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EUROSIM 2016 & SIMS 2016

Pref ace

The 9th Eurosim Congress on Modelling and Simul at
Si mul ation and Modelling (SIMS 2016) were held ]
European Simulation Societies (Eurosim) was set
European forum for regional and national simul at.i
simulation in industry, research and devel opment .
bal anced program comprising presentations from di
ranging contributions on state-of-the-art researc
field of modelling and simulation. EUROSIM 2016 w:
Finnish Society of Automation (FSA), Finnish Si mu
Automation Support Ltd. SIMS was founded in 1959,
Section, | EEE Computer Society and International
T TC 3. 2. Comput ational Intelligence in Control,
T TC 6.1. Chemical Process Control,

T TC 6. 2. Mi ning, Mi ner al and Met al Processing,
T TC 6. 3. Power and Energy Systems, and

T TC 6. 4. Faul t Detecti on, Supervision & Safety
Net working events were organized on three | evel s:
had Executive Board and Board meetings; Scandi na\
Meetings and Finnish Simulation Forum (FinSim), f
The overall management was done by the Eurosim E
Simulation Societies | ead by the Eurosim Presider
Leivisk?® with Co-Chair Dr . Esko Juuso and Vice-Cl

Prof . Eri k Dahl quist (SI MS), Co-Chair Prof. Bernt

were | eading the I PC which consisted of 49 scient
Yl ®nr with C-Chairs Prof. Lars Eri ksson and Prof.
congress committee

S . Eurosim and SI MS Boards wer e
Eurosim countries from 14 member societies partic
EUROSIM 2016 proved to be very popular and recei Ve
The conference program committee had a very <chal

paper was peer reviewed by sever al i ndependent r

recommendati on of the reviewer s, 184 regul ar pap

stimulating insights into emerging modelling and

of fields within science, technology, busi ness, m

- Application domains, including Bio- and ecol oc¢
soci al systems, Energy, I ndustrial processes, S
Water and wastewater, Weather and cli mat e;

- Functionalities, including Control and opti miz
e-Learning, Faul t detecti on & fault tol erant S
roboti cs, Pl anning and scheduling, Sensing, Vir

- Met hodol ogi es, including Computational intell |
anal ysi s, Di screte event simul ati on, Di stribute
systems, Simulation tools and platfor ms.

- Mi ni symposia integrate these areas in Control
power plants, Complex dynamic systems, Chemical

l nnovative technology and Cooperative automati o
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EUROSIM 2016 & SIMS 2016

Panel di scussions were organised for three topic
Future energy systems and Intelligent Systems and
energy production, radio technology, printed el ec
tools and platfor ms.

The congress was very international: there were 1
from all the continents, except Africa, but ther e
pl enari es, 175 regul ar or al and 7 poster present e
ot her Nordic countries and 1/3 from other Europea
from Japan. I n addition, there were 13 participan
tot al 22% of the participants were from outside |
includes includes 165 selected and revised papers
Education for students was covered by the Contro
Committee of The Finnish Society of Automation an
Learning track. | EEE Finland Section organized a
technology for young professionals. High school s
We would |Iike to express our sincere thanks to th
program committee and additional reviewers who ma
we hope that vyou wild/l find the proceedings to be
educational activities whether you are a student,
Esko Juuso, Eri k Dahlquist and Kauko Leivisk?
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EUROSIM 2016 & SIMS 2016

Congress |l ocation

The main venue and the exhibition site was the O
Scandinavi a.

Opening, sE3sbemtember 2016

The Vice Rector for Cooperation affairs, Dr . Mat t
President of EUROSI M, Dr . Esko Juuso, Uni versity
President of S| MS, Prof . Eri k Dahl qui st, Ma& | ar dal
Congress Chair, Prof . Kauko Leivisk?, Uni versity

Pl enary pr,eslé&8nt-atlisorSsspt ember 2016

Ther mal Management Simulations within Power Engin
Prof . Rebei Bel Fdhila, ABB Corporate Research,

Model ling and Simulation of the Electric Arc Furn
Assistant Professor Vito Logar, Laboratory of M
Faculty of Electrical Engineering, University o

Part 1: Autonomous Driving and Levels of Automat.

Part 2: Situation Awareness and Early Recognition
Dr Galia Weidl, Dai mler AG, Germany

Simulating the Composition of the At mosphere
Adjunct Professor Harri Kokkol a, Atmospheric Re
Met eor ol ogi cal l nstitut e, Finl and.

Using the Power of Simulation to bring Bottom Lin
Roy Cal der, Director, Technical Sales, Global S
United Kingdom

Online Simulation Platform for Biophotonic Applic
Dr Al exey Popov, Optoelectronics and Measur emen
Finland

Congres,ss 13p-icls5 September 2016

Application domains (pp. 19-340)
Functionalities (pp. 321-502)
Model ling and simulation methodol ogies (pp. 5

Mi ni sympa@a8ia 15 September 2016 (pp. 812-1128)

Best practices and new trends in control educatio
Organi zer: Finnish Society of Automation, Educat
Espoo, Finl and

Model |l ing and control aspects in wastewater treat
Organi zer: Dr . Jesus Zambrano, M2 | ardal en Uni ve

Model |l ing and simulation in applied energy
Organi zer: Prof . Eri k Dahl quist, Malardalen Uni

Model |l ing and simulation in solar thermal power p
Organi zer: Dr . Luis J. Yebr a, Cl EMAT, Pl ataform

Object-Oriented technologies of computer modell in
Organi zer: Russian Federation the National Si mu
St . Petersburg Polytechnic University, Russi a

Chemical Process Systems Simulation
Organi zer: Dr . Esko Juuso, University of Oul u,
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I ndustrial Optimi zation Based on Big Data Technol
Organi zer s: Prof. Yukinori Suzuki, Muroran | nst
and Dr . Kai Zenger , Aalto University, Espoo, Fi

Simulation as Enabler for I nnovative Technology
Organi zer: Prof. Agostino G. Bruzzone, Genoa Un

Cooperative Automati on
Organi zer: Dr . Esko Juuso, University of Oul u,

Panel di,sclBBs si adlrbs Sept ember 2016

Model ling and Simulation in Cleantech

Chairs: Bernt Lie, University College of Southeas

Jes¥s Zambr ano, Ma&@ ]l ardal en University, Sweden

Future Energy Systems

Chairs: Eri k Dahl qui st Ma 1l ardal en University, Sw

Cristian Nichita. University of Le Havre, Fran
Intelligent Systems and | oT in Future Automati on
Chairs: Esko K. Juuso, University of Oul u, Finlan

Lars Eriksson, Link°®ping University, Sweden

Wor kshops and tutorials

Career development in the world of technology
Chair: Raf al Sl'iz, University of Oul u, | EEE

The basis of object-oriented modelling with R
Prof. Yur.i Senichenkov, St Petersburg Pol yt

Il ntroduction to modeling and simulation with
Dr. Adrian Pop, Link°®ping University, Swedet!

Cl osi ng sles sSiegpnt e mber 2016

Fi nal Proceedings and Publication of revised pape
President of EUROSI M 2013-2016, Dr . Esko Juuso,

The Presidency period 2016 1 2019, EUROSI M 2019 C
President of EUROSIM 2016-2019, Prof. Emilio Ji

Technic,allaé oSiept ember 2016

Tour | : Energi a

OQul un Energia is the | eading energy company in No
f Laanila Eco Power Pl ant , 50 MW Waste to Energy
T Toppila CHP Power Pl ant s, 267 MW and 315 MW un

Tour |1 Radi o Technology and Printed Intelligenc
T Factory tour at Nokia's Radio Technology Cente
T VvVTT, PrintoCent Pilot Factories, including the

Tour |11 Mi ning Engineering

Qulu Mining School (OMS) integrates scientific di

and miner al processing. OMS has a unigue continuo

Soci al program

Wel coming reception, The Oulu City Theatre, 12 Se

The City-Reception, Oulu City Hall, 13 September

Banquet, Hot el Radi sson Bl u Oul u, 14 September 20
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Organi zati on

EUROSI M President

Dr . Es kWniJweurssoi,ty of Oul u, Finland
Congress Chair
Prof . Kauko Leivisk?a, University of
Congress Vice-Chair, |l ndustry
Dr. Timo Ahol a, FinSi m, OQut okumpu St a

Programme Chair
Prof . Eri k Dahl quist, SI MS, M2 1] ar dal

Programme Co-Chair

Prof . Ber nltn i lviee,si SIyMSE,0l | ege Nofr wagyut heas:
Programme Vice- Chair, I ndustry
Dr . Lasse Eriksson, FSA, Cargotec Co
Exhibition Chair
Dr . Pekka Tervonen, Uni versity of
Publication Chair
Dr . Peter YI ®n, FSA, VTT Ltd, Fi
Publication Co- Chair
Prof . Lars Eri ksson, SI MS, Link©°ping
Publication Co-Chair, | EEE- CPS
Prof . David Al -Dabass, UKSi m, Nottingham
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EUROSI M Board Members

Esko Juuso President
Borut Zupanli | Secretary, SLOSI M repr.
Felix Breitenecker Treassurer, ASI M reprtr
Khalid Al -Begain Past president
Emilio Jimenez Mac?as CEA- SMSG repr.
Vesna Dudgak CROSSI M repr.
Miroslav Gnorek CSSS repr. Cze
Mi guel Mujica Mot a DBSS repr. N €
Karim Djouani FRANCOSI M repr. |
Gg&8bor SzTecs HSS repr. Hungai
Franco Macer. | SCS repr. I t a
Agostino Bruzzone Leophant Repr.
Yur i Mer kur yev LSS repr. Lat v
Tadeusz Nowi cki PSCS repr. Pol &
Yur i Seni chenkov NSSM
Eri k Dahl qui st SI MS
Al essandra Orsoni UKSi m
Henr i Pierreval Publications

Nati onal Organi zing Commi
Prof. Kauko Leivisk?, University of Oulu,
Dr. Esko Juuso, University of Oulu, EUROSI
Dr. Timo Ahol a, Outokumpu Stainless Ltd, F
Dr . Peter YI ®&n, VTT Ltd, Publication Chair
Dr . Pekka Tervonen, University of Oul u, E x
Dr . Raf al Sliz, University of Oul u, | EEE F
Dr . Ari |l sokangas, University of Oulu
Mr . Mar ko Vuori o, Finnish Automation Suppo
Ms. Anu Rand®n-Siippainen, Finnish Automat
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|l nternati onal Program

Prof . Eri k Dahl qui s Prof . Mi ka J?@
Prof . Ber nt Lie-Chair Dr. Mar ko K

Dr . Lasse Eri kssor ChaiDr,. J-nas Ketil s
I ndustry

Dr . Ti mo Al Finland Timo Korpel a,

Prof . - Begai n, EUROSII\f_l,
President, UKSi m, uU.

Prof . Tiina Komul

I{Poafs.t Andreas Kugi
PUroKf. Kauk Finl and

Prof . - Dabass, UKSi m,
Prof. MikEUROSI M Past PF- Mika Liuk
President, CSSS, S| owakiifa Seppo Lol
Prof . Leon Bobrov Yrj©° Majanne,
Prof . Felix Breit Dr. Toni Mattil a,
Prof . { Bruzzone, Li op hParnotf,. IYtuarliy Mer k
Dr . Tero E Prof. Tade, PSCS, Pol and
Prof. Brian EI mege Prof. Gerhard Nyg
Prof . Lars Eriks Dr. Andra Orsoni, UKSi m, UK
Prof. Timo Fa Dr . Mar ko Pa.
Prof . Peter Frit Prof . Henr i P
Prof. Diego Dr. Jari Ruuske
Prof . Len ( Dr . Mi ka Ruus
Prof . Edm; KA- SI M, K o sPorvoof . Yur i Seni cht
Mar kku Henttu, Dr . Raf al Sliz,
Prof. Yrj° H Prof. Miroslav Gnol
Prof . Emilio Jir SMSG, Republic
Spain Dr. AKki So
Dr. Axel Ohrt Joha Prof. Kim SRBrense
Prof . Magnus Jons Dr . Luis J.

Dr . Kaj Jusl i n, EUROSIDr . Peter YIR®

Finland Dr Kai Zenge

Dr . ko Juuso, EUROSI M Pngli.deBBruFiﬁhﬁgﬂlil
EUROSIM Past President, S
Sl oveni a
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|l nternati onal Revi ewer
Titl e Gi venname Sur name Af filiation
Dr. Ghul am Abbas GIK Institute of EngPakesiag scien
Technol ogy
Ms . Azian Azami mi Abdul | ah Nara Institute of S
Prof. Maj i da Al asady Uni versity of Tikrit
Mr . Boon Chong Ang I nt el
] Technical and Vocational Uni versit
Mr . Peyman Ar ebi Technical and Vocatibh@8M College o
Boushehr
ProfEduard Babulak The Institute of Techa®fbgRernh!l B¢
Ceske Budejovice
Dr . Kambi z Badi e Il ran Telecom Research Cel
Dr . Arijit Bhattach@dmiyaer sity of Dubai ypited Arab
Emirates
Dr . Muhammad H. F. Bin Md Fauadi Uni versiti Tekn
Dr . Silvia Cateni Scuola Superiore Sant'A
Prof. Sung- Bae Cho Yonsei Uni versity
Mr . G Deka Directorate Gener al of Train
Mr . Hosam Faiq Uni versiti Sains Mal aysi a
Mr . Jitender Grover Mahari shi Mar kandeshwa
Mr . Petri Hi et aharju University of Oulu
Dr . Ar i |l sokangas Uni versity of Oulu
Prof. Sudhanshu Jamuar Uni versity Mal ayasi a
Dr . Dayang Jawawi Universiti Teknol ogi Ma |
Dr. Kponyo Jerry Kwame Nkrumah UniverSh@gaof scienc
Technol ogy
Prof. Ri hard Kar ba Uni versity of Ljubljanasa
Prof. T o mmi Kar hel a Aal to University
Mr . Konst a Karioj a University of Oulu
Prof. S. D. Katebi Shiraz University, Shi
Prof. Dong- hwa Ki m Hanbat National Uni ver si
Prof. Mi rol jub Kl jajic University of Maribo
Mr . Ant ti Koistinen University of Oulu
Dr . J. Mai | en Koot sey Si mul ati on Resources,
Dr. Binod Kumar JSPM's Jayawant Insti®ék®@ of cCompu
Applications, Pune
Mr . Jouni Lauril a University of Oulu
Dr . Toni Liedes University of Oulu
Mr . Sol omon Mangeni Swansea University
Prof. Rashid Me hmood King Abdul Aziz Universi
Prof. Gasper Musi ¢ Uni versity of Ljubljana
Prof. Britt Mol dest ad Uni versity of Sout h-E
Ms . OQuti M& yr 2 University of Oulu
Dr . Raza Naqvi Ma ]l ardal en University
Dr . Sophan W. Nawawi Universiti Teknol ogi Ma
Mr . Ri ku- Pekka Ni kul a University of Oulu
Dr . Kenneth Nwi zege Ken Saro- Wi wa Polytechn
Dr . Mar k ku Ohenoj a University of Oulu
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Dr . Ol ugbenga Ol ubodun Uni versity of Swansea
Dr . Al essandr a Orsoni Kingston University
Dr . Mi rjana Pejic-Bach Uni versity of Zagreb
Dr . Danil o Pel usi University of Ter amo
Mr . Mi k a Pyl vanainen Uni versity of Oulu
Dr . Ahmad Jordehi University Putra Mal aysi
Prof. Philiop Sallis Auckl and University o
Mr . Vacl av Sat ek Brno University of Techn
Prof. Zal i man Saul i Uni versiti Mal aysia Pe
Dr . Vivek Sehgal Jaypee University of I nf
Dr . Silja Sigurdardottir Reykjavi k Universi:
Dr . Shobhana Singh Aal borg University
Dr . Suchitra Sueeprasan Chul alongkorn Univer
Mr . Mohamad Fani Sul ai ma Universiti Teknikal |
Mr . I rfan Syamsuddi n State Polytechnic of U
ProfGeet am Tomar Machine Intelligencel Rés@arch (MR
Gwal i or
Mr . Jani Tomper.i Uni versity of Oulu
Dr . Gancho Vachkov The University of the Sc
Dr . Patrick Wa n g Northeastern University
Dr . Peter YI en VTT Technical Research Ce
Dr . Jesus Zambr ano M& |l ardalen University
Dr . Jovana Zor oj a Uni versity of Zagrehb
Prof . Lar s i University of South-Easte
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Publication Committee
Dr . Peter Yl ®&n, VTT Ltd, Publication Chair
Prof Lars Eri ksson, Link°®ping University,
Prof David Al -Dabass, Nottingham Trent Uni
Prof Eri k Dahl qui st, Ma ]l ardal en University,
Prof . Bernt Lie, Telemark University, | PC C
Dr Esko Juuso site, University of Oul u, EUI
Dr Raf al Sliz, University of Oul u, | EEE Fi
Dr Jar i Ruuska, Uni versity of Oulu

Exhibition Committee
Dr Pekka Tervonen, University of Oul u, Chai
Dr Har ri Happonen, Fimlab Laboratories, Fi
Dr Esko Juuso, University of Oul u, EUROSI M
Dr Ar i |l sokangas, University of Oulu
Mr Mar ko Vuori o, Finnish Automation Suppor:t

Pl enary presentatic

Keynote Lecture

Ther mal

Management

-1

Simul ations within Power Engineerin

Prof. RebeiééBed e EdBiéléad,ééééeééeéeéé. ... . . . . . ... ..... Xb. ..o,
Keynote Lecture -2

Model |l ing and Simulation of the Electric Arc Furnace P
Assistant Proféebs&sdeé éQitéod €L.o.gar . . . . . . . . v v e XL, ...
Keynote Lecture -3

Situation Awareness and Early Recognition of Traffic M
Dr Gali.a. Weidl. . . . . . . . . . s e Xl.vé. . ..
Keynote Lecture -4

Simulating the Composition of the Atmosphere

Adjunct Professto&ré @ éeié éréoékékd@é€& @é . . . . . . . . . . . . . ... .. XV ... ..
Keynote Lecture -5

Using the Power of Simulation to bring Bottom Line Ben
Roy Ca&lede@&®eéé. . . . . . . . . . . e e e e s XV, ...
Keynote Lecture -6

Online Simulation Platform for Biophotonic Application
Dr Al eXeYEPOPAV. . . . v v v v v i e e e e e e s s e s Xvil. ...
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Pl enary 1

Ther mal Management Simulations withi
Prof . Rebei Bel Fdhil a
ABB Corporate Research
Sweden
Emai | : rebei . bel fdhil a@se. ab
The area of ther mal management i driven by
motors or transformers. |t i's a natur al respo
Sspace excessive costs e.g. of fshore applicat
Besides that, unceasing mar ket and technol ogy
power is inevitably |l eading to a substanti al
generating i mportant amounts of heat . Confine
components and other apparatus and devices ca
the |Iife time of an installation f no appropr
to provide the appropriate process or produc
environment al i mpact. An ever-increasing powe

management solutions where several

be simultaneously taken into account. ABB i
technol ogies and to maintain its product gu
acquiring state-of-the-art hardware and sof
ambitions. We are also building our own inte
accurate ther mal solutions t hat account f o
presentation can introduce you to our know-h
and wil |l also provide you with several examp
used.

Bi ography

Rebei Bel Fdhil a (mal e) , Adj unc

Computati onal Fl uid Dynamics at M

in 1991 from the National Pol yte

Toul ouse/ ENSEEI HTO0 within multiph

EDF and CNRS in France foll owed by

he joined ABB Corporate Research

acting in his global role as a Cor

He has a | arge experience within

30+ publications and 9 active pat k!
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Pl enary 2
Model l ing and Simulation of the EI e
Assistant Professor Vito Log
Laboratory of Modelling, Simul at
Faculty of Electrical Engineering,
Emai | vito.l ogar @ e. uni -1
Current mar ket demands on steel qguality, pri
sever al technol ogi cal i nnovations regarding t
fields, which is rapidly developing and has s
support of the EAF operation, which combines
contr ol of the EAF. This paper briefly preseil
model s, which are together with measured EAF
The models are based on fundament al physi cal
ti me-variant ordinary differential equations
operati onal EAF measurements indicate high |e
the study results in a fully operational EAF
The accuracy of the presented models is in th
for steel composition Therefore, the versat.i
model s in broader software environments in a
optimization and operator decision support.
Bi ography
Vito Logar i s an Assistant Profe t he F
Uni v of Ljubljana. He is worKkir > des
sever al projects. So his researc sts i
techniques regarding the electri nace
he received the award for outsta ent i
from the Sl ovenian Research Agen ) . I n
for outstanding scientific and p achi
Ljubljana He is currently also . siden
model |l ing and simulation SLOSI M. 3 ﬁ
More info on EAF modellingtapd/ $mmual &eiani - EA
More info on the hesparthwwReseaeahGhygate. net

DOI: 10.3384/ecpl7142
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Pl enary 3

Situation Awareness and Early Recog]

Dr Gali a Wei dl
Dai ml er AG, Ger many
Emai gali a weidl @hot mai | com; (gaé

We outline the challenges of situation awarer
maneuvers and how to assess them. This includ
situation features, handling of data uncert:
recognition. An efficient and effective solut
depl oyed and tested on a prototype car. Test
maneuver is feasible on average 1 second (and
The even earlier maneuver recognition is depel
Keywords 1T bayesian networks, massive data st
Bi ography
Galia Weidl obtained the MSc. ¢ physi
St. Petersburg State University, I n 1
t heoretical physics from the Un of St
a Tekn. Dr . doctor al degr ee i engir
University, Sweden in 2002. Unt.| re hel
at Stuttgart University, Ger ma as h e
research teams at ABB Sweden ( ), B
Dai ml er (since 2008) . Her curr rch t
networks in the area of autonom ng. C
June 2015 by the European Commi i nvit
Hori zon2020.
DOI: 10.3384/ecpl7142 Proceedings of the 9th EUROSIM & the 57th SIMS XV
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Pl enary 4

Si mulating the Composition of t1}
Adjunct Professor Harri Kokkoc

At mospheric Research Centre of |

Finnish Meteorological l nstitu

Emai | : harri . kokkol a@f mi . f i

Climate models are an essenti al t ool when es:
at mospheric core of these models simulates th
physical equations of conservation of moti on,
However, climate is affected also by several
get an accurate projection of future climate,
model . Such processes include cloud formati or
|l and surface (soil, refl ectance), bi osphere (
processes are calculated with individual subm
and they are also coupled to each other so th;
emul ator techniques are emerging in the c¢cl i ma
met hods to decrease the error coming from si
model s. Our results show that machine | earnin
coarse aerosol model s without significantly i

Bi ography

Har ri Kokkola is the group | ead ’ mo s ph
Research Centre of Eastern Finle i sh N
working on atmospheric modeling sol -c
focus in his research is gl obal 'rosol
one of t he mai n devel oper s of osol -
ECHAMHAMMOZ. Hi s research grou evelo
mi crophysics module SALSA which i mp |
model , an air quality model as y egi o
They are also actively involved B Com
international initiative of ScCi nt er
understanding of the global aerosol and i1its i
DOI: 10.3384/ecpl7142 Proceedings of the 9th EUROSIM & the 57th SIMS XV

September 12th-16th, 2016, Oulu, Finland



EUROSIM 2016 & SIMS 2016

Pl enary 5

Using the Power of Simulation to brincg
Mi nerals and Metals Operati ol
Roy Cal der

Director, Techni cal Sal es, Gl o
Si mSci by Schneider Electric, Warrt

Email: roy.calder @schneider - el
While todayb6s economic climate for the Mining,
its best; the industry is stildl faced with the
specification, while maintaining a high I evel o
MMM industry has | agged behind the Hydrocarbon
Si mul ation, however as the | evel of investment
design, allied to i mprovements in delivery ti me
design, construction and commi ssioning of new p
are proving themselves is in the area of Opera
Operator Training Simulators to ensure safe op
uptake happening in the MMM industry. I n the f
sophisticated at the same time facing the diffi
wi || become fundament al in delivering the tool
growth in its bottom |ine in years to come. Sch
and this paper wil/l highlight how the acquisiti
to the industry and, most i mportantly, all ows M

Bi ography

BSc in Chemical Engineering, 1984 sity
wide ranging industrial experienc i n S
Westonaria Gold mine, 2) SASOL in k as
Liquide, 4) | NHER SA as Divisional Pr oces
he managed the SULZER Chemtech Age verin
industries, 5) Process Sal es Dir 3HR,
| NVENSYS, now Schneider-Electric. l'y Di
Si mSci regional t eam, 80 strong, ation
community of industries as varied roduc
power industry. The team directly he EULI
activities of Si mSci . Written numerous papers
SAI CHE, AICHE, 1 ChemE & DECHEMA events as well
hol der of a patent on the application of Struct
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Pl enary 6

Onl ine Simulation Pl atform for Bi C

Al exey! PopbexahdeAl Bxlhoder HRBonaniSoervoj &, and

1
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Optoelectronics and Measurement Techniques
Computer Graphics Group, Department of Comp.

Emapbpov@ee. oul u. fi

Currently optical methods are gaining ground for
di agnostics, der matol ogy, ophthal mol ogy, phar mac
Benefits of optical techniques are their non-inva:
objects from cell to body |l evel, to name a few.

The | ight irradiation dose, measurement vol ume,
in biomedical diagnostics before implementing the
An essential part of the preliminary studies is tt
of the setup and refining the measurement procedu
l ab using own codes and | ocal resources.

We report about the next step in the computati o
needs of bi omedi cal optics and biophotonics. The
vol ume, fluence rat e, skin spectrum, skin col our
coherence tomography, pol ari zati on, coherent b a
fluorescence, and diffuse wave spectroscopy.

We used the inheritance feature of Object-orien
structure of the Monte Carlo (MC) code to avoid he
6alliedd objects to share variables and member s,
the way to extend and generalize the MC. Dependin
state of I|ight-tissue interaction and to a partic

To achieve optical simul ation performance, we €
known as Compute Unified Device Architecture (CUD
designed for professional 3D graphics application
divided into hundreds of cores, turning the graph
computations. This capability enables the simul at
of photons in the medium - that speeds the proces

The computational solution wutilizes recent deve
accelerated by the graphics processing units (GPL
most of modern computer-based devices and operat.
for selecting a particular MC application. The r €
corresponding skin colors are presented in Figure

The platform can ease research in a number of a
purposes.
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CLOUD BASED MONTE CARLO TOOL FOR PHOTON TRANSPORT AFx
2. Description 3. Scattering Medium 4. Optical probe 5. Grid Settings

SELECT AN APPLICATION FROM THE GALLERY BELOW:
(Default: Sampling Volume)
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Figure 2. Results of MC simulations of human skin spec
in living epidermis (left): (1) 1 0%, (2) 1T 2%, (3) 1
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Track FO65. Mechatronics and Robotics
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Track MO0O3. Complex Systems
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Track MO0OG6. Distributed Parameter Systems: Com
Differenti al Equations, Stochastic Systems
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Panel discussions
Panel 1: Model ling and Simulation in Cleantec
Chairs:
Bernt Lie, Uni versity College of Southeast Nor way
Jes¥s Zambrano, M2l ardalen University, Sweden
Paneli st s:
Luis JCI FMATaRl ataforma Solar de Al mer2a, Spain
Eri k Dahl quist, M2l ardalen University, Sweden
What is cleantech? Cleantech consists of product
natur al resources and recycled materials in an
resources and turns them into food, ener gy, and
which saves the environment by efficient recyclin
related to recycling, renewabl e energy, i nformat.i
chemi stry, lighting, grey water, and mor e. Does
The environment is restored with pollution remova
a focus area in industry, energy and traffic.
chemicals, biological contaminants, suspended sol
the main risks? Availability of wusable water may
water circulation is a goal which is benefici
purifying contaminated water before returning
i ndustri al and domestic wastewater treatment?
Renewabl e energy, including wind power, solar p
in integrating cleantech with the energy produc
Power plants can use waste in energy production
A circular economy aims to close the | oop to make
be more than just recycling. What does this mean?
are challenging tasks for Information technology,
What kind of Modelling and Simulation is importan
and build situation awareness? The problem sol
hi storical el ements, earth, fire, water and air
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Panel 2 Future Energy Systems

Chairs:

Eri k Dahl quist, M2l ardalen University, Sweden,
Cristian Nichita. University of Le Havr e, France
Panelists:

Rebei Bel Fdhil a, ABB Corporate Research, Sweden
Luis JCI FEATaPl at af or ma Sol ar de Al mer 2 a, Spain P
A ther mal power station or a coal fired ther mal
generating electric power with reasonably high e
environment is in focus in many ways. Bi oenergy t
of materials are used as fuels. Oil and gas hol d
new competing, alapeumnat hasest ak@en a high role in re
we going to bioeconomy? |Is the ther mal power a ne
Sustainable or renewabl e energy is considered as
f or ms: water power i's well integrated in the &en
geot her mal , wave and tide energy can be | ocally
solar and wind power. To what | evel it is suffici
cannot reach sufficient operating hours. We need
power pl ant s, especially concentrating technolog
solutions to ther mal storage. What to use? How t
unavoidabl e disturbances.

Where do we use energy? Industry needs high relia
easier in domestic use, but how to do it? Heating
needs storage. Geother mal can be used as storage.
small scale Combined Heat and Power (CHP)? Distri
energy to buildings. Smart grids have studied mai
I n northern areas, we have consumption peaks. Can
electricity is gaining popularity; interesting bi
option in the way to the hydrogen economy. How t o
an operable portfolio from the increasing alterna
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Panel 3: I ntelligent Systems and | oT in Futur
Chairs:

Esko K. Juuso, University of Oul u, Finl and

Lars Eriksson, Link®ping University, Sweden
Paneli st s:

Roy Cal der , Schnei der El ectric, United Kingdom
Yuki nor i Suzuki , Muroran I nstitute of Technol ogy,
Galia Weidl, Dai mler AG, Germany

I n industry, intelligent systems have been devel
adaptive applications. Recentl vy, big data, <c¢loud
for all/l kinds of probl ems. This provides feasi bl
applications. Can we take this as a gener al sol ut
clouds? However, e. g. condition monitoring introc
i mproving fast: 3G, 4G, 560G. But can we transfer s
is the expertise? Obviously, | ocal cal cul ations ¢
security of the automation becomes increasingly i

Transport systems are analysed as discrete event
becoming an i mportant area. Autonomous driving 1S
traffic? Are there analogies with industrial syst
process devices. l oT with sensor devel opment and
for planning and contr ol of transport through opt
What are the main differences between industrial
solutions? What can we |l earn from other areas? Ca
have differences? What kind of models do we need?
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Modelling and Simulation of the Electric Arc Furnace Processes

Vito Logar
Faculty of electrical engineerintyniversityof Ljubljana Sloveniayvito.logar@fe.uni - lj.si
Abstract chemical compositions of the steel, slag and gas etc.

Using EAF process models, which integrate all
significart EAF phenomena and use available EAF data
to calculate the missing process values, results in a
system, which is able to estimate the process values with
sufficient accuracy. In this manner, better insight to the

Market demands on steel quality, price and production
times dictate an introduction of technological
innovations regarding the electric arc furnace (EAF)
steelmaking. A developing field with significant

potential is related to the advanced software supgdort : .
the EAF operation, combining monitoring and proper melting process can be established andsequently a

control of the EAF. Such systems include process more optimal operation of the EAF can be performed.

models, capable of continuous estimation of the _ "€ paper presents an overview of the proposed
unmeasured process values, such as chemicaFAF model, including electrical, hydraulic, mass
compositions and temperatures of the steel, slag and gadransfer, heatransfer and chemical submodules in
The paper briefly presents the features of all developed!®MS ©f modelling approach, modelling detaid
EAF models, which are used together with the measuregSchematic representatlons of the model structure. Since
EAF data to estimate the unmeasured process valuesin® mathematical models of the EAF have already been
The models are mainly implemented using ioear, developed, validated and extensively descrifiedjar
time-variant ordinary differential equatien The €t @l 2011, 2012)the paper presents only the key
parameterization of the models was performed using theCharacteristics of each separate suthai® and its

available EAF data, such as temperatures, steel and sla portance for the overaI_I accuracy of 'ghe calculations.
compositions, melting programs etc. The validation urthermore, the paperdlscysses possible ar_ld necessary
results that were performed using measured EAF datauPgrades of the models to implement them in precess
indicate high levels of estimati@ecuracy of all crucial ~ OPtimization and decisiesupport frameworks. The aim
steefrecycling values and processes. The accuracy ofOf those is to presennaEAF operatiorsupport tool,

the presented models is in the range ofL5/K for steel W_hlch will be running in 