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Key data
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·Number of students: > 2900

·Faculties:

¹ Computer Science and Telecommunication

¹ Management and Economics

¹ Transport and Logistics

·Levels:

¹ Bachelor/Professional qualification

¹ Master 

¹ PhD

·Staff: >160 teaching staff



Key research directions
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¹ Fundamentals of mesoscopic discrete rate 

approach

¹ Formulation of discrete rate traffic reference model

¹Case-study: simulation of the two connected 

crossroads

¹Case-study: Urban transport corridor mesoscopic 

simulation



Requirements to the modern transport system
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·Transportïkey element of modern economics

Ecological 
requirements

EffectivenessSafety



Sustainable development
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·Sustainable development is a development that meets the needs of 
the present without compromising the ability of future generations to 
meet their own needs

·Transport sustainable development tools:
¹ use of ITS (Intelligent Transportation Systems)

¹ use of  P&R (Park and Ride)

¹ optimization of existing transport infrastructure

¹ development of intermodality

¹ implementation of new transport infrastructure elementson
thebase of doing strict impactanalysis

¹ use of sound tax policy

¹ etc



Traffic analysis tools
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A traffic analysis tools is a collective term used to describe a variety of 

software-based analytical procedures and methodologies that support 

different aspects of traffic and transportation analyses

Traffic analysis tools:

ÅSketch ïplanning tools

ÅTravel demand models

ÅAnalytical deterministic tools (HCM, ICUé) 

ÅTraffic signal optimization tools

ÅMacroscopic simulation models

ÅMesoscopicsimulation models

ÅMicroscopic simulation models



Macro- , Mezo- , Micro-
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Mesoscopic models
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·Mesoscopic models combine the properties of both microscopic and 
macroscopic simulation models. These models simulate individual vehicles, but 
describe their activities and interactions based on aggregate (macroscopic) 
relationships 1

·Mesoscopic models of traffic flow are based on estimation macroscopic 
indices on microscopic level2

·Mesoscopic models combine the properties of both microscopic 
and macroscopic simulation models. These models simulate 
individual vehiclesor group of vehicles, but describe their 
activities and interactions based on aggregate (macroscopic) 
relationships

1) http://www.dot.ca.gov

2) GilkersonG. et al. 2005. Traffic Simulation



Some mesoscopic models

· ʉONTRAM (Leonard, D.R. et al. 1989)

· Cellular Automata (Nagel K. and SchreckenbergM. , 1992)

· DYNASMART (Jayakrishnan, R. et al. 1994)

· DYNAMIT(Ben-Akiva, M. 1996)

· FASTLANE (Gawron, C. 1998)

· DTASQ (Mahut, M.2001)

· MEZZO (Burghout, W. 2004)

· AMS (Y. C. Chiu, L. Zhou, and H. Song, 2010)
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Commondisadvantages:

ÅRealisedin proprietary software

ÅDefined only theoretically



14

Fundamentals of 

discrete rate approach



Traditional simulation approaches
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Discrete Rate



Level of detail VS simulation efforts
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General comparison of approaches
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Flow process models
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Characteristics of the mesoscopic 

discrete rate approach
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Discrete Rate

Event planning for continuous processes



Hybrid characteristics of a mesoscopic discrete rate 

approach
20



Concepts of discrete rate approach

·Formally mesoscopic models can be represented as funnel 

funnel

( )  arrival rate (cust/h)

( )  process rate (cust/h)

( )  interarrival rate(cust/h)

  funnel volume
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M. Schenk, Y. Tolujew, and T. Reggelin, "A MesoscopicApproach to the Simulation of Logistics Systems," Advanced 
Manufactoring and Suistainable Logistics Lecture Notes in Business Information Processing, vol. 46, no. 1, pp. 15-25, 2010.



MODEL FOR UNCONGESTED NETWORK

MODEL FOR CONGESTED NETWORK

22

Formulation of DRTRM 

(discrete rate traffic reference model)



Example of transport node
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input flows

output flows

turning  flows



Transport network in DRTRM notation
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