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• Established in 1958 as the first U.S. response to 
the Soviet launching of Sputnik

• 240 personnel

• budget of about $2 billion
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• 2004 
� 106 applicants

� 300 miles in the desert between Los Angeles and Las Vegas

� Best autonomous ride: 7.4 miles

• 2005
� 195 applicants

� 131.6- mile course in the Mojave Desert

� 5 teams finished the course

• 2007
� 89 applicants

� 60 miles in urban area

� 6 teams finished the course

� Winner: Tartan Racing
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• Challenges:
� Passing stopped and moving vehicles 

� Merging into moving traffic

� Intersections

� Blocked roads

� Parking lots

� Complex routing
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Richard Bishop

Holger Salow

Tanja Müller

Volker Willhoeft Martin Dittmer

Jörg Kibbel



6

)�������$�������������

1. Safety

2. 3 Ibeo Laserscanner ONLY

3. Laserscanner integration with respect to 
Vehicle Design

4. TÜV admission

5. Final test of ibeo LUX
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The vehicle – Getting it under control
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The eyes of the LYNX
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The eyes of the LYNX –
Field of view
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Vehicle Control –
The Safety layer
Micro Controller with:
•2 CAN Busses
• RS232
• Multi I/O

Visualization and 
Race Monitor
1.1 GHz ECU

The Brain
• 2 x 1.4 GHz ECU‘s
• Embedded XP
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GasBox
Controller

Brake
Controller

GearControl

Steering
Controller

Blinker

VEHICLE

Handbrake

The brain:
Software

for
autonomous 

driving

Vehicle 
Control –
The safety

layer I/O

CAN CAN
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Data Reduction with Online Map

Online Map generated on ECU 1Online Map used on ECU 2
For roadway detection
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Situation Analysis,
Manouver Planning

GPS
positioning

Vehicle 
model

Vehicle 
data

Scanner 1
Scanner 2

Object tracking Classifikation

Road detection
Scan data fusion

& processing

Position
GPS

Vehicle
positioning

ECU 1

R
oad

border

Objects

Mission map
RNDF

MDF

Position

Map of
surrounding

Vehicle
control

Vehicle
actuators

Path planner

Scan data
processing

Object tracking Classification
Scanner 3

Route
Processing and

Navigation

ECU 2

O
b
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Following (ACC)

• Object selection
• Vehicle control
• …

Page 15

Following
(ACC)

Maneuver-planning
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Following
(ACC)

Passing

Intersection Parking
Exit

Parking Lot

…Backing Up

Uturn

Lane 
Change

Turning
Left / Right

Emergency
Braking

„Decision Making“
Based on 

Situation + Rules

Maneuver-planning
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Example of Maneuvers



18

�$������$��������
�����
�������0$�$���1�
+�/�2�������� �������2

3
�������������������
��������1�
Everybody’s Vehicle can become a 
cooperative Partner.
It protects itself and other road users.

ACC Stop and GoPedestrian Protection

Collision Avoidance
PreCrash

Lane Departure  Warning
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Ibeo LUX
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Jörg Kibbel

joerg.kibbel@ibeo-as.de

Ibeo Automobile Sensor GmbH

www.ibeo-as.de

www.team-lux.com


