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Varfor automatiserade transporter?

Increase in fuel efficiency
Steering wheels, columns, pedals and gear
slicks can be removed, saving weight and fuel.

Remaval of Driving Stipulations
Older, disabled, and intoxicated
drivers can still have auto access.

Reduced Vehicle Insurance
With fewer crashes, insurance will be heavily reduced

Increase in Productivity
Americans spend nearly 100 hours
sitting in traffic every year.

Y4

Reduction of Car Parking Spaces
Acting like a taxi, users can summon
their car with a smartphone.

udgf”'@u@z;.g

\(

Fewer Traffic Collisions
Humans are to blame for 93% of crashes
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Potential Annual Benefits
(US only)

Google’s

Aspiration

4,95 million fewer accidents

AL ITG G E 30,000 fewer deaths
iV e(e 0], i 2 million fewer injuries
$400 billion saving in cost y

- . N
4.8 billion fewer commuting hours

90% reduction L9 billi ' in fuel savi
.9 billion gallons in fuel savings
WASTED $101 billion saved in lost
COMMUTING productivity and fuel cost N
\

Reduce cost per trip-mile by 80%+
Car utilization from 5-10% to 75%+
Better land use.

90% reduction
in CARS

S

Ref: http://www.carloandu.co.uk/infographics/the-ultimate-car-of-the-future/

Google, US NHTSA, AAA, Texas A&M Transportation Institute, Columbia University Earth Institute and Devil's Advocate Group’s analysis
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Aktiva sakerhetssystem, som
t.ex. Volvos City Safety, har
redan visat sig vara I[dnsamma
ur ett forsakringsperspektiv:

1. Isaksson-Hellman, M. Lindman. "Real-World Performance of City Safety
Based on Swedish Insurance Data," 24th International Technical Conference on
the Enhanced Safety of Vehicles (ESV). No. 15-0121, Gothenburg, Sweden, June
8-11,2015.
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Gartner Hype Cycle for
Emerging Technologies, 2019

Biochips

SAE AUTOMATION LEVELS

Graph Analytics

Full Automation Explainable Al
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o Driver Partial
Automation Assistance Automation
Zero autonomy; Vehicleis controlled  Vehicle has combined

the driver performs
all driving tasks.

automated functions,
like acceleration and

by the driver, but
some driving assist

features may be steering, but the driver
included in the must remain engaged
vehicle design. with the driving task
and monitor the
envirenment at
all times.

|

Personification
Knowledge Graphs
Synthetic Data L
Light Cargo Delivery Drones
Transfer Learning ¢

Flying Autonomous Vehicles
Augmented Intelligence g
1
DigitalOps
Adaptive ML

Next-Generation Memory
3D Sensing Cameras

utonomous Driving Level 4
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—_————— Nanoscale 3D Printing

Decentralized Autonomous
Organization

Expectations

Full
Automation

Conditional
Automation

High
Automation

Generative Adversarial
Networks

Decentralized Web
AR Cloud

O

The vehicle is capable
of performing all
driving functions

under all conditions.

The driver may
have the option to
«<ontrol the vehicle.

Driver is a necessity,
butis not required
to monitor the
environment.
The driver must be
ready to take control
of the vehicle at all
times with notice.

The vehicle is capable
of performing ell
driving functions

under certain
conditions. The driver
may have the option
to control the vehicle.

Immersive Workspaces

Biotech - Cultured
or Artificial Tissue

Automated Vehicles
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Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger E i Disill k P Y
Plateau will be reached: Time
less than 2 years @ 210 5 years 5 t0 10 years obsolete before plateau As of August 2019

gartner.com/SmarterWithGartner

Source: Gartner
@ 2019 Gartner, Inc. and/or its affiliates. All rights reserved.

Gartner.
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Viktiga teknologier for automatiserade fordon

. Sensorer
—  For att detektera och identifiera vagmarken, vagmarkeringar, fordon och andra foremal (inklusive manniskor).
—  For att bestamma fordonets position (i relation till andra objekt samt kartdata)
—  Typiskt Radar, LIDAR/Laserscanner, Kameror, Ultraljud, GNSS, Accelerometrar, Gyron, fordonssensorer, m.m.
. Berakningskraft och algoritmer
—  For att behandla och fusionera data fran de olika sensorerna.
—  For objektidentifiering, klassificering och utvardering
—  Machine Learning
. Tradlés kommunikation och antenner fér uppkopplade automatiserade fordon (CCAM)
—  ETSIC-ITS for V2X (802.11p/G5, LTE, 5G)
—  GNSS mottagare
— Antenner
. Datasidkerhet/Integritet
—  For att skydda data och fordon fran intrang/stéld/”spoofing”/” jamming”
—  Skydda personliga data (Integritet - GDPR)
. Kartor
—  Hogupplosta kvalitetssidkrade kartor
—  Teknologier for att hantera uppdatering av forandringar detekterade av t.ex. fordonens sensorer
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Viktiga teknologier for automatiserade fordon

. Fordonet behdver sensorer for att "se”, ta beslut och agera pé indata pa ett tillforlitligt satt.
. Sensor Data Fusion och Machine Learning behéver information om kvaliteten pa indata.
. Matosakerhet och felpropagering fran sensor till sensor data fusion maste kvantifieras.

. Robust och paélitlig tid for tidsstampling behoévs, dels fér ombord-system, men ocksa nar sensordata
delas mellan fordon och infrastruktur (uppkopplade automatiserade fordon)
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! Traffic Sign Collision Avoidance 1 H
\ Recognition Odometry 0t :
) i Path i
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Surround Adaptive Cruise Control il Plannlng Motion '
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- Control i
= LansvDep_arture . Decision H
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\ ) -4 i Making '

Park Assist - o
Lidar p Ot ; i
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Utmaningar

. En mangd nya sensorer (utdver de som mater internt i fordonet) som mater:
T tind ART
~  Position o rnsors
— Hastighet N

. Hur paverkas sensor data fusion av kvaliteten/méatosakerheten hos sensordata? [- . HoRTz@N 2020

. Hur skall dessa matsystem verifieras och kalibreras? - 7

. Hur skall koordinatsystem definieras?

. Hur tillhandahalla robust och gemensam referens for tid?
. Hur skall vi testa att:
— Deklarar de miljoer de skall fungerai (regn, dimma, sné m.m.)?
—  De arrobusta mot yttre stérningar och paverkan?
—  Ett Machine Learning system ar tillrackligt sdkert?
. Hur kan vi bygga den testmiljo och testverktyg som behovs for att testa/validera/certifiera?

N
m
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http://www.propart-project.eu/

Forskning: Matsystem for valldermg av
positionering

AOREF-masterna bildar "ankarpunkter”

Exempel pa anvandning: Validering av
fordonets ombord-positioneringssystem

Kan vi tillhandahalla sparbara matningar fran
AOREF till fordonets uppmatta position?

RISE Matteknik, Stefan Nord
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https://www.vinnova.se/p/natverks-rtk-positionering-for-automatiserad-korning-npad/

AOREF

Installerat och driftsatt 3 st referens-
stationer i ett samarbete mellan RISE
Matteknik, AstaZero och Lantmateriet.

Figur 12 Punkt 1 markerad

En av stationerna ingar i SWEPQOS ——
realtidstjanst.

Systemet ar tankt att mojliggdra sparbar matning av position
t.ex. vid placering av matutrustning for kalibrering av position

RII
RISE Matteknik, Stefan Nord 2020-05-20 SE



Sparbar tid

dynamisk tid

kinematisk, dynamisk tid / statisk/kinematisk position

[t] [x,y,z,t] [xy,Z]
g5 ¥
// S ﬂ ]
./ GNSS

common inview, PPP
4 timing users

NRTK

positioning

MiFID Il - ESMA

positioning and navigation
[T
()

https://en.wikipedia.org/wiki/Jonas_Patrik_Ljungstr’sC3%Bém#/media/File:Jonas_Patrik_Ljungstr%C3%B6ém.jpg
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https://en.wikipedia.org/wiki/Jonas_Patrik_Ljungstr%C3%B6m#/media/File:Jonas_Patrik_Ljungstr%C3%B6m.jpg
https://www.google.se/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiU0J_yjIPbAhWBFCwKHabBCgUQjRx6BAgBEAU&url=https://pixabay.com/sv/sverige-karta-land-europa-23576/&psig=AOvVaw1UvD3MasYUXERvktNfDvc-&ust=1526315067627529

Exempel dar sparbar tid och position i kan bli
ett krav framtiden:

» Fardskrivare for automatiserade fordon:

— For att avgora vad som gick snett nar automatiserade fordon
Orsa kar Olyckor EDR: Event data recorder

EDR OEMs add own SAE work fo expand open tobe
A ;‘"’" —| elements to closed || data element list towards mandatory
~ H / - sty EDR part AD-data for213
2 g 1
EDR-AD / Discussion on EDR intended
S % g = § ‘{—-El» EDR opti OEMs usoclosed | introductionin 2022 (—  mandatory
enhanced EDR g g § by EU Commission forz L3
g :- \ 1
3 \
e ‘( Asia )»._h China: St; izationof | y no AD data
EDR similar to U included
Example use case: crash investigation I L Om:ﬁfgﬁcm
or anonymized scenario based database as

also DSSA data thinkable —

A0

DSSA + EDR-AD are needed to proof system liability in -

Mandatory product

case of an incident/ accident during autonomous driving

https://www.researchgate.net/publication/333868159 Event Data Recorder EDR for RI

automated_vehicles
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https://www.researchgate.net/publication/333868159_Event_Data_Recorder_EDR_for_automated_vehicles
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