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FACULTY OF ORGANIZATION
AND INFORMATICS - FOI

* Medium sized faculty

* Leading higher education
institution in Croatia to

provide education in 1 974'
applied information
technology and
information sciences
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FOI STUDENTS IN NUMBERS

o

2876

STUDENTS

ak ®
o 500

109 schoots rrom recion DEGREES PER YEAR

How to involve students and foster their creativity?

www.FOl.unizg.hr @



FOI FIELDS OF EXPERTISE

 Organizational development

Business process engineering, bhusiness
process modelling

deployment of e-business standards
(UBL, CIl, Core components)

security (PKI, CA, accreditation)
legislative and standards
semantic and technical interoperability

clovd computing — interoperabilty,
cost benefit analysys

e E-Government

Regulatory impact assesment
legislative and standards
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FOI FIELDS OF EXPERTISE

* Software modeling and development

Generative programming

Avtomatic programming

00 Analysis and Design

Service oriented architecture development

Database modeling and design

Web development (XHTML, CSS, Javascript, Java, Web servisi, AJAX)
Database development and administration (Oracle, PL/5QL)

UML Papyrus, Eclipse Modelling Framework (EMF Plugins, metamodelling)
Android development

Windows Phone development

i0S DEvelopment

Scripting languages (Python, Shell, Tcl/Tk, JavaScript, PHP)

GUI languvages (Gambas)

Declarative languages (5QL, xPath/xQuery, Prolog, Flora-2, Datalog)

www.FOl.unizg.hr



FOI FIELDS OF EXPERTISE

* Software Architecture
» Component oriented architecture, pattern langvages
» Middleware
* Heterogeneous systems (Multicore, GPU, FPGA)

* Database architecture design
» postgresql, mysql, mssql, oracle
» postgis GEO extensions
* Complex relational or NoSQL database design, implementation and tuning
» PostgreSQL, MySQl, SQlite, CouchDB, eXist-DB, ZODB, Datalog

* Statistical analysis and data mining
» Standard statistical analysis of large data sefs (R, SAS, Matlah, Statistica)
* Data mining on large data sets (R, SAS, Matlah, Weka)

www.FOl.unizg.hr



FOI FIELDS OF EXPERTISE @

* Text mining
* Analysis of large collections of documents

» Avtomatic classification, clustering
> Semantic information retrieval, dimension reduvction
» Cross-linguval information refrieval

* Multi-agent Systems
» Complex multi-agent system design, development and implementation
» Avtomated planning, negotiation, reasoning efc.
* Finite state machines agent implementation
» Complex agent knowledge-base and ontology implementation
» Agent-based modeling

* SPADE (Smart Python Agent Development Environment), Swarm/SLAPP (Swarm Like
Agent Protocol in Python)

www.FOl.unizg.hr @ @



FOI FIELDS OF EXPERTISE

* Formal methods &
theory

First order logic
Frame logic
Description logic
BDI logic

Graph theory

Database theory
(relational, active,
deductive, femporal,
object.relational,
object-oriented, semi-
structured efc.)

Avtopoiesis theory
Laws of form

Network development

*  MAC layer protocol design (JIST/swans)

*  Wireless networks communication systems

*  DSRC service development

*  Multiple sensor application development (V2V
environmenfs)

*  Implementation of custom network filtering
solutions

*  Network security tools and techniques:

*  VIAN's, 13,14 i L7 filtering with iptables, pf

and pfsense.

»  IDS solutions: Snort, OSSEC and VPN's with

OpenVPN and IPSec

*  cryptographic software and systems development

based on open source technologies or standards:
OpenSSl, GnuPG, OpenPGP,. OpenSSH, X509

www.FOl.unizg.hr



FOI FIELDS OF EXPERTISE

* Network science
* Complex network analysis and visualization
* Web network mining
* Social and semantic network analytics
* NetworkX, Pajek, Lanet-vi, Scrapy

* Information systems security

* Security tools: nmap, ncrack, nessus, openvas,
metasploit framework, w3af, skipfish, sqlmap,
wireshark, john, oclhashcat

* methodologies: 0SSTMM, OWASP, 15027000
family, NIST SP800

 security testing, security analysis and
penetration testing

* cryptography systems implementation and
security analysis

www.FOl.unizg.hr

* Cloud Computing

configuring and developing
applications for Google App
Engine, Salesforce and
Microsoft Azure

migrating data among
different clovd computing
providers

application programming
interfaces (APIs) based
interoperability of clovd
computing

Google Web Toolkit widgets



ACTIVE PROJECTS

Naziv projekta Kontakt FOI lzvor financiranja
. . . Ministarstvo znanosti,
1. CarMet e-Skole Mina Begicevic Redep o
obrazovanja i sporta
2. loTIF — Internet stvari - okvir interoperabilnosti Neven Vréek
HigherDecision - R j metodolosk kvi tratesk -
- igher ecnmgln - Razvoj me oko o3 t;:rgn:r vira za stratezko Blazenka Divjak
odlucivanje u visokom obrazovanju Hrvatska
zaklada
ModelMMORPG - Large-5cale Multi-Agent Modeling of 2
4. Marcus Schatten
Massively Multi-Player On-Line Role-Playing Games znanost
PROSPER - Procesna i poslovna inteligencija za poslovnu _
5. P _ gencl P Katarina Tomiéic Pupek
izvrsnost
6. Market Basket - virtualni studentski kolaboracijski model lzabela Oletic
Erasmus+
KyrMEDU - Ad ing Uni ity Education in Bi dical .
7 yr ; _ vancing University Educa pn in Biomedica Diana Simié
Engineering and Health Management in Kyrgyzstan
Europortfolio: a European Network of Eportfolio Experts and
8. P P Practiti P P Igor Balaban
ractitioners Lifelong
Learning
i B i : Programme
= Diverse - Bilateralna mfadurl{jzrnd.na razmjena volontera i el
rezultata istraZivanja u sportu




ACTIVE PROJECTS

Naziv projekta Kontakt FOI lzvor financiranja
Stand4INFO - Razvej visokoobrazovnih standarda zanimanija,
10. standarda kvalifikacija i studijskih programa na osnovama Zlatko Erjavec
Hrvatskog kvalifikacijskog okvira u podrucju informatike
15 Razvoj modela za pruianje _pm:lrs_lt:e diplomantima u ranom Katarina Pasur Aniic
razvoju karijera
12. 3P - Planiram, peduzimam, promoviram! Marina Klaémer Calopa
European
13. Heureka Nina Begicevi¢ Redep Social
Fund
OsnaZivanje gimnazijskog obrazovanja provedbom kurikularne _ L
14, - Nina Begicevic Rede
reforme STEM i ICT podrucja g P
TTF HKO - Razvoj standarda kvalifikacija i preddiplomskih _ S
15. . Nina Begicevic Rede
studijskih programa na Tekstilno-tehnoloitkom fakultetu g P
HKO Ri - Unapredenje postupka vrednovanja programa na
16. P - !, . p L ) Ja prog Zlatko Erjavec
Sveutiliztu u Rijeci: pilot projekt
Share-P5l 2.0 — Shared Standards for Open Data and Public Sector . Competitiveness and Innovation
17. _ Mewven Vriek
Information Framework Programme




ACTIVE PROJECTS

Naziv projekta Kontakt FOI Izvor financiranja
18, MGIPU - Izrada i isporuka raEun.aIncbg programa za izracun Zlatko Stapié
energetskog svojstva zgrade
- janj i janja i i " Komercijalni projekti
1. AKAZ - Uspostavljanje poslovnog pr_FrCESE pr[kupljanja i analize Diana Simic ] proj
podataka o pokazateljima kvalitete
20. OLAF “Digital forensics training” Miroslav Baca
elogoped - dizajn i vrednovanje sustava za online logopedske
21. Eop J J _ Eop Dijana Plantak Vukovac Adris
terapije
EXPERTS4Asia - Exchange by Promoting Quality Education, ) e
22. Research and Training in South and South-East Asia Amir Spahic Erasmus Mundus
¢ Multilateralni
23. Rafl 3 - Software for Embedded High Performance Architectures B s projekt
24, 2Bench - Benchmarking tool for higher education institutions Blaienka Divjak Bilateralni
serving underrepresented groups projekt
25, OBRAZ - Uvodenje obrazovnih asistenata namijenjenih potpori | Violeta Vidacek-Haing Bilateralni
studentima s invaliditetom projekt




INTERNATIONAL OUTREACH

FOI has had experience in:

* EU-funded projects: FP6/7, EUREKA, IPA, TEMPUS, LLP, CARDS
* State funded projects: BICRO, HIT, NSF, MSES, ESF

* Industry funded projects
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Problem - WiFi roaming in urban environment fOi
using crowd sensor

1. WiFi AP localization using GPS data from urban crowd
sensor (UCS).

2. Optimum WiFi AP sequence for a given trip.
3. Route finder for given starting and ending point.

— wip Y o _lwm v laps v

[ trip_id INT(10) | trip_id INT(10) trip_id INT(10)
driver_id INT(10) | ||V secon ds INT(11) || || secom ds INT(11)
pub_key VARCHAR(5000) mac_addr BINARY(8) millis SMALLINT(3)
start_time INT(11) snr SMALLINT (3) gpstim e INT (11)
version SMALLINT(<) noise TINYINT(3) nsats TINYIMNT(3)
imei VARCHAR(200) > lat FLOAT(20,8)

Omee . lon FLOAT(20,8)

>



Solution - WiFi AP localization using GPS data from
UMN

e Trillateration

© e

fo



Solution - WiFi AP localization using GPS data from f ol
UMN

4 r

A 1 In(10)(T—R—K —201og(f))
R=T+znlng{—]+mn1ng[—] ) =10 o

e Path-loss model:
= R - receive power level, this value is being gathered using WiFi
scanning equipment.
= T - transmit signal power strength is 17dBm.
= K - path loss coefficient, value is -147.55
= A - wavelength
= f - the WiFi frequency and is set to 2450 Mhz.

= n - the path loss exponent = 3 because we are measuring
distances in highly urban environment.

= r - is the distance (radius), the result in meters.



Solution - WiFi AP localization using GPS data from f ol
UMN

Error sources:
= Transmit power changes =
= GPS error N

[}l m2 3 ud
Number ofscanning devices

= Manufacturer error

Hotspot mirror location

——— ¢

Sy EEE §Ca,‘.g.'(‘?(gz‘ttk,('(((’f-/’{‘

== Center Scan 58w ags -
£ = Nl

Hotspot real location



®
Solution - Route finder - concept fOl

e How to find route between two points using data from
UMS?

?‘ 3




Solution - Optimum WiFi AP sequence for given trip or f oi
route using route finder

e Definition of optimum: |
= Such sequence that will m: 100

o — AlIBSes
time and minimize handovers & | |yt 13 BestsS
I < 801 _ Rsst
e Strategies: g BRR
— --—- Sticky

=)}
o
|

= RSSI - strongest signal firs
= BRR - highest exponentiall R

first.
= Sticky - client is assigned to AP as long as there is connectivity.

= History - best performance (based on historical
measurements).

= BestBS - best performance basestation (BS) in future.

Source: Balasubramanian, A., Mahajan, R., Venkataramani, A., Levine, B. N., & Zahorjan, J. (2008). Interactive wifi connectivity for
moving vehicles. ACM SIGCOMM Computer Communication Review, 384), 427. doi:10.1145/1402946.1403006



Simulating Vehicular Visible Light Communication: fOi
Physical Radio and MAC Modeling

e VLC = visible light communication
e Used:

= Internet of things
= Vehicular networks

e MAC — media access protocol
= Design?

e Existing simulators do not support:
= VLC
= Carrier sensing
= Back-off timing
= Most of them have circular estimation
= Interference detection



V2V RF vs VLC

e DSRC (a)

= Usually omnidirectional
= Symmetrical Tx and Rx
= Frequency: 5.9 GHz

e VLC (b,c,d)
= Always directional

= Separate Tx and Rx (asymmetrical)
= Frequency: 430 — 790 THz

————
—— -

-
kY A



VLC transciever

e VLC Vehicle model:

.y

vehicle

fo
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MAC for VLC prototype fol

e Control signal (127 possible channels)

[T
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*’) TO U R)G E NT http://www.tourgent.co/ Intro Features  We're different Mobile app

Organize your bus charter business,
analyze profitability and-save money

# Get a free 15-day trial! %) Sign In



[
Croatian strategy documents 2014.-2020 fO|

o (Croatian) Smart Specialization Strategy - 3

Croatian Smart Specialization Strategy developed as a
answer to European Commission document Europe 2020
and their Cohesion Policy thematic objectives (first two):
Research and innovation & ICT access, use and quality.
e Priority topics
= 1- Health and quality of life
2- Energy and sustainable environment
3- Traffic and mobility
4- Security and safety
5- Nutrition and bio-economy


http://europski-fondovi.eu/strateski-dokumenti-republike-hrvatske-2014-2020

roatian Smart
pecialization
trategy - S3

NERGY AND SUSTAINABLE
ENVIRONMENT




Smart Cities

o World > ~8000 Smart Cities. (source: HRT/Hina/D.P.-
11. 11, 2015.)

e Croatia - 5 (source: HRT/Hina/D.P.-11. 11. 2015.)

= Awarded projects in project ,, Smart Cities —Future Cities” by
categories:

= Smart Economy->Rijeka project Startup incubator

= Smart Mobility = Koprivnica project Civitas Dynamo

= Smart Environment > Pleternica project ,Mala hidroelektrana”
= Smart Government-> Jasterbarsko project e-Ceste

= Smart People & Living - Dubrovnik project Smart City
Dubrovnik 2020



Smart Cities

What Croatia Smart Cities have?
e Free WiFi in town center

e System for public lighting control (remote) as part of
the energy efficiency project (LED lighting)

e E-Ticketing system (prepaid, postpaid)
e GIS system



Thank you!

foi



