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Outline

 From assistance systems to automated driving systems
 Research activities
 Challenges
e Deployment issues

e The interactlVVe outcomes
* Objectives and automation areas
e Lessons learned

e Automated driving in AdaptiVe
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Automated driving | research activities
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Presenter
Presentation Notes

INU: inertial navigation unit including accelerometer and gyroscope.

Multiple autonomous driving experimental platforms have been built, beginning from the late 1980s (e.g. [9]). Capabilities of such prototype vehicles have greatly increased, from only lane centering to being able to deal with simple driving scenarios, including distance keeping, lane changing and intersection handling.


i-GAME is a research and demonstration project aiming at speeding up real-life implementation and interoperability of wireless communication based automated driving. To do this the project will arrange the second Grand Cooperative Driving Challenge – the GCDC 2016.

DAVI: The Dutch Automated Vehicle Initiative (started 2013)


Automated driving | European projects
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Presentation Notes
Recent projects like HAVEit, SARTRE or interactIVe have shown the potential of automated driving for intelligent transportation, as well as the capabilities of active intervention for accident avoidance. New concepts for cooperative mobility have demonstrated great potentialities for safety and traffic efficiency, as shown within projects like SAFESPOT, CVIS and DRIVE C2X. 

In constrast to projects focusing more on the vehicle platform (like vehicles competing for the Darpa contest), in these European projects the system – user interactions are also studied (IWI strategies, transition modes)

More:
Numerous EU funded projects have taken place in the last decade related to automated or semi-automated driving and cooperative systems.  Some examples include: HAVEit, CityMobil, SARTRE, and the older ones CyberCars, CyberCars2, CyberMove, NICHES+. interactIVe is another project that studied active intervention, while DRIVE-C2X, SAFESPOT, CVIS, COOPERS are projects that dealt with cooperative technologies. These projects have developed and successfully demonstrated prototypes and have gained the interest from policy makers at European level. Cooperative driving is another necessary functionality which increases the sensor range and helps to avoid difficult scenarios (one example being cross traffic and sudden traffic jams). 



Automated driving | challenges

Real-time environment perception
0 reliability of sensing has to be quantified;
O reliability has to be improved for real life conditions
(e.g. adverse weather conditions + complex traffic scenarios);

Automation control strategies
O Up to now focus on longitudinal control; Lateral control systems are
predominantly advisory
0 Complex use cases like overtaking, lane merging and crossroad
entering/exiting need more investigation

Human factors
0 Driver becomes a supervisor of a system instead of a manual controller

of the vehicle
O In partial and high automation, a capable driver is still required to resume
manual control
0 Profound insight is needed into the determinants of the quality of the
interaction of the driver with the automated vehicle
0 Most knowledge in relation to driver
behavior is based on driving simulator studies
and not real traffic conditions;
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Presentation Notes
This is more scientific challenges, next slide refers to legal issues and economic cost.


Automated driving | deployment issues

O legal and regulatory framework O high cost of the sensors required
that implies that the driver must for the full environmental
always be in full control of the perception

vehicle immature testing and evaluation in
unconstrained real conditions

who is “at all times...able to control it””---A
recent amendment has been made this
year by the U.N. Working Party on Road
Traffic Safety which would allow a vehicle
to indeed drive itself, as long as the
system "can be overridden or switched off
by the driver".
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Presentation Notes
Two are the main reasons that have hindered the wide introduction of automated functions in the market: 
the legal and regulatory framework that implies that the driver must always be in full control of the vehicle and
the high cost of the sensors required for the full environmental perception, which makes them unaffordable for the majority of the vehicles.

Legal: Many efforts are taking place worldwide in this direction, with the US being the pioneer in this area making legal the driving of automated vehicles in the states of California, Nevada and Florida (under specific circumstances, especially for test purposes). In Europe, there is currently an effort to adapt the legal framework to the needs of automated driving mainly through work performed in ongoing projects, such as CityMobil2 and VRA, but this process is difficult and time consuming. This adaptation is required because in the majority of the legal frameworks in the various EU Member States it is explicitly stated that the driver must always be in full control of the vehicle. 
…even if higher levels of automation can be technically achievable a driver must still be present and able to take the wheel at any time. Current regulation thus opens up for marketing of products with higher levels of automation but still request to have the driver kept in the loop. 

From a technical perspective, current technology is adequate for automated driving functionalities on segregated lanes and in controlled environments. Some examples include the achievements in the field of Personal Rapid Transit (PRT) and Group Rapid Transit (GRT), which were demonstrated during the CityMobil project. The same is valid also for cooperative systems. However, many challenges exist when implementing automated driving in real traffic situations, which AdaptIVe will try to overcome. The current automated driving technology, sensors, actuators and software, is not yet fully integrated in vehicles, has not been thoroughly tested and in general has not yet reached the necessary industrialization process or the necessary mass production for lower prices. 


® [ Continuous ] [ Collision ] [ Collision ]

driver support avoidance mitigation

InteractlVe 1 )

Current systems: =& ,-r"i
O independent functions for _ _

a dedicated task
) multiple expensive sensors
) mostly inform and warn up to single lane ACC

Interact)ye ta) -

» Active intervention poses “hard” real-time requirements for application data
processing & sensor fusion modules

(J Design of a unified perception framework for multiple safety applications
(] Different sensor types and products attached based on the plug-in
concept
J Advance research on path control algorithms for active collision avoidance
and mitigation
(d Advance research on IWI strategies:
intervention transition modes
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…Development & evaluation of next generation safety systems providing continuous support and utilizing active intervention




interactjve ). | automation areas (1/2)E Pamamwdm(,na,}

* integration of longitudinal and lateral support functions

* in a continuous and coherent way: warning, advice, support, temporary
automatic vehicle control for collision
avoidance
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Presentation Notes
The functions that contain some automation control (usually braking or steering maneuver)
Figure on top depicts the Side Impact Avoidance scenario.
	
Braking or steering maneuvers studied in wide range of scenarios: forward and rear-end collision avoidance and run-off road prevention by braking and steering, stability considerations for heavy vehicles



interactive sy | automation areas (1/2)
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Presentation Notes
The functions that contain some automation control (usually braking or steering maneuver)
Figure on top depicts the Side Impact Avoidance scenario.
	
Braking or steering maneuvers studied in wide range of scenarios: forward and rear-end collision avoidance and run-off road prevention by braking and steering, stability considerations for heavy vehicles



interactive )i | automation aspects (2/2)

e |WI strategies provide
e sequence of interaction

e automation scale
...which allow the integration of

e Tests on System — User shared control
concept in highway, rural and urban

environments with emphasis on haptic
feedback

e Legal aspects study

* vehicle type-approval for interactive
functions according to relevant UN
ECE

e legal framework on EU-level
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Presentation Notes
IWI strategies give several important structuring elements such as a given sequence of interaction, a safety shield and automation scale which allow the integration of the high number of ADAS into a single integrated experience for the driver. 

Code of practice for several apps is needed. The work on legal aspects has collected the current limitations and is a much needed stepping stone for future work. The analysis of the legal aspects is divided into two parts. First, the vehicle type-approval for interactive functions according to relevant UN ECE is analysed. Afterwards the legal framework on EU-level is analysed. 	

UN ECE =United Nations Economic Commission for Europe (ECE)



interactjveds)- | lessons learned (1/2)

e Often drivers start a reflexive reaction by counteracting the intervention to
some extent:

* Active interventions, especially when steering and braking are
combined, requires further investigations with a larger set of subjects
and situations.

* The drivers should be allowed to overrule the functions. Which
strategy is best depends on the function.

* |WI strategies should ensure a smooth transition with regard to the
different levels of human and system control. It appears convenient to
group automation functions into modes of increasing degree of

automation, as well as to the type of support and direction.
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interactive sy | lessons learned (2/2) -

Obtain near real time perfrmance
* Real time OS + object-level fusion (need for new sensors)
e Extensive evaluation of RunOfRoadPrevention
* Need for common groundtruth data such as road edge annotations
* Longitudinal and lateral optimal control models for understanding driver’s
intentions can proliferate from cognitive science based driver models
* A very high reliability is needed for the lane change manoeuvre to ensure
that the adjacent lane is free. Also, more efforts are needed to improve
the estimate of the vehicle position, e.g. by implementing all the available

signals and fully exploiting the GNSS techniques
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J Supervised automated driving deployed into assistance, partial,
conditional and high automation
J advanced parking applications;
J stop&go functionality in high traffic/slow speeds

J Full automation will be studied for special situations:
d return to a minimal risk condition;

] Controlled and graceful degradation from high to partial
automation and from partial automation to driver assistance will
be exploited as a strategy to manage complex scenarios in a
robust and safe way.
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Presenter
Presentation Notes
AdaptIVe vision: Vehicles can dynamically adapt the level of automation according to the current situation, can react more effectively to external threats and are resilient to different types of system and human failure. Performance is enhanced because drivers are supported in demanding or repetitive tasks. 

With respect to SoA, AdaptIVe investigates driving and parking functions with a wider range and an increased level of automation; moreover, the project always considers functionalities which are suited for mixed traffic. 

: HAVEit was focused on level-1 and level-2 automation for mixed traffic, while AdaptIVe extends its sphere of interest to levels 1, 2 and 3.


.

=

Automation concept in AdaptlVe (2/2) -

New features
* suited for mixed traffic
* real world complex environments

e provide adaptive support based on the driving task
demand (bidirectional V2V also included)

* design “take over requests” based on system and
driver state

—> ...design and develop solutions for the automation of
vehicles that will become deployable in a short to medium
time frame in new vehicle models

d _.;F . -~ = “ % . :I.' Vi 7
4 F g -.. B
{ 10"™IT5 EUROPEAMN CONGRESS
L Fielsinki, Finland | 16-19 June 2074

ITS in your Rqr_:k_et __ __

W
W
H\h- -


Presenter
Presentation Notes
AdaptIVe vision: Vehicles can dynamically adapt the level of automation according to the current situation, can react more effectively to external threats and are resilient to different types of system and human failure. Performance is enhanced because drivers are supported in demanding or repetitive tasks. 
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