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Presentation Contents

e State of the art of Autonomous Vehicles

* What is missing in Autonomous Vehicles

* Towards Comfortable ride in autonomy

* Experimentation with Personal Mobility Vehicles
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State of the Art in Autonomous Navigation

/‘

* Map Building
Necessary Technical <  Localization
Elements * Path Planning (Global, Local)

_* Autonomous Navigation
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Development and Experimentation in Small
Sized Passenger Vehicles in
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What is Missing in Passenger Vehicles?

 Autonomous navigation in dynamic environments is
feasible

» The navigation is safe: “Obstacle collision free”

A

e Safe & Reliable # Comfortable (sense of ease, relief)

e However,

How comfortable is it ? AT

®
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Safe vs Comfortable
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Comfortable Navigation Locations

e Straight segments:
 Visible Areas (Non Occluded)

Human-Comfortable Navigation for an
Autonomous Robotic Wheelchair
Morales et. al., (IROS 2013)
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Comfortable Navigation Locations

—Lane independent

1 \/ p(y) =

Middle of Corridor

Corridor position

Autonomous Robotic Wheelchair c

Morales et. al., (IROS 2013) Discomfort
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I\/Iodelig Turns and Corners:
3D Environmental Visibility Map

Non-blind corner Blind corner

Visibility Analysis for Autonomous Vehicle
Comfortable Navigation e

=
Morales et. al., (ICRA 2014) %qg
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odelig Turns and Corners:
3D Environmental Visibility Map

Non-blind corner Blind corner

Visibility Analysis for Autonomous Vehicle
Comfortable Navigation _
Morales et. al., (ICRA 2014) Discomfort
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THE PLANNER COMPUTES THE SHORTEST PATH STAYING
AS CLOSE AS POSSIBLE FROM THE INFLATED WALLS

Including Human Factors for THE ROBOT FOLLOWS THE PATH WITH A DEVELOPED

Planning Comfortable Paths CONTROLLER
Morales et. al., (ICRA 2015)
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THE RESULTING PATH STAYS AT 25% OF THE CORRIDOR
WHILE OPENING SPACE IN BLIND CORNERS

Including Human Factors for PATH COMPUTED USING A HUMAN COMFORT MODEL
Planning Comfortable Paths
Morales et. al., (ICRA 2015)
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Autonomous -
Vehicle

Watanabe & Morales et. al., (IROS 2015)
Communicating Robotic Navigational Intentions
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Navigational
Intention cue

: Autonomous -
Vehicle
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Navigational
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Navigational Pedestrians

Intention cue

: Autonomous -
Vehicle

Watanabe & Morales et. al., (IROS 2015)
Communicating Robotic Navigational Intentions
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.IIIIIIIIIIIIIIIIIII: Navigational

Intention Cue Pedestrians

Navigational
Intention cue

: Autonomous -
Vehicle

Watanabe & Morales et. al., (IROS 2015)
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Autonomous Vehicle Facing
Pedestrians

Displayed
Image

Blinking

Handheld Displa
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Wheelchair

In-Group (passenger and wheelchain

Hypothesis: communicating navigational intentionality
not only to the passenger but also to pedestrians
make them all comfortable.

Watanabe et., al., “Communicating Robotic Navigational Intentions”
IROS 2015
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Change of the planned path immediately projected
and navigational intentionality shared.
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They go to the same side
dueitelack of navigationintentionality communication.
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Conclusions

e Self driving vehicles are for humans

 \We have to consider the humans in the control
loop

* We have to keep developing
“Human Centered Autonomous Driving Vehicles”
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