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UR:BAN — Urbaner Raum: Benutzergerechte Assistenzsysteme und Netzmanagement U R: B n n
(Urban Space: User Oriented Assistance Systems and Network Management)
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Road section of “Volklinger StraBe” in .
Dusseldorf. The speed limit is 60 km/h. URBnn
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Overview of the 15 vehicle trajectory classes

Average Speed [km/h] Number of Stops

Class Minimum Maximum Minimum Maximum
1 30 75 0 0
2 30 75 1 1
3 15 30 0 1
4 15 30 2 4
5 10 15 0 1
6 10 15 2 4
7 10 15 5 6
8 8 10 5 6
9 8 10 7 10

10 6 8 5 6
11 6 8 7 10
12 6 8 11 13
13 3.5 6 7 10
14 3.5 6 11 13
15 0 3.5 13 30

Definition of ,,stop*“: speed lower than 5 km/h and a second stop
can occur only 10seconds after the first one.
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Representative of class 1 (undersaturated traffic, no stop); URBﬂﬂ
vehicle trajectory and speed profile from February 2013 :
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Representative of class 2 (undersaturated traffic, one stop); URBﬂﬂ
vehicle trajectory and speed profile from November 2011 :
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Representative of class 3; vehicle trajectory URBﬂﬂ
and speed profile from February 2013 ’
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Representative of class 4; vehicle trajectory U R Bn n
and speed profile from February 2013 ’
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Representative of class 8; vehicle trajectory URBﬂﬂ
and speed profile from November 2011 e
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Representative of class 9; vehicle trajectory URBf-lﬂ
and speed profile from February 2013 ’
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Representative of class 15; vehicle trajectory and speed URBﬂﬂ
profile from February 2013 ’

800 70
€6()0: 7 |
=, — 50+
S 400 El
2 200- > -
B ] 10
0 I 1 1 1 1 1 1 | 1 | 1 | 0 ‘-M-n 1 w 1 1 | | | 1 | 1
17:00 17:04 17:08 17:12 17:00 17:04 17:08 17:12
time time

Thirteen stops and very low speed:
oversaturation (,congested")

UR:BAN « AMAA 2014 - 22./23.06.2014 « Berlin

12




Visualization of an empirical consumption matrix with the U RBn n
parameters acceleration a and velocity v )

normed fuel consumption
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Average fuel consumption for the first 11 traffic pattern classes URBﬂﬂ
as a multiple of the average fuel consumption of class 1 :
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Consumption factors based on average .
velocity and number of stops U RBnn

Consumption factors
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Factors for additional fuel consumption based on average speed
and number of stops: routing factor in energy efficient navigation
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Conclusions

» Urban congestion situations have been classified with attributes
,<average speed” and ,number of stops”

» Recorded empirical consumption matrix shows additional fuel consumption
as function of vehicle speed and acceleration

» Due to congested traffic in urban regions the additional fuel consumption
could be twice as high as in free flow

» Consumption matrices for hybrid/electric vehicles will be developed next
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