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“A model is a representation of @ ‘ @ -+
something. It captures not all seatie. @D @

attributes of the represented thing, but

Minimize  Transportation cost
subjectto Demand satisfaction at markets

rather only those seeming relevant. Supply consirainta
The model is created for a certain
purpose and stakeholders.” O-FirstBest

ABRS — Sector losses
SRO - Social losses
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AVERAGE DISTANCE TRAVELLED ON SOME
IMAGINARY AND REAL ROAD NETWORKS
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Physical interpretation of results
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Number of taxisin the network (4, —taxis per per hour and

area of service)

= == Optimum fleet «««+«Minimum fleet

Large fleet

Higher cost for
taxi drivers

Higher cost for
users

Small fleet

Low demand High demand

Demand for taxi services (4,, - passingers per hour and area of service)
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Uniform demand Non-uniform demand
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Control the “error”

Uniform demand

M

SRPSKA ASOCIJACHA

MENADZERA

Non-uniform demand

Waiting time (seconds)
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Transport models

Temporal resolution: static / pseudo-static / dynamic

Spatial resolution: macro / meso / micro / agent

Trip versus trip chain versus activity

4-Step Regional __

Moadel

Meso/Micro Model

Activity-Based Maodel
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4 steps model

Generation
Land uses - population
Socieconomical characteristics
Distribution
Production-Attraction models
Home based vs non home based
Gravity / entropy models
Modal Split
Stated preference: Revealed - Declared
Generalized cost — utility function
Logit-probit models — S curves
Assignment
Equilibrium (Wardrop)
Shortest path (Dijkstra)

Volume delay function (BPR, impedance, friction curves)
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Typical approach: econometric individual discrete choice model prescribed by

4 Steps mOdeI Daniel McFadden that relies on a logit type model.

2UT Ur = 11636 + 0.0916 Xpx + 0.0563 Xpr + 0.0106 X

Pr = _
T = Ua & o07 Uy = —1.4809 + 1.95 X,

: : . Motorized Non Motorized
Xi is the adjusted income of the users oo on orore
Xox is the difference in access time car |l put Walk Bike
Xor is the difference in inline travel time
Xoc is the cost difference Choice Captive

Probability
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7
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Supply
2000 cars’h 10 min
_ 10 min 10 min_- ’
1500 cars/i~__ 1500 cars/h | 2000 cars/h
1500 cars/h~ 1500 cars'h | S min
_~" 10 min 10 min™~__

o= Co

2000 cars'h 10 min

Equilibrium (Wardrop)
Shortest path (Dijkstra)
Volume delay function (BPR)
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« Software and know-how

= Aimsun advanced edition (micro) [A]

= SUMO [S]
s VISUM (full), VISSIM [V, v]

» Matlab (agent-based) [M]

CERTH-HIT models
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Macro-scopic strategic model
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Macro-scopic strategic model
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Macro-scopic strategic model
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Service logic  Micro-scopic model for C-ITS
speed s the vehicle in a car
A following state?
|
V. g ——GREEN RED
b6 tume
Current spead urrent speed
adepuate to cross adepuate to cross
vy, — Vg cos(mt), tef0,t = %) the junction? the junction?
vh—vd%cos(n(t—%+%)), te[t1=%,t2=(%+%)) Yes
m Tom o No  No
Un~ Yas, tele =(;ra)'i—,l]

Vg =Vp — V¢

Estimate Acceleration/Deceleration
Profile according to remaining

Yes Green/Green+Red Time and
Vehicle Dynamics

Estimate Deceleration Profile
according to remaining Red
Time and Vehicle Dynamics.

I
"

X » EndofProcess |« X

M. Barth, S. Mandava, K. Boriboonsomsin, H. Xia, “Dynamic ECO-Driving for Arterial Corridors”, 2011 IEEE Forum on Integrated and
Sustainable Transportation Systems, Vienna, Austria, June 29 —July 1, 2011.
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Microscopic traffic model

Aimsun microscopic traffic simulator

Field Volumes (Tsimiski St./08:00am-09:00am)

1500 =& Feld Volumes
1000 g S aredated Yolumes
500
1 I'T: ! q 5 [ 7 (] 9 10 1n
Location
‘.-' L
, Field Speeds (Tsimiski St./08:00am-09:00am)
x
'1 ! 60,00
E 0,00
. - - 5— 30,00 )
Aimsun (Transport Simulations Systems). 3 ——Fleld Speeds
. & 2000 ~-Simulated Speads
http://www.aimsun.com/wp/ oo
000
1 3 a 6 7 8 10 1n
Location
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Evaluation of results - harmonization

Large variabllity of results

12%-13% 20% 28% 47% Energy savings

12%-14% 56% Reduced emissions

Mandava S., Boriboonsomsin K., Barth M. (2009) - light traffic conditions
Li M., Boriboonsomsin K., Wu G., Zhang W.B., Barth M. (2009) - two consequent signalized intersections

Barth M., Mandava S., Boriboonsomsin K., Xia H. (2011) - signalized arterial
Xia H., Boriboonsomsin K., Barth M. (2013) - medium demand and low user penetration rates
Barth M., Boriboonsomsin K. (2009) - real world experimental run

Vreeswijk J.D., Mahmod M.K.M., van Arem B. (2010) - adaptive balancing and control system

Schuricht P., Michler O., Baker B. (2011) - very low traffic conditions

Asadi B, Vahidi A. (2011) - integration of dynamic eco-driving into adaptive cruise control
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Evaluation of results - harmonization

Need for evaluation “standards”

» Road type (arterial, urban, interurban)

» Geographic influence (urban area, route)

» “Network™ characteristics (spacing, cycle time)
» Congestion (high, medium, low, very low)

» Penetration (infrastructure and vehicle)

» Service(s) logic ("hand made”)

» Simulation algorithm (traffic + fuel/emissions)
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