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BMW Science and Traffic. 
Extended Floating Car Data.

Dr. Georg Lerner
Traffic Technology

Mobile Incident Detection 

for Safety & Efficiency Applications

enabled by Car 2 X Communication.
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Traffic Information and Navigation.
User Needs.

Essential content needed to provide 
high quality traffic information, dynamic 
route guidance and individual local 
danger warnings is still not sufficient.

Why don’t I get traffic information 
about urban areas? 

Where will this 
congestion end 
ahead?

Puh! – I just saw the 
pile up early enough 
to slow down.
Why don‘t I get 
danger warnings?

I’m blessed 
today!

I wish my navigation system 
would propose me 
alternatives without 
congestions
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FCD –Travel time estimation XFCD – Incident detection

• Method GATS A, B, C
• Pearl chains with travel times
• Interpretation only for Highways

• Time-Out / Range-Out
• Typ C: VDS-based / limited to 

Highways

• Permanent traffic state detection
• Congestion information from

Highways and interurban and
urban roads

• Detection of traffic states, 
weather conditions and local
hazards

• Event-triggered
• Broadcastchannel referenced

From FCD to XFCD.
Congestion, Hazard and Weather networkwide.

Message handling

Message Management
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Floating Car Data Projects.
Probe Data – History.

1987 – 1995 LISB – Leit- und Informationssystem Berlin

• 700 test vehicles equipped with onboard unit „Ali-Scout“
• 250 road site units, 3000 km detected road network in the city of Berlin

1995 - 1998 GATS – Global Automotive System 

• developed by Mannesmann Autocom, Tegaron Telematics and other 
industry partners 

• contains GATS-FCD systematic and protocols
• based on GPS 

1996 - 2001 MOTIV – Field trials LoCoMotiv

• 100 FCD test vehicles in the Munich metropolitan area
• GPS-based FCD according to GATS generating  travel times

since 1999 Series vehicles from BMW and AUDI

• GPS-based FCD according to GATS generating  travel times
• in 2002 complete 40.000 FCD-vehicles in Germany

since 2000
XYZ-FCD

• XFCD, NET-FCD, EFCD (GST),…
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Extended Floating Car Data.
The current Telematic Chain.

Content Provider

Data-
aggre-
gation

Stationary
detectors

Stationary
detectors

Stationary
detectors

Service Provider

Traffic information

FCDOnly from
Highways
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Extended Floating Car Data.
The Telematics Chain with (X)FCD.

Content Provider

Stationary
detectors

Stationary
detectors

Stationary
detectors

Service Provider

(X)FCD
Collection

(X)FCD

Road Weather
Information

Local Danger Warning

Traffic Information

Dynamic Route
Guidance

Data-
aggre-
gation

Traffic-
porgnosis

Provision

FCDOnly from
Highways
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Extended Floating Car Data.
Analysis of  various number of Vehicle Data.

Navigation data / Road category / POI

Indicator / Hazard lights

Light / Fog light

Wiper / Rain sensor

Crash / Airbag

ABS / ASC / DSC

Gear / Speed

Doors

Steering angle

Temperature

Brake / Friction

Acceleration

Navigation data / Road category / POI

Indicator / Hazard lights

Light / Fog light

Wiper / Rain sensor

Crash / Airbag

ABS / ASC / DSC

Gear / Speed

Doors

Steering angle

Temperature

Brake / Friction

Acceleration

Permament Preprocessing.
Special Cases.

• parking in
• searching for parking places
• passenger getting in or out
• drive through
• gas station / rest area

Navigation data / Road category / POI

Indicator / Hazard lights

Light / Fog light

Wiper / Rain sensor

Crash / Airbag

ABS / ASC / DSC

Gear / Speed

Doors

Steering angle

Temperature

Brake / Friction

Acceleration

Permament Preprocessing.
Special Cases.

• parking in
• searching for parking places
• passenger getting in or out
• drive through
• gas station / rest area

Permament Preprocessing.
Influences.

• street categories, attributes
and average speed

• road surface conditions
• current weather conditions

Navigation data / Road category / POI

Indicator / Hazard lights

Light / Fog light

Wiper / Rain sensor

Crash / Airbag

ABS / ASC / DSC

Gear / speed

Doors

Steering angle

Temperature

Brake / Friction

Acceleration

Permament Preprocessing.
Special Cases.

• parking in
• searching for parking places
• passenger getting in or out
• drive through
• gas station / rest area

Permament Preprocessing.
Influences.

• street categories, attributes
and average speed

• road surface conditions
• current weather conditions

Permament Traffic State
Detection.

• traffic state
• congestion entry
• end of congestion
• slippery road
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Extended Floating Car Data. 
Experimental Car PC Prototype.

XFCD-Software 
from BMW

Vehicle data in a 
predefined 

format. Specific 
implementation 
for each vehicle 

by BMW, DC, 
VOLVO
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Extended Floating Car Data.
Development Milestones.

� Initial Car PC prototype.

• Windows C++ based application

• Over 5 000 test kilometers since 2002 

� Single integration in vehicle test platform.

• Java OSGi based application

• implementation on BMW 5 series Navigation Head Unit

• Over 25 000 test kilometers in EU and USA since 2005

� Multiple vehicle fleet trial implementation expected 2007.

• complete product line implementation

• applicable to various models i.e. 3series, 5series, X5

• applicable to various market variants i.e. EU, North America
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Penetration Rates for Incident Detection. 
Summary of Penetration Rates for Germany.
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CVIS vehicles.
in-vehicle architecture.

Application / Service - 01

Application / Service - 02

Application / Service - 03

Application / Service – x

Application / Service - y

proprietary data format

CAN-powertrain data

CAN-interieur data

MOST data

other data

format converter in-vehicle processing unit OEM gateway CALM unit

IR

DSRC

GSM

other

In vehicle processing unit:
various possibilities to
• data processing
• services

C A L M
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Extended Floating Car Data.
Even faster from Vehicle to Vehicle.

XFCD Message

• End of Congestion

• Position 484689/114711
• Time 08:15 PM

Traffic Information

• End of Congestion in 200m
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Deutschland

eSafety
Initiative

AIDE

EU

EASIS

ESCOPE

HUMANIST

PREVENT

EURAMP

HIGHWAY

eSafety

eSafety
Communi-
cations

EU EU

GST

USA

VSC –
Vehicle
Safety
Consortium

VII –
Coalition
National WG

CICAS - V  
Cooperative
Intersection
Collision
Avoidance
System

AHSRA –
Advanced 
Cruise 
Assist 
Highway 
Systems 
Research 
Association

Smartway –

VICS –
Vehicle
Infrastructure 
Communicatio
n System

ASV3 –
Advanced
Safety Vehicle
Research
Program 3 

DIWA –
Direkte 
Information 
und Warnung 
für Autofahrer

VII –
Consortium
Proof of 
Concept

EVSCA -
Effectiveness 
of Vehicle 
Safety 
Communicatio
ns 
Applications

Bayern

SIM-TD

FleetNet

NoW – Network
on Wheels

INVENT -
Verkehrs-
leistungs-
assistenz

AKTIV -
Cooperative
Car

WG RTTI

WG 
Digital Maps

I2010 –
Intelligent Car

WG
Roadmaps

C2X-relevant Projects and Activities

EU

SEC –
Security

OS –
Open
Systems

EFCD –
Enhanced
FCD

CERTECS
Certification

S-PAY –
Service 
payment

SAF-CHAN 
Safety
Channel

RSQ –
Rescue

V-Info
Japan

Mobile.Info –
Datendienste 
via DAB

CORVETTE

RESPONSE

SARA

C2C-CC

PREVENT –
InterSave

PREVENT –
Willwarn

SAFESPOT 

CVIS 

eIMPACT

EASIS 

CARTALK-
2000 

SEVECOM

COOPERS

ComeSafety

INVENT -

AKTIV –
Adaptive 
Navigation

ISO TC204 
WG16 –
Probe Data
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BMW Science and Traffic. 
Extended Floating Car Data.

Dr. Georg Lerner
+49 – 89 – 382 44979
georg.lerner@bmw.de
Traffic Technology

Thank you!


