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Traffic monitoring by Floating Cars

A

. Traffic sensors L

= |ocal sensors vs.
Floating Cars

« Local sensors
« traffic flow
« |ocal speed
» Floating Car Data
= travel times
= average speed

= How to get FCD?
= high effort, high costs > X
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Taxis as Floating Cars

= Facts
= booking via taxi centers — potential ,,Floating Cars*

« Advantages

= synergy effects with fleet disposition
— drastically reduced costs

= high mileage

= nearly exclusively in cities (incl. airport), where traffic sensors are
needed

= Limitations
use public transport lanes

= Inhomogeneous distribution, spatially and temporarily
no additional system data of the vehicle
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Architecture of a Taxi FCD system

taxi center R FCD center ,| service providers

disposition data processing data utilization
/" digital radio ™, i 7~ GPRS, SMS,
i communication, | '\\RDS'TMC’ HTTP/
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Stefan Lorkowski, New ITS applications based on FCD

Floating Car Data — Collection and Processing

collection of GPS positions

calculation of trajectories

map-matching und routing

= matching on digital road maps
= estimation of traveled routes and

segment speeds

adding historic FCD

historic data from same week day

analogy assumptions
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Pilot projects of the IVF in seven cities

Hamburg
) Data 1.000 taxis
= 8 taxi centers
= about 4,500 taxis Egg,tg)ds
= > 400 Mio. data sets e
since April 2001
Frankfurt
2.000 taxis e
et Nuremberg
500 taxis
Stuttgart
700 taxis Vienna (A)
600 taxis
Munich N Ningbo (China)
220 taxis 1.000 taxis
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Data penetration

« Taxi density (in Germany)

1.500 inhabitants per taxi
about 60.000 taxis total
yearly mileage > 30.000 km

In cities about 1.5 % of total
mileage driven by taxis

on major roads average time gap
between passing taxis < 10 min
— reliable jam detection

see example Stuttgart —
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ITS applications

= mobility portal www.cityrouter.com
= publication of actual traffic situation

= jam warnings
= dynamic route
planning

= accessible from
mobile devices
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BIRGER-FORELL-PLATZ 50 m 0.5 krm 0:10
BLISSESTRASSE 530 m 1.0 km 1:10
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Taxi FCD analysis (1)

= road net quality assessment

= diurnal course of average speed (left)

= speed histogram (right)
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Taxi FCD analysis (2)

= Route choice of taxi drivers

« drivers are not in agreement about fastest route

= route choice varies over the day
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Taxi FCD analysis (3)

« Local analysis
= evaluation of traffic light
= turning probabilities

Link speeds at Grosser Stern, Berlin

Moday, 8 a.m. Sunday, 8 a.m.
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Taxi FCD analysis (4)

= detection of road attributes

= number of lanes
= lane usage

= width of road

= etc.
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Taxi FCD analysis (5)

« Clusteranalysis
= six typical diurnal courses of speed on Berlin city roads

Caily Course, Mondays
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Taxi FCD analysis (6)

= Travel time isochrones

= rush hours (6-9 a.m., 3-6 p.m.)
- from Berlin-Tegel airport

= Accessibility anaylsis
« extend by population density

= how many people can reach
a location in a given time
(here 10 min, Friday, 4 p.m.)

by car
« Important for settlement o
planning for companies s T
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Summary

« Taxi-FCD as a traffic monitoring technology

= a low-cost travel time traffic sensor for inner city regions

= an excellent supplement of point sensor data
= source of travel time monitoring and forecast
= Improvement for existing mobility services

« PVD-based applications
= Urban traffic monitoring, jam detection
= Routing and navigation
= Fleet schedule and route optimisation
= Digital map updating and attribute detection

ECTRI
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