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Key data

- Number of students: 2900

- Faculties:
- Computer Science and Telecommunication
+ Management and Economics
+ Transport and Logistics

- Levels:
- Bachelor/Professional qualification

1 Master
. PhD

- Staff:>160 teaching staff




Key research directions

* Smart Cyber-Physical Systems

* Internet of Things and Platforms for Connected
ICT Smart Objects

* Robotics

* Cyber Security

* Big Data and Data Mining
* Virtual Reality Applications

(Telematics)

Smart * Aviation
Solutions in ® Intelligent transport systems
® Transport Simulation and Modelling
* Smart Logistics
* Applications of Ground Penetrating Radar

Transport and
Logistics

* Smart City and Urban Mobility

* Content technologies and information
management

® E-Education

¢ Information Technologies for Enterprises
* Human-centric Digital Age

* Business Intelligence

Digital Society
and Economy




Enhancing excellence and innovation capacity

Qal | Iance in sustainable transport interchanges

Scope

» Link Transport and Telecommunication Institute (TTl) with University of Thessaly (UTH) and Fraunhofer
Institute for Factory Operation and Automation (Fraunhofer)

* Provide knowledge to TTI research staff in the field of smart interconnecting sustainable transport networks

» Facilitate stakeholder collaboration and develop strong linkage among education, research and industry

» Create a doctoral programme in Transport Economics and Management at TTI

Concept
* Meeds" analysis of Latvia and the surrounding region of the
Baltic s=ea {Lil:hlEﬂia, Estonia, Pulilrh:l] on intermodal Governance and p
transportation terminals
Consideration of the relations among policy makers, industry
and education/research
Development of a coherent educational/training program,
structured around 3 pillars:
Organizational /governance
Operational /services
Service quality/customer satisfaction

Decision-making

Program’s thematic areas

TRANSPORTA Mi
Partners TSI [t EMEE,:.‘[’: T-If-ﬁﬁﬁi;** % Fraunhofer

L L aboramry |FF

i e www.alliance-project.eu
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Requirements to the modern transport syst

- Transpori key element of modern economics

€



- Sustainable developmasta development that meets the needs ¢
the present without compromising the ability of future generatic
meet their own needs

- Transport sustainable development tools:
use of ITS (Intelligent Transportation Systems)
use of P&R (Park and Ride)

optimization of existing transport infrastructure
developmentiafermodality

Implementation of new transport infrastructure @heme
thebase bdoing strictnpactanalysis

use of sound tax policy
etc




A traffic analysis tools a collective term used to describe a variety
softwar®ased analytical procedures and methodologies that supj
different aspects of traffic and transportation analyses

Traffic analysis tools:
A Sketclhi planning tools
A Travel demand models
AAnal ytical deterministic toc
A Traffic signal optimization tools
A Macroscopic simulation models
A Mesoscopgmulation models
A Microscopic simulation models



Macre, Meze, Micre




Mesoscopic modetombine the properties of both microscopic and
macroscopic simulation models. Mioelsds simulate individual veliales,
describe thaictivities and interactions based on aggregate (macrosco
relationshigs

Mesoscopic modets traffic flow are based on estim&t@nscopic
Indice®nmicroscopic level

Mesoscopic modetmbine the properties of both microscc
and macroscopic simulation models. These models simule
iIndividual vehiclesgroup of vehicledut describe their
activities and interactions based on aggregate (macroscoy.
relationships

1) http://www.dot.ca.gov
2) Gilkersofs. et al. 2005. Traffic Simulation



Somanesoscoprmodels

HONTRANLeonard, D.R. et al. 1989)

Cellular Automdtdagel K. arschreckenbekd. , 1992)
DYNASMARJayakrishnan, R. et al. 1994)

DYNAMI{BenrAkiva, M. 1996)

FASTLANESawron, C. 1998) Commonlisadvantages:

DTAS@Mahut, N2001) A Realiseth proprietary softwarg

A Defined only theoretically

MEZZQ@Burghout, W. 2004)

AMSY. C. Chiu, L. Zhou, and H. Song, 2010




Fundamentals of

discrete rate approach




Traditional simulation approaches

Jay Forrester, 1950s

Geoffrey Gordon, 1960s




Level of detail VS simulation efforts
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Flow process models
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Characteristics of the mesoscopic
discrete rate approach

Jay Forrester, 1950s

FOCESSES




Hybrid characteristics of a mesoscopic discre

approach

input flow as cumulative quantity

critical level 1 HYbrid Cha ra CteriStiCS
"~
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input flow as intensity
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Concepts of discrete rate approach

Formally mesoscopic mode@:an be represented as funnel
/" (t)- arrival rate (cust/h)
mt) - process rate (cust/h)
BMPI B* - funnel volume
T me e
B (t) ¢ B** and/ *" t) ¢ mt)
The idea of calculation current valueaftput flow @n be presente
€0, if /™ =0 and B=0
jot=i /' if 7 0and "/ ¢ amd B=0
Lm, it B>0
B(t,+ D) B(t,) (A ) { OD
mt) - controlled parameter, can be seany time point; =t, , +tp

/°*'(t) - interarrival rate(cust/h)

M. Schenk, Y.Tolujew, and T. Reggelin, "A Mesoscopic Approach to the Simulation of Logistics Systems," Advanced

Manufactorini and Suistainable Loiistics Lecture Notes in Business Information Processini, vol. 46, no. 1, ii 1525, 2010.




Formulation of DRTRM
(discrete rate traffic reference mode

_____________________________________________________________________________________

MODEL FOR UNCONGESTED NETWORK

MODEL FOR CONGESTED NETWORK




Example of transport node

28 8, input flows
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