~“x1 Gl """ 1"1oWKI zi
{ 9] -g0IGn" Y €91 GS Sirajebd, FaciylofPasmacy z i

e"dGn N"b"C+xA"" bl GO£T ¢GAKI =zi N"1"S+x0z” 1"129
co¥Gn aéGi g | " 1" xdi =zi gl Gxl 1l xqg "1 ] "1 Ad
Eod+xGl "oGn €"1Gqd” bl GO+l ¢GAI KkWGI GI "W k| A£)
§" |V Gn 1 ivelsify 0fS8djevd) Faculty of Medicine

t G+ WS" ¥Fz0G6n °dGlI"” bl GOxT1 ¢dGAI =zi N"1"S+x0z"
tz0"r+0G6n nx«"” bl GOxqGAI zi a"1S" yoF"” 1"l
tz "1Gn 1dGl"" &l AK£1 1" AKGzl "W aosall C bl GOx1 ¢GA
y" | Tz OGUniveésibyzof Zagreb, Faculty of Electrical Engineering and Computing
Zagreb

d"7S"12z0G6n {"dGi " &l Ax1 | " KGzl "W aoil |l C bl G@x
tuol FGn dG| C" A” bl GO+ dGAI zi o W'” 1"l oWk
d+eGn ° Waz+| Gl ’arajévd, Ba@utty ofMeghianical Engifieering

d"eGn & K’ bl GOxY ¢GAI zi N"1"S+x0z" 1" oWk
Zd" 1 z0Gn dGFWGr "I GI °1 Gd"” bl GOoxl gGKI =zi nN"1
Zd+xT b"eGn 116z” bl GOxT ¢GAI zi N"1"S+x0z” i"1 oW
Pilav llijaz, Clinical Center University of Sarajevo, Faculty of Medicine
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Solakovic Nedim, University of Bihac

Subasi Abdulhamit, International Burch University
NoWS" 1 z0Gn hx1dGl” bl GO+Y ¢GAI =zi o W' * 1"|

Turan Yusuf, International Burch University Sarajevo

C
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Zajc Matej, University of Ljubljana, Faculty of Electrical Engineering
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SPONSORS:

Golden sponsor:
%rlab

Silver sponsor: % Medtronic

Sponsors:
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CONFERENCE THEMES

1. BIOMEDICAL SIGNAL PROCESSING

Physiological systems modeling

Timefrequency and time scale analysis

Nonlinear dynamic analysis

Adaptive and parametric filtering and estimation
Pattern recognition and soft computing techniques
Data mining and processing

2. BIOMEDICAL IMAGING ANDAIRE PROCESSING

Magnetic resonance imaging / Computed tomography / Mammography
Ultrasound imaging / Optical imaging and microscopy

PET and SPECT

Electrical and magnetic source imaging / Impedance imaging
Multimodality imaging / Novel imaging modalities

Image processing, analysis and classification

3. BIOSENSORS AND BIOINSTRUMENTATION

Physical sensors and sensor systems
Bioelectric, biological and chemical sensors and sensor systems

Physiological moniting / Instrumentation / Integrated systems -
Implantable technologies, sensors and systems
Wearable sensors / Body area and wireless sensor networks / Telemetric systems

4. BIGMICRO/NANO TECHNOLOGIES

Internal, implanted and portable miniaturized system
BioMEM / NEMS

Microfluidics / Lakon-a-chip devices
Nancbiotechnology

5. BIOMATERIALS

Biomaterials for sensing and actuation
Biomimetics, bioinspired and patterned biomaterials
Biomaterials in cellular and tissue engineering
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6. BIOMECHANICBOBOTICS AND MINIMALLY INVASIMEGERY

Musculoskeletal models and human movement analysis
Orthotic, prosthetic and rehabilitation robotics and biomechanics
Cardiovascular and respiratory fluid mechanics and biomechanics

Humanrobot interaction / Robofaided surgery
Biologically inspired robotics / Mic#orobotics
Minimally invasive surgery

7. CARDIOVASCULAR, RESPIRATORY AND ENDOCRINE SYSTEMS ENGINEERING

Cardiac and respiratory function and modeling

Cardiovascular and respiratory signal processing and modeling

Cardiovascular electrophysiology and regulation

Respiratory disease / Sleep disorder / Respiratory engineering
Endocrine systems, function, modeling and control

8. NEURARAND REHABILITATION ENGINEERING

Brain physiology and modeling

Neural signal processing

Neural interfaces and regeneration

Motor and sensory neuroprostheses/ Braimachine interface
Rehabilitation and wearable technologies

Brain functional imaging / éurological disorders

9. MOLECULAR, CELLULAR AND TISSUE ENGINEERING

Biomateriatcell interactions

Cellular force transduction

Embryonic and stem cells in regenerative medicine
Electrical fields at the cell and protein scale
Electroporation

Tissueengineering / Scaffolds in tissue engineering

10. BIOINFORMATICS AND COMPUTATIONAL BIOLOGY

Bioinformatics and computational modeling of complex omic data
Systems biology / Systems medicine
Translational biomedical informatics for clinical applications

|
[N
NN

1* Conference on Medical and Biological Engineering in Bosnia and Herzegovina
Expand your horizons through biomedical engineering
L









Title:Personalised medicine: myth or reality

Yves Lemoigne, Ph.D.
IFMP Ambilly France& CERN, Geneva, Switzerland

Title:17 years of high-level education in Medical Physics for Eastern Europe

Mark Bale, Ph.D.
Chair of Bioethics committee of the Council of Europe

Title:Emerging technologies and human rights: what are the challenges?

Mario Medvedec, Ph.D.
Clinical Biomedical Engineer
Professor of Biomedicine and Health; Clinical Medical Sciences; Nuclear Medicine

University Hospital Centre Zagreb, Department of Nuclear Medicine and Radiation
Protection

Title:Vision and Provision of Clinicd Engineering Division - CED/IFMBE

Damir Marjanovic, Ph.D.

Head of Genetics and Bioengineering Department, International Burch University
Title:Automation of the Forensic DNA Analysis Procedures: Advantages and Challenges

Zijad Dzemic, M.S.
Member of Board of Directors of European Association of National Metrology Institutes
(EURAMET), Institute of Metrology of Bosnia -

Title:National metrology institute for Quality of life
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Tourist partner: Kompas Sarajevo

CONFERENCE VENUE

INTERNATIONAL BURCH UNIVERSITY
Francuske revolucije bb, Ilidza
71000 Sarajevo,

Bosnia and Herzegovina
http://www.ibu.edu.ba/

STUDENT WORKSHOP VENUE

MEDICAL FACULTY, UNIVERSITY OF SARAJEVO
kx¥"Woe" | 7 n"i"s+0z” azdl" G ¢zl

;;;;;;

Tel: +387 33 226 478
http://mf.unsa.ba//

REGISTRATION:

The registration desk will open as
follows: Friday, March 13: from 09:00 to
17:00

Saturday, March 14: from 08:00 to 17:00
Sunday, March 15: from 08:00 to 10:00

When registering for the conference, student status is proved with valid student
index or any other official document of the university institution.

FEES INCLUDE:
Member and nonmember fee includes:
Conference materials including Program book and Proceedings (on CD/DVD)

Admission to all Conference sessions
Welcome reception

Coffee breaks

Lunches

Guided city tour/Excursion
Conference Galla dinner
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Student fee includes:
Conference materials including Proceedings (on CD/DVD)
Admission to all technical sessions
Coffee breaks
Lunches
Welcome reception

Student party

Accompanying person fee includes:
Welcome reception

Conference Galla dinner

The conference materials will be handed to pre-registrated participants upon their arrival.

CERTIFICATE OF ATTENDANCE:
A Certificate of Attendance will be given on Registration desk..

COFFEE BREAKS:
Coffee break will be served in front of session rooms.

INTERNET:

Wireless internet is avaliable in the venue free of charge.

LIABILITY AND INSURANCE:
The organizers cannot be held responsible for accidents to conference participants or
accompanying persons, for damage or loss of their personal property, or for cancellation
expenses, regardless of cause. Participants are advised to carry out their ownnisurance
arrangements during their stay in Bosnia and Herzegovina.
LUNCHES:

Lunches are included in the fee. Lunches will be served in the Restaurant at the venue of the
conference.

|
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package or use your own Mac computer if your presentation is created in Apple's

Tt zKE AV x4l A" KGz | "AAWGI " KGzl . (G| £z
be coded under standard codec. Users are recommended to preview them in

standard universal software, such as VLC Rlyer or Quicktime.

POSTERS:

Poster sessions are a valuable method for authors to present papers and meet with
interested attendees for in-depth technical discussions. Therefore, it is important
that you display your results clearly to attract people who h ave an interest in your
work and your paper. Your poster should cover the KEY POINTS of your work. The
ideal poster is designed to: attract attention; provide a brief overview of your work;
initiate discussion and questions.

Use color to highlight and make your poster more attractive, by using pictures,
diagrams, cartoons, figures, etc., rather than only text wherever possible. There is
however no specific template for the poster: font size and text are free.

Maximum outside dimensions of each poster, including the title, must not
exceed 90 cm width x 120 cm height.

SET UP AND DISMANTLING TIMES:

A poster number display will be placed at the top corner of the board. Double sided
tape will be supplied at each poster board.
Poster sessions will be héd on Saturday, 14th March according to the program.

Poster set up time: 15:.00 15:30h at Friday 13th March.
Dismantling time: Sunday 15th March, 13.0013:300h

Authors are requested to be next to their posters during poster session.

|
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Workshops

Student's workshops will take place at the Faculty of Medicine, University of Sarajevo.
Faculty of Medicine is located in the Center of Sarajevo, around 1,5 km from the old
town Bascarsija.

Hosting City

Sarajevo is the largest city and country's administrative, economic, cultural, university and
sport center. Due to its long and rich history of religious diversity and coexistence Sarajevo
C"q zi A+l bxzxl | "WWx| KCx ~ 8§V od"Wxd zi °olzAx
became a city in the 15th century. It is also a place of assassination that sparked World War
I. 1984 it was hostcity for Winter Olympics. More recently, Sarajevo underwent the longest
siege in modern military history during the Bosnian War.

The city itself has its fair share of hilly terrain, as evidenced by the many steeply inclined
streets and resdences seemingly perched on the hillsides. The Miljackariver is one of the
city's chief geographic features. It flows through the city from the east to the west where
eventually meets up with the Bosna river.

Sarajevo Attractions:

Sarajevo bridges,

Bascarsija (Bashcharshiysightseeing in the old town),

The City Hall,

InatKuca (Despite House; House of Spite; House of Pride),

Tunnel Museum,

GaziHusrevbeg's mosque,

Tzar's Mosque or Emperor's mosque,
Franciscan'smonastery and the Church of the Saint Anthony of Padua,
Cathedral of Jesus' Sacred Heart,

The Orthodox Cathedral,

The Old jewish temple,
Ashkenazi synagogue,

The Svrzo house,

Abandoned Winter Olympic sites,

Discover the delights of Bosnian cuisine €evap - minced meat and fried onions
in bread, burek- pastry stuffed with meat, vegetables or cheese and baklava- a
sweet pastry soaked in honey and sprinkled with nuts).

Time zone
CET Central European Time (Europe)
GMT +01:00

(.l
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Climate

medium continental

"O+xVT "6+ doddzxl AxdA£T " Kol = "0k

average winter temperature, . 7 _ ©

"OxT "6+ "Il o"W AxdA£T " Kol = "9k
Population

@C+ | GAI zi nN"i1"S+x0z Gl _KC+x "V x" zi

City and New Sarajevo) has 297,416 residents.
Area: 141,5 km2

Important phone numbers
Area code + 387 33
Police 122
Fire 123
Emergency (First Aid) 124
University Clinical Center of Sarajevo, \fww.kcus.bg, Bolnicka 25- 29 70
61 x7 "W ¢zdAGAK"W "~ nY Ga. |1 . -28H[00 W' Ch" 7
Dental Clinic, Bolnicka 4a- 21 42 49
24-hour Pharmacy Bascarsija, ObalaKulinabana 4027 23 00, 27 23 01
24-hour Pharmacy Novo Sarajevo, Zmaja od Boee 51 - 71 38 30, 71 38 31
24-Czo21 nC"V7ad"1i{zb) Gl S*7663B0 WF+y" 60d| . G
24-Cz o1 ncC"i1ad"li ewWG|  ""-76486 "azob6o9l Gn" q
BIHAMK Road Assistance, \yww.bihamk.ba) - 28 21 21, 1282
Telephone Information(www.bhtelecom.ba) - 1182
International Airport Sarajevo - 28 91 00
Bus Station Sarajevo Wwww.centrotrans.com) - 21 31 00, 21 30 10
Bus Station Lukavica +387 57 31 73 77
Railway Station Sarajevo- 65 53 30
_0KG_ hx WEBBH55" W G
Sarajevo Taxr 1515
Crveni/Red Taxi- 76 06 00

Electricity
The electric supply is 220V with 50Hz frequency.

|
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Water Supply

It is safe to drink tap water in Sarajevo.

Currency

Currency in BiH is Convertible Mark. Theinternational abbreviation for currency is BAM,
while KM is used locally (1,95 KM = 1 Euro). You can exchange your currency in any bank or
post office. Banks are generally open from 08:00 to 18:00 on working days, and from 09:00
to 13:00 on Saturdays. Main post office is open from 07:00 to 20:00 from Monday to
Saturday.

Public Transport

Sarajevo is well connected with a network of trams, trolley-buses, buses and
minibuses. The oneway ticket for an innercity zone is 1,6 KM if you purchase it in a
kiosk and 1,8 KM if you purchase it with a driver. The ticked must be punched as soon
as you enter the vehicle. Failure to do so will result in a fine, on the spot. The bus line
connecting airport with Bascarsija runs several times per day and it costs 6 KM (3
Euros) one way.

Taxi

Sarajevo has one of the cheapest taxi services in Europe. Several private taxi
companies operate in the city 24 hours a day. For example, taking a taxi from
Sarajevo Airpost to the city centre will cost between 17 and 20 KM. All vehicles
use the taxi meter. The driver will issue the receipt upon a request.

Where to shop

Souvenirs

pz AGI ¥ oA "oKC+xl KGI dzo0+x1 G ¢q” Cx"| Kz a"er"
golden period, it boasted 12 000 various shops selling products and services of 80 different
Y " i Add+xl "1 | AV "|+xdqdxl . a"er"1eGS" d dzdgA Az
NAYT £+ K" yCx1x izo | "] i GI | doA+Y b Wi [T £" A+
AzKd:” TGW "1 G _1zizx | okdiy? jewtlbyimakers werelvelR A +7

known throughout Ottoman Empire for their particular designs. Jewelry makers (silver and

gold smiths) are mostly located on GaziHusrewbegova Street (Zlatarska or Goldsmiths'

NAYT £+ K. . jJCGW+ Gl a" ¢the GazidusrévBey'sBezistan (Covered bAzhar) O0Gd, G
which was built between 1537 and 1555 and newly renovated City Hall.

Shopping Centers

Sarajevo is increasingly becoming an interesting shopping destination. Modern boutiques
and fashion shops, as well as thosefeaturing designs of local designers, can be found along
Ferhadija and Titova Street. We recommend a visit to BBI Center (www.bbicentar.ba), located
in the city center and Importanne Center (www.importanne.ba), located near the Wilson's
Walkway and Historical Museum of BiH. There is also the recently opened Alta (www.alta.ba)
as well as SCC (www.sarajevocitycenter.com) shopping center on MarijinDvor.
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PROGRAM i DAY 271 SATURDAY 14 March 2015

SATURDAY 14 March 2105 From| To
9:00 | 9:30

PL2 9:30 |10:00
10:00 [ 10:30

10:30(11:00

11:00(11:30

11:30(12:00

PL32 12:00(12:30
12:30(13:00

SPL2 13:00(13:30
13:30 (14:00

Lunch Break 14:00 [ 14:30

14:30)15:00
15:00)15:30
1530 16:00
16:00{16:30
16:30{17:00
17:00{17:30
17:30{18:00
18:00{18:30
18:30)19:00
19:00)19:30
19:30)20:00
20:00)20:30
20:30127:00
271:00)271:30
21:30{22:00
22:00{23:00
23:00{ 0:00
0:00 | 1:00
1:00 | 2:00

55

Faculty

SPW2

Student Warkshop at Medical

$5 BIOMECHANICS, ROBOTICS AND MINIMALLY INVASIVE SURGERY
['S8 | CARDIOVASCULAR, RESPIRATORY AND ENDOCRINE SYSTEMS ENGINEERING
s7 MOLECULAR, CELLULAR AND TISSUE ENGINEERING
IEE CUINICAL ENGINEERING AND HEALTH TECHNOLOGY ASSESSMENT

PL2-1 Spectroscopists do it with Light: Development of Optical Sensors for Medical Applications
PL2-2 Attoscience

PL2-3 Ultrasound advanced imaging: beyond anatomy

PL2-4 Automation of the Forensic DNA Analysis Procedures: Advantages and Challenges

PL2-5 17 years of high-level education in Medical Physics for Eastern Europe

PL3-1 Vision and Provision of Clinical Engineering Division - CED/IFMBE

PL3-2 Advances in Plasmonic Detection: Plexcitonic Crystals

PL3-3 National metrology institute for Quality of life
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