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Problems of the automobile
� Accidents 
� Use of fossil energy

(GHG+dependancy)
� Quality of life
� Pollutions
� Health
� Equity



Normal Urban Scenes?



Reasonable Targets?

� Eliminate noise, pollutions and accidents 
� Improve mobility and decrease energy demand
� Make the cities more attractive
� Provide door to door transport for anyone, 

anything, anytime
� Reduce ground surface used by transport by 50%



Automobile Improvements

� Low or Zero Emissions (Electric, Hybrids?)

� Small City Vehicles
� Adaptive Guidance

� Adaptive Cruise Control (ACC)
� Stop&Go
� Intelligent Speed Adaptation (ISA)

� Lane Keeping Assistance (LKA)
� Parking Assistant/Automated Parking



Controlling the Use of Cars

� Rules enforcement (speed, signals, parking,…)
� Controlling access rights
� Controlling driving rights (license, age, 

insurance, alcohol, drugs,…)
� Controlling vehicle state
� Paying for road usage



Results in Tokyo (Hajime Amano)



Impacts on the automobile driver

� Less freedom
� Driving slower (except in congestion)

� Much less fun to drive
� More expensive to take one’s car

� Look for alternatives: faster, cheaper
� Use the car as a complement to high speed transport
� Look for « mobility services »



How to meet the objectives?

� Controlling the system as a whole
� Offering better high capacity modes
� Improving the multimodality
� Developing door to door alternatives
� Offering the car as a service and not as a product
� Taking the driver out of the control loop



Full driving automation. How?

� Full ADAS 
� Automated buses (BRT)
� Automated shuttles
� PRT
� Cybercars
� Advanced City Vehicles



Automated Buses

� Derived from the BRT concept and from
Automated Metros

� High potential capacity
� Possibility of wide range of capacity
� Easy to install
� Easy to modify
� Incremental installation



Automated Shuttles

� « Last mile system »
� Complementary to mass transit
� Link with large parking
� Easy to install
� Variable capacity system



PRT

� Small automated vehicles
� « Door to door » operation
� Dedicated and protected guideway
� Full  control
� The « Graal » of urban transport?



Cybercars

� Fully automated road vehicles
� Can form a fully controlled transportation 

system
� No need for a new infrastructure 
� Door to door operation
� Flexible implementation



Advanced City Vehicle

� Dedicated essentially to car-sharing
� Full safety and minimum nuisances
� Easy to use by anyone
� Various operation modes (including full 

automation)
� Integrated in mobility management
� Variant for goods transport



Cybercars History

� First concepts in early 1990’s (Serpentine, RUF, Dedale,…)
� First prototypes in mid 1990’s 
� First operational system late 1997
� CyberCars project in 2001
� Large scale experiment in 2002
� Antibes demonstrations in 2004
� Rivium II (2005)
� CyberC3 (2005)
� CyberCars2 (2006)
� CityMobil (2006)



ParkShuttle (1997)



ParkShuttle Rotterdam



ParkShuttle Rotterdam



Easy to install



ULTra



ULTra



Major R&D Tasks (short term)

� Vehicle :
• Controls
• Navigation

• Collision avoidance
• Platooning

• Infrastructure :
• Management

• HMI’s
• Roadways

• Energy

+ Certification and Diagnostics



DARPA-Hard Challenges

� Avoid a child running accross the path of a 
cybercar at 30 km/h

� Merge two flows of vehicles running at 150 
km/h with throughput of 8,000 veh./h

� Handle an emergency stop as per above
� Handle a street crossing of 2 flows of automated

vehicles at 1,000 veh./h



Future of the Automobile

� Develop new business model based
on mobility services

� Develop new vehicles adapted to the 
business model

� Develop long distance infrastructures
� Develop the vehicles adapted to them
� Develop fun cars and the parks to 

play with them
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