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Debrecen

» 2nd largest city in Hungary
* Growing regional importance
 Population 207.000

* University of Debrecen:
« 31.500 students, of which 6.000 are internationa

* International School of Debrecen

* International Airport:
« 320.000 passengers in 2017
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EDC Debrecen — Our activities

« Economic development
« Urban development ‘

 Business development -
« Smart City EBRDecg

 Special project development

EDC Debrecen Urban and Economic Development Center
4031 Debrecen, Széchenyi Street 31.

http://edc.debrecen.hu/index_en.html
http://smartcity.debrecen.hu/en *

Debrecen
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http://edc.debrecen.hu/index_en.html
http://smartcity.debrecen.hu/en

Debrecen Smart City — Present

* Over 2 years of experience
* Narrowing down key focus areas
 Flagship intelligent mobility
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Intelligent Mobility Digital Debrecen Sustainable Social
More efficient usage of the main Each and every citizen has the Energetics Building the Smart City
roads of Debrecen, permeability inalienable right to acquire digital . community of Debrecen
improvement literacy skills US‘T‘g smart techno'logy.a!n.d ,
solutions to cut public utilities

costs



Debrecen Smart City — Projects

* Digital Debrecen
* Creating a complex digital literacy strategy for Debrecen
* Program for developing digital literacy skills in Debrecen-Nagymacs

 Sustainable Energetics:
« Having Smart Meters in all renewed governmental institutes
« Planning the energy management center
 Sustainable Energy and Climate Action Plan (SECAP)

* Social, building the community:

» Dedicated Debrecen Smart City webpage and Facebook page
* Monthly Smart City Meetups *

Debrecen






Intelligent Mobility — Successful projects
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- Ticket machines on the new, second tramline n ::’
* Free WiFi on all trams and some trolley-buses Ty
 Public transport available through Google Maps W Fr—r

* E-ticket pilot for public transport -~ ~
» The country’s first and the most number of Smart Crosswall i
* Planning of an intelligent surveillance camera system
 Joining the Waze Connected Citizens Program

y

Debrecen
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Transportation — Planned projects

* Traffic optimization based on Waze data
» Smart Crosswalk network
» Smart bike roads (safety, data)

 Intelligent surveillance camera system

- City management center (traffic management, ///'/

camera control, energy management, etc.)

-
.

» Bike navigation on Google Maps
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» Smart Parking pilot projects

» Transnational projects

* Open Data Debrecen

< OPEN DATA .}
== DEBRECEN



Faculty of Informatics, University of

Debrecen
7 departments, 70 persons in the academic staff, more than

1500 students, more than 150 foreign students

* BSc Courses

« Business Informatics (BSc)
« Computer Science Engineering (BSc)
« Computer Science (BSc)

* MSc Courses
« Business Informatics (MSc)
* Computer Science Engineering (MSc)
« Computer Science (MSc)




Smart City research experience

* Future Internet Research, Services and Technology - FIRST
(TAMOP -4,2.2.C- 11/1/KONV 2012-0001) 1st Oct. 2012 and 31st Dec. 2“”““"

» Budget: 1.587.727.251 Forint (cc. 4.950.000 Euro)

* 6. subproject: Future internet community applications

« 6.3. Smart City Applications: Budapest Transit, Data collector, Intelligent Fan, i
Robocar WorldChampionship, Smart Calendar, Smart Campus, Trafficinfo, TrafficSense,
RoutePlanner, Yanonymous
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Smart City Living Lab

» Goal: Info-communication based knowledge center on the Smart City
strategic area

. Sul_pgorted by the Debrecen Venture Catapult Program
P-3.6.1-16-2016-00022) 1st April 2017 and 31 Sep 2021

r E;Jdget. 250.000.000 Ft (780.000 E), inc. IT tools 60.000.000 Ft (187.500
* Living lab concept:

* user-centered

* open-innovation ecosystem

« often operating in a territorial context (e.g. city)

* integrating concurrent research and innovation processes

 public-private-people partnership
- Examples: PlaceLab (MIT), ExperiencelLab (Netherlands), Smart ¢

Santander (Spain)




Smart City Living Lab

 Staff: 4 researchers, 5 developers (student or post-doc)

* Equipments:
« Workstations: ASUS PRIME X299-DELUXE, CPU 1x INTEL Core i9-7920X 2.90GHz 2066 BOKSZ, RAM

8x CRUCIAL 16GB Ballistix Sport LT DDR4, SSD 1x SAMSUNG 500GB 960 EVO M.2 PCle 2280 MZ-
V6E500BW, HDD 2x WD Blue 2TB 5400 rpm, Dell UltraSharp 24 Monitor U2414H - 60,4cm(23,8)

* NetFPGA NetFPGA-SUME Virtex-7 FPGA, Xilinx Virtex-7 XC7V690T FFG1761-3
 |loT Station

« Server: PowerEdge M830 Blade Server

* Mobile phones, sensors

* Research topics:
« Statistical analysis, machine learning and simulation of large networks (graphs, sensors)
« HPC in massive parallel environment Z
» |loT and embedded systems |2
* Curriculum development and e-learning




OOCWC: Traffic Simulation Platform

* Map: OpenStreetMap

 City: connected part of the OSM

» ASA: Automated Sensor Annotations -
HSA: Human controlled Sensor Annotations T};’J_:_'fgm&a
Robocar City Emulator: simulation ——
The competition

Results: for a competition or an analysis

Results

The com petition

SI10JIUOIA

 Monitors: visualization

Publications: n Batfai, R Besenczi, A Mamenyak, M Ispany: Traffic simulation based on the Robocar World

Championship Initiative INFOCOMMUNICATIONS JOURNAL 7:(3) pp. 50-58. (2015)
Norbert Batfai, Renato Besenczi, Andras Mamenyak, Marton Ispany: OOCWC: The robocar world championship

initiative In: Thomas Planck (eds.) Telecommunications (ConTEL), 2015 IEEE 13th International Conference on.
Graz, Ausztria, 2015.07.13-2015.07.15. (IEEE) Graz: Graz University of Technology, 2015. pp. 1-6.



Visualization
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Real-time Traffic Ana

 Embedded Linux System

« Digilent Zybo
* ARM processzor

* Camera, GPS, GSM (LoRa)

5:58 (02:10. 633)
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Traffic simulation

Activities L4 Simple ScreenRecorder ~ s:001:28 ha ¥ A \ A

slex@Transfet:~/PROGCY /vedes2/robocar-emulator/ius
b ar Cilty Emulato and Rodoc: i Cham
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