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1 Introduction

Automation in passenger cars is constantly increasing. Many automated functions have been developed
for enhancing safety and efficiency of driving in the past. In order to continue this trend current roadmaps
of OEMs and suppliensredict automated vehicles on highways by 2020. Fully and highly automated
driving comprising also rural roads and inogy situations will follow within the next decades.
Nevertheless, humans will remain part of the system for a long time due to segaszins. First of all, at
least in the next 10 years automation cannot cope with highly complex traffic situations, e.g. dense urban
traffic.
In this context, the togevel objective of AUTOMATE is to develop, evaluate and demonstrate the
G ¢ Sl Ya |l doBceptds Bihajor enabler of highly automated vehicles. This concept consists of viewing
driver and automation as members of one team that understand and support each other in pursuing
cooperatively the goal of driving safely, efficiently and comfortéfalyn A to B.
The results issued from Automate project will provide results and solutions:

1 Forflexible gradual and smooth distribution of tasks between driver and automation to better
handle critical driving situations.
Tomonitor, understand, assess aadticipate the driver, the vehicle and the traffic situation.
Toallow the TeamMate Car to plan and execute driving maneuvers in a human-ékpexay.
Toassesand guarantee safety of all manual and automatically generated maneuvers at any time.
Tooptimizehumanmachine interaction.

= =4 —a -

These solutionwvill lead to many individual and collective results that should be further exploited by the
partners to improve existing products or develop new products.
This deliverable iBnal versionof project exploitation plan. It will address the following topics

1 The Mainprojectresults and innovation potentialsee sectior?). This section provideke final
list and description of the partners results achieved during the project.

1 The Market observation (sesection3), this section gives an overview of the AUTOMATE
potential market considering automation road map, technological road maps, new comers,
policies and Market share.

1 The identification of potential customers (see sectinpresents the potentidinal customers,
the vision of industrial partners (EOMS, Tierl, Tier2) but also from the VIEBDEQ®ation
ecosystem

1 The IPR management (see sectiiPresents a summary of praieP rules and an overview of
the IP status

1 The eyploitation strategy (sesection §, introduces theglobal consortium exploitation strategy
and individual exploitation strategy

1 The business Plan (see sectfmivesa finaloverview about the Automate project business
planfollowing the CANVAS methodology
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2 Main project results and innovation potentials

According to the BATAMATE description provided into the DOW,UAGMATEIs structured around six
enablers, each of these enablers providing opportunities for innovations which are then focusing on:
9 Driver & Situation Monitorig, Understanding, Assessment & Anticipatilefining assessment as
probabilistic recognition of the current state, and anticipation as prediction of the possible future
states of driver, vehicle and situation (enablers 1,2,3)

Adaptive & Safe Driving Stegfies, considering the developments afgorithms for maneuver

planning, execution & learning (Enabler 4) and the online risk assessment (Enabler 5).

team

Ad LISNOSAQSR

mate (Enabler 6).

I a

The development of techniques for drivautomation interaction and cooperation to ensure that
the automat 2 Yy

iKS RNAOGSNDRa (NI yal

Tablel provides an overview of those results and innovation potentiddge their detailed description
is writtenin the next sections.

Proj. No: 690705

No. Selfdescriptive title of the result Category Partner(s) owning the result(s)
A, Bor C* (referring in particular to specific
patents, copyrights, etc& involved in
their further use
ELXl Driver state monitoring includindrowsiness A Continental Automotive
and visualattention CREF for applicative use
E1l.2 V2X communication including2xbased bird A BIT
eye view (Virtual HMI) and ITS infrastructy
configuration
E2.1 Driver intention recognition A OFF
E2.3 Semantic Sitation Enrichment (SSE) A DLR
E2.4 Drive Task Modelling (DriveGOMS) A DLR
E3.1 Situation and vehicle model A OFFDLR
30/08/2019 Named Distibution Only Page8 of 102
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E3.2 Road Boundary based Safety Corridor (RBS A DLR
E4.1 Planning and execution of safe maneuver A ULM-VED
E4.2 Learning of irgntion from the driver A OFFHMT
ES5.1 Online risk assessment A OFF
HMT
E6.1 Interaction modality A ULM
E6.2 TeamMate Multimodal HMI A REL

(Combines previous E6.2, E6.3, E6.4 and E

E6.6 Augmented Reality A HMT
E6.7 HUD A REL
Other { A Ydzf unct®idibes infrovement ULM
Other {AYdzZ | §2NDa Fdzy OG A 2y A REL

Tablel: Project result overview

* A: results usable outside the consortium / B: results usable within the consortium / C: non usable result

30/08/2019 Named Distibution Only Paged of 102
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2.1 Descriptionof the resultd 5 NJ&A @ Snvhitériags G S

This chapter pvidesan overview of the resudtwhich gives the reader an immediate impression ofithe
nature, their relevance and potentialbenefits. Moreover, it lbiefly describe the current
status/applications of the resut

No. Seltdescriptive title of the result
E1l1l Driver statemonitoring includingdrowsinessyisual intention and cognitive distraction
WP

CONTACT PERSON FOR THIS RESULT

Name

Giralt Alain

Position

Senior Technicdxpert

Organisation

Continental Automotive France SAS

Address

1 avenue Paul Ourliac

Telephone

+33 56119 8237

Fax

Email

alain.giralt@continentatorporation.com

URL

URL

Specific  Resul

SUMMARY

¢ KS RNX @WthdlavelgpédibyiGhntingal is a vision based system which processes the video flo
G§KS RNAGSNRAa FI OS LINRPGARSR o6& 2yS O YSNI & CNZ

(eyelid, eye corners, mouth, etc.). The dynamics of these features are thenethédydetermineonline the

F2ff26Ay3 RNAGSNDa aidliS Y2RSftay

1. Drowsiness
2. Visual Inattention/Distraction

CURRENT STAGE OF DEVELOPMENT

30/08/2019
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Scientific and/or Technical knowledge (Basic research) X
Guidelines, methodologies, technical drawings X
Software ode X

Database, Data Source
Experimental development stage (laboratory prototype)

Prototype/demonstrator available for testing X
Results of demonstration trials available X
Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CO:=Confidential

Preliminary description Deliverable 2.2 (6{0)

Detailed description Deliverable 2.6 PU

2.2 Description2

T ( K Sv2X&@mrhidation incluidg V2Xbased birdeye view (Virtual
laLO FyR L¢

{ AYFNF Aa0GNHzOGdzNE O2y FAIdzNI GA2YE

No. Selfdescriptive title of the result

E1l.2 V2X communication including2xbased birdeye view (Virtual HMI) and ITS infrastructure
configuration

WP 2

CONTACT PERSBEOR THIS RESULT

Name Adam Knapp

Position Software engineer

Organisation BroadBit Hungary

30/08/2019 Named Distibution Only Pagellof 102
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Address Urémi utca 40, Budapest, 1023

Telephone +36 20 225 3054
Fax

E-mail adam.knapp@broadbit.net

URL

Specific Resul
URL

SUMMARY
The application deveped by BroadBit is based on V2X communication and the information sharing mecl
of that. Information from both the vehicles and infrastructure elements are received, processed and pre
directly to the driver through an HMI as a 3D, béyk view.The birdeye view presents some releva
information about the ego vehicle (speed, heading, accelerationcgeodinates etc.), the environment of th
ego vehicle and the relative distances of other communicating traffic participants. Important naificat
warning messages are also shown (e.g. road works ahead), if any is received.

¢KS lalL FLILXAOFGAZ2Y gAff y20 06S RANBOGEE& LI NI
(e.g. tablet) and will be connected remotely to the V2Xnownication component on a wireless interfa
(e.g. WiFi) through a gateway application.

The application is in prototype phase, basic functions are available for testing.

CURRENT STAGE OF DEVELOPMENT
Please tick one category only

Scientific and/ofTechnical knowledge (Basic research)
Guidelines, methodologies, technical drawings
Software code

Database, Data Source

Experimental development stage (laboratory prototype)
Prototype/demonstrator available for testing X
Results of demonstratiotrials available
Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CG=Confidential
Preliminary description Deliverable 2.2, Delerable 2.3, Deliverable 2.4 PU
Detailed description Deliverable 2.6 PU
30/08/2019 Named Distibution Only Pagel2of 102
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2.3 Description2 ¥ (i K SDrikBidteisiofis re@ognitior

No. Seltdescriptive title of the result
E2.1 "Driver intention recognition
WP 2

CONTACT PERSON FOR THIS RESUL

Name Andreas Ludtke

Position Senior Principle Scientist & Group Manager, HCD , OFFIS

Organisation OFFIS e.V.

Address Escherweg 2

Telephone
Fax

Email Andreas.Luedtke@offis.de

URL

Specific Resul
URL

SUMMARY
This module provides the TeamMagehicle with information about the probable overtaking resp. lane ché
intentions of a human driver in the current traffic situation. If the driver is in control, the module can be
to adapt the TeamMate HMI with contegependent information, andrigger warnings resp. interventions.
the TeamMate vehicle is in control, the module can be used to enable the TeamMate vehicle to comy
the usual behavior of the driver and communicate when such compliance cannot be achieved.

The module is reded as a Dynamic Bayesian Network that models the statistical relations between po
maneuver intentions and the traffic situation. During runtime, the module performs probabilistic inferen
calculate the probability distributions over differentaneuver intentions given observed information abq
0KS OdNNByUd OGN FFAO aAiddz 6A2y LINPOARSR o0& GKS
as a C++ dynamic linked library, currently interfaceable with the OFF and ULM driving simulatal road
scenarios (the Peter scenario), to be migrated to other driving simulators and scenarios.

30/08/2019 Named Distibution Only Pagel3of 102
Proj. No: 690705




AutoMate Automation as accepted and trusted TeamMate to enhance

traffic safety and efficiency

CURRENT STAGE OF DEVELOPMENT
Please tick one category only

Scientific and/or Technical knowledge (Basic research)

Guidelines, methodologiesethnical drawings

Software code

Database, Data Source

Experimental development stage (laboratory prototype)

Prototype/demonstrator available for testing

Results of demonstration trials available

Other (please specify.):

DOCUMENTATION ANRHORMATION ON THE RESULT

Documentation type

Details (Title, ref. number, general description| Status:  PU=Public

language)

CG=Confidential

Preliminary description

Deliverable 2.2, Deliverable 2.3, Deliverable 4 PU

Description of Validation study

Deliverable 2.6

PU

2.4 Descriptionof the resultéSemantic{ A G dzt A2y 9y NRAROKYSyé

No. Selfdescriptive title of the result
E2.3 Semantic Situation Enrichment (SSE)
WP

CONTACT PERSON FOR THIS RESULT

Name

Gurucharan Srinivas

Position

Senior Technical Eeg

Organisation

DLR

Address Lilienthalplatz 7, 38106 Braunschweig, Germany
Telephone +49 531 295 3164
30/08/2019 Named Distibution Only Pagel4of 102
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Fax

Email gurucharan.srinivas@dir.de

URL

Specific Resul
URL

SUMMARY

The semantic situation enrichment module extends scene objects prbvigethe perception layer with
semantic information. This semantic information describes interaction between scene objects. Furthg
vehicles allowed manoeuvers are inferred. In this project we use ontology with logical rules and a reas
address his task. The ontology contains the taxonomy and relation of relevant scenes objects as ped
road, vehicle, traffic light and signal. The logical rules describe basic traffic rules in urban scenes. We in
the INIOWLBridgmodule to access thentology and the reasoner in a C++ function, since the available
APl and reasoner are only java implementation. TN@OWLBridgé¢herefore build a bridge between th
available java OWL API and reasoner and our C++ module.

CURRENT STAGE OF DEVELOPMENT

4

Scientific and/or Technical knowledge (Basic research)

Guidelines, methodologies, technical drawings

Software code

Database, Data Source

Experimental development stage (laboratory prototype)

Prototype/demonstrator available for testing

Results of demonstration trials available

Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CG=Confidential
Preliminary description Deliverable 2.4 PU
2.5 Descriptionof the resultéd NA @S ¢ 41 a2RStftAy3é
30/08/2019 Named Distibution Only Pagel5of 102
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No. Selfdescriptive title of the result
E2.4 Drive Task Modelling (DriveGOMS)
WP 2

CONTACT PERSON FOR THIS RESULT

Name David Kathner

Position Senior Technical Expert

Organisation DLR

Address Lilienthalplatz 7, 38106 Braunschweig, Germany

Telephone +49 531 295 3438
Fax

Email david.kaethner@dir.de

URL

Specific Resul
URL

SUMMARY

DriveGOMSs an empirical based formal description method of drilsehavior It canbe used toanalyze
empirical driverbehavior to model interactions between drivers and automation or assistance systems
driver performance.

CURRENT STAGE OF DEVELOPMENT

Scientific and/or Technical knowledge (Basic research)
Guidelines, metbdologies, technical drawings X
Software code

Database, Data Source

Experimental development stage (laboratory prototype)
Prototype/demonstrator available for testing

Results of demonstration trials available

Other (please specify.):

30/08/2019 Named Distibution Only Pagel6 of 102
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DOCUMERNATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CCG=Confidential

Preliminary description Deliverable 2.4 PU

Description of Validation study Deliverable 2.6 PU

2.6 Descriptionof the resultdSituation and vehiclenodelé

No. Selfdescriptive title of the result
E31 Situation and vehicle model
WP 2

CONTACT PERSON FOR THIS RESULT

Name Andreas Ludtke

Position Senior Principle Scientist & Group Manager, HCD SOFFI

Organisation OFFIS e.V.

Address Escherweg 2

Telephone
Fax

Email Andreas.Luedtke@offis.de

URL

Specific Resul
URL

SUMMARY

30/08/2019 Named Distibution Only Pagel7of 102
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This module is used to predict the near future (e.g. the next ten seconds) temporal and spatial evolutio
traffic situation. Given the observed information about the current traffic situation provided by the Tean
GSKAOf SQa aSyaz2NJ LXFGF2NY YR | YIFLI 2F GKS NP
(i.e., vehicle) models and driver models t@lpabilistically predict the nonlinear evolution of the state of ez
traffic participant in the vicinity of the TeamMate vehicle.

The prediction of the temporal and spatial evolution of the traffic situation is a prerequisite for onlin
assessmentrad is currently investigated for its potential to improve the driver intention recognition.
module is implemented as a C++ dynamic linked library, currently interfaceable with the OFF and ULM
simulator in rural road scenarios (the Peter scemgtio be integrated in the ULM real vehicle demonstrato
future iterations.

CURRENT STAGE OF DEVELOPMENT
4

Scientific and/or Technical knowledge (Basic research)
Guidelines, methodologies, technical drawings
Software code

Database, Data Sowac

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testing
Results of demonstration trials available
Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description Status:  PU=Public
language) CG=Confidential
Preliminary description Deliverable 3.3, 3.5 PU

2.7 Descriptionoftheresultw2 I R . 2dzy RF NB o0l aSR { I FSd& / 2NNA

No. Seltdescriptive title of the result
E3.2 RoadBoundary based Safety Corridor (RBSC)
WP 3

CONTACT PERSON FOR THIS RESULT

30/08/2019 Named Distibution Only Pagel8of 102
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Name Gurucharan Srinivas

Position Senior Technical expert

Organisation DLR

Address Lilienthalplatz 7, 38106 Braunschweig, Germany
Telephone +49 531 295851

Fax

E-mail gurucharan.srinivas@dlr.de

URL

Specific Resul
URL

SUMMARY

probability thresholgl andp 1

This module estimates the egehicle safety corridor based on road and lane markihg.system first extras
map data from a map file in OpenDrive format. In the second step thealtde poses matched into the mag
to get the egevehicle lane. Depending on the lane marking type, road boundaries polggasempled from
the egavehicle laneThe egoevehicle pose uncertainfg usedas the uncertainty of the egane center. Aftel
that we sampls 2 lanes by shifting the egane center with quantiled andd
. At the end we generated the Safety Corridor from road boundarig
sampling respectivelhe closest left and right lane markings from the 2 lanes sampled above.

of the given collisiof

CURRENT STAGE OF DEVELOPMENT

Scientific and/or Technical knowledge (Basic research) X
Guidelines, methodologies, technical drawings

Software code X
Database, Data Source

Experimental development stage (laboratory prototype) X

Prototype/demonstrator available for testing

Results of demonstration trials available

Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type

Details (Title, ref. number, general description
language)

Status: PU=Public
CG=Confidential

30/08/2019

Named Distibution Only

Proj. No: 690705

Pagel9of 102




AutoMate Automation as accepted and trusted TeamMate to enhance
traffic safety and efficiency

Preliminary description Deliverable 3.5

€‘\

PU

Validation

Deliverable 3.7

PU

2.8 Descriptionof the resultWPfanning and execution of safe maneuer

No. Seltdescriptive title of the result
E4.1 | Planning and execution of safe maneuver
WP 3
CONTACT PERSON FOR THIS RESULT

Name Maximilian J. Graf

Position Research assistant M.Sc

Organisation Ulm University

Address Albert-EinsteinrAllee 41 89081 Ulm, Germany

Telephone +49 (0)731/50 26309

Fax +49 (0)731/50 26301

E-mail maximilian.graf@unulm.de

URL https://www.uni-ulm.de

Specific  Resul https://www.uni-ulm.de/in/fmrm/institut/mitarbeiter/wissenschaftliche

URL mitarbeiter/grafmaximilianm-sc/

SUMMARY

This modulecalculatestrajectories to guide a vehicle safe and comfortable through the environment. The
is written in C++ntegratedin the Ulm vehicle and used for evaluation studies.

CURRENT STAGE OF DEVELOPMENT

| Scientific and/or Technical knowleddgsiic research)

30/08/2019

Named Distibution Only
Proj. No: 690705
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Guidelines, methodologies, technical drawings X
Software code X
Database, Data Source

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testing X
Results of demonstration trials available

Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CG=Confidential
Preliminary description Deliverable 3.3, 3.5 PU
2.9 Descripton2 ¥ (i K SLe&t#rg drini@ntiéh @lom the drivet
No. Selfdescriptive title of the result
E4.2 | Learning of Intentions from the Driver
WP 3
CONTACT PERSON FOR THIS RESULT
Name Mark Eilers
Position Principal Scientist
Organisation Humatecs GmbH
Address Marie-Curie Str. 1
Telephone +49 441 36 116 500
Fax
Email eilers@humatects.de
URL
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Specific Resul
URL

SUMMARY

The Machine Learning Algorithm is able to learn preferences of drivers for various driving manoeuvres
overtaking manoeuvres (e.g. gap sizéenhances driver intention recognition by adaptive capabilities.

CURRENT STAGE OF DEVELOPMENT

Scientific and/or Technical knowledge (Basic research)
Guidelines, methodologies, technical drawings
Software code

Database, Data Source

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testing
Results of demonstration trials available
Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documertation type Details (Title, ref. number, general description| Status:  PU=Public
language) CG=Confidential

Preliminary description Deliverable 3.3, 3.5 PU

Validation Deliverable 3.7, 6.3 PU

2.10 Description2 ¥ {1 K SOnhds RiskziAssessment

No. Selfdescriptive title of the result
E5.1 " Online Risk Assessmént
WP 3

CONTACT PERSON FOR THIS RESULT
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Name Andreas Ludtke

Position Senior Principle Scientist & Group Manager, HCD , OFFIS

Organisation OFFIS e.V.

Address Escherweg 2

Telephone
Fax

Email Andreas.Luedtke@offis.de

URL

Specific Resul
URL

SUMMARY
This module transforms the prediction of the temporal and spatial evolution of the traffic situation into 9
corridors that specify regions in which the TeamMate vehicle can trattebwt risk of collisions. These safe
corridors can be used by the TeamMate vehicle to plan safe and feasible trajectories and/or assess tf
of potential trajectories in respect to potential collisions with other traffic participants.

The moduleis implemented as a C++ dynamic linked library, currently interfaceable with the OFF an
driving simulator in rural road scenarios (the Peter scenario), to be integrated in the ULM real
demonstrator in future iterations.

CURRENT STAGE OF DEPRIENT

Scientific and/or Technical knowledge (Basic research)
Guidelines, methodologies, technical drawings
Software code

Database, Data Source

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testin
Results of demonstration trials available
Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT
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Documentation type

Details (Title, ref. number, general description

Status: PU=Public

language) CCG=Confidential
Preliminary desdption Deliverable 5.3, Deliverable 5.5 PU
Validation Deliverable 3.7 PU

2.11 Descriptionoftheresultd L y G SNI QG A 2y

azRIfAlGeE

CONTACT PERSON FOR THIS RESULT

No. Selfdescriptive title of the result
E6.1 Interaction Modality
WP 4

Name Jurgen Pichen
Position Research associate
Organisation Ulm University
Address Albert-EinsteinrAllee 41 89081 Ulm, Germany
Telephone +49 (0)731/50 26502
Fax +49 (0)731/5B1749
E-mail Juergen.pichen@unilm.de
URL https://www.uni-ulm.de
Specific  Resul https://www.uni-ulm.de/in/psy-hf/team/juergen-pichen/
URL
SUMMARY

This module provides guidelines to design the interaction modality for highly automated vehicles. Bq
the empirical results of the different interaction modalities in the driving simulatar existing literature
ten guidelines which define the modality, needed feedback and restriction have been derived. The
recommended to be taken into account while designing the interaction with highly automated vel
These guidelines can be usedtside the project. Currently, they are in the publication process

conference and therefore will be publicly available soon.

30/08/2019

Named Distibution Only
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CURRENT STAGE OF DEVELOPMENT

Scientific and/or Technical knowledge (Basic research) X
Guidelines, methodologies, tenltal drawings X
Software code

Database, Data Source

Experimental development stage (laboratory prototype) X

Prototype/demonstrator available for testing

Results of demonstration trials available

Other (please specify.):

DOCUMENTATION ANCADRMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CO:=Confidential
Preliminary description Deliverable 6.2 PU
Validation Deliverable 3.7 PU
2.12 Descriptionoftheresultd ¢ S| Yal @iSYa®| 2t | al ¢
No. Selfdescriptive title of the result
E6.2 TeamMate Multimodal HMI
WP 4
CONTACT PERSON FOR THIS RESULT
Name Elisa Landini
Position Project Manager
Organisation RE:Lab s.r.l.
Address Via Augusto Tamburini 5, Reggmilia, Italy
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Telephone +39 (0) 522 1409350
Fax

Email Elisa.landini@réab.it

URL

Specific Resul
URL

SUMMARY
The HMI concept designed and developed in AutoMate allows to both team members (i.e. driv
automation) to complement each other during the cemgdion. In fact, in addition to the traditional warnin
based HMI used by the automation to support the driver (e.g. by providing warnings when then d
distracted to bring him/her back into the loop), the innovative HMI concept of AutoMate appleggotiation
based paradigm of interaction that allows the automation to ask for support to the driver if needed (i.e
it is about to reach its limits). By applying this novel concept, AutoMate prevents the-cdtiest situation
61y26y HEOSHRONWAIZEYWI AY 6KAOK (GKS | dziz2zYl GA2y dzy SE
it is not able to deal with the complexity of the real world.
The overall HMI strategy has been developed by considering different components that have spexifiq
implement the cooperative HMI concept, in both direction of support (from the driver to the automatig
from the automation to the driver):
- Instrument Clusterto adapt the information according to the driving maede manual mode the cluste
ismainly used to support the driving, while in automation mode, the cluster will be used to highlig
approaching to critical situation the automation may not be able to deal efficiently (e.g. roundab
- Audio HMI1 to allow the automation to ask foupport in a humardike style that does not distract th
driver from the main driving task.
- Central Display (or external tabletp provide safetycritical information on a secondary display t
driver is using in automation mode (when he is not expeaeddnitor thelnstrument Clustgr
- HUD to deliver situatiorrelated information without distracting the driver from the main driving t:
(the HUD is used as an alternative to the Augmented Reality developed by HMT).

CURRENT STAGE OF DEVELOPMENT

Sciantific and/or Technical knowledge (Basic research) X
Guidelines, methodologies, technical drawings X
Software code X
Database, Data Source

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testing X
Resultsof demonstration trials available

Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT
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Documentation type

Details (Title, ref. number, general description

Status: PU=Public

language) CCG=Confidential
Description of 1 version Delverable 4.2 PU
Description of 2 version Deliverable 4.4 PU
Description of 2 version Deliverable 4.6 PU

2.13 Description2 ¥

0 K SAutiieatet-Reéaliti

No. Selfdescriptive title of the result
E6.6 "l dZAYSYGSR wSFftAdGe 1 alLé
WP 6
CONTACPERSON FOR THIS RESULT
Name Mark Eilers
Position Principle Scientist HMT
Organisation Humatects GmbH
Address Marie-Curie Str. 1
Telephone +49 441 36 116 500
Fax
Email eilers@humatects.de
URL
Specific Resul
URL
SUMMARY
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To follow the TeamMa& approach, it is necessary to provide a shared understanding of the current sity
between the driver and the automation. Though current HUD only display information, next generatio
will make use of Augmented Reality to project information inhsaavay that it looks like it is part of the re
environment. The main objective of the Augmented Reality HMI is to improve the cooperation betwe
automation and the driver. This means that the Augmented Reality HMI should provide a better sit
understanding so that the driver understands the behavior of the automation. The information of the HM
the driver to understand the current situation and why the automation acts in a certain manner.

HMT uses the Augmented Reality HMI in differeonitexts, to extend the perception of a driver and to incre
the confidence in the actions of autonomous vehicles. At this moment, the Augmented Reality HMI wor
in autonomous mode and supports the driver. In the next cycle, the scope of the AtepnReality HMIs

extendedby theintegration withthe HeadUp Displayandintegration irto manual mode.

CURRENT STAGE OF DEVELOPMENT

Scientific and/or Technical knowledge (Basic research)
Guidelines, methodologies, technical drawings
Software cale

Database, Data Source

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testing
Results of demonstration trials available
Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description Status:  PU=Public
language) CG=Confidential
Preliminary description Deliverable 5.3, Deliverable 5.5 PU

2.14 Descriptionof the resultéSimulators functionalities improvemeré-ULM

No. Selfdescriptive title of the result

Simulators functionalities improvement

WP 5
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CONTACT PERSON FOR THIS RESULT

Name Jurgen Pichen

Position Research associate

Organisation Ulm University

Address AlbertEinsteinrAllee 41 89081 Ulm, Germany
Telephone +49 (0)731/50 26502
Fax +49 (0)731/581749
E-mail Juergen.pichen@unilm.de
URL https://www.uni-ulm.de
Specific  Resul https://www.uni-ulm.de/in/psy-hf/team/juergen-pichen/
URL
SUMMARY

During the AUTOMATE project, both the ULM drivinguitor and also the Ulm vehicle have been extend
with specific functions.

In the ULM simulator, SILAB driving simulation engine has been extended with automated driving featy
augmented reality features. A basic HMI has been implemented to #lewansition from automated driving
to manual driving. In addition, the steering wheel interaction modality with a force feedback has
integrated in the driving simulator to support the cooperation between drivers and highly automated ve
Forthe integration of and the communication between all enablers the simulator was upgraded with har
GKFG Ffft2ga (02 NdHzy GKS aAaydzZ FGA2y gAGK it FSI
an additional interface to control the TeeMate functionalities during an experiment. The TeamMate enal
have been implemented in the simulator and could be used in collaborative research between the cong
partners.

In the Ulm vehicle, trajectory planning has been implemented to guideehéle safe and human like throug
on road traffic. The planner uses a driver model to make sure the corresponding motions are social co
Furthermore, the planner is capable of performing lane changes by using a decision layer based on t
driver model as used for planning.

The achieved research results can be used by industrial partners transferring the knowledge to inn
products worldwide. Besides, the close cooperation with the industrial partners in AUTOMATE has
helped theexchange of research interests and strengthened the networking, which provides the possik
project acquisition and collaboration in the future.

CURRENT STAGE OF DEVELOPMENT
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Scientific and/or Technical knowledge (Basic research)

X

Guidelinesmethodologies, technical drawings

Software code

Database, Data Source

Experimental development stage (laboratory prototype)

Prototype/demonstrator available for testing

Results of demonstration trials available

X | X X[ X] X

Other (please specify.):

DOCUMENTATION AND INFORMATION ON THE RESULT

Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CO:=Confidential
Preliminary description Deliverable 5.3 PU
2.15 Descriptionof the resultéSimulators furctionalities improvement - REL
No. Selfdescriptive title of the result
Simulators functionalities improvemenREL
WP
CONTACT PERSON FOR THIS RESULT
Name Elisa Landini
Position Project Manager
Organisation RE:Lab s.r.l.
Address Via Augustdramburini 5, Reggiatilia, Italy
Telephone +39 (0) 522 1409350
Fax
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Email Elisa.landini@rdab.it

URL

Specific Resul
URL

SUMMARY
During the AUTOMATE project, REL simulator has been upgraded to SCANeR 1.7 version in order tc
custonizable automated driving functionalities and new interaction elements, such as a-famdback
steering wheel.

Moreover, during the project the simulator has been updated with some of the modules develop
AutoMate, such as the Driver Monitoring Syrst (DMS) for drowsiness and distraction detectfomeveloped
by Continental, the Driver Intention Recognitigrdeveloped by Humatects, and the TeamMate multimo
HMI ¢ developed by REL, including a haptic seat cover able to use the data collecteddiiehenodules
0KNRdZAK GKS aAyYdzZ I G62NRa ySGg2N] o0Sd3ad (2 GAO0]
guidelines on interaction modality have been integrated in order to allow a safe and comfortable transi
control between the agets in highly automated driving.

Ly GKS LINP2SO0Qa FTNIYS@g2Nl=Z | a2F06l NB Y2RdzZ 9
software) in the driving simulator, has been developed. The results achieved in the project can be use
in conjwnction with industrial partners, to facilitate the integration and testing of different modules
interaction system at driving simulator, in iterative R&D studies. The results of this project will foster th
of RE:Lab as key partner in research amtbvation activities, thanks to the experience gained in dri
simulator studies conducted in relation to highly automated driving features.

CURRENT STAGE OF DEVELOPMENT

Scientific and/or Technical knowledge (Basic research)

Guidelines, methodlogies, technical drawings

Software code X
Database, Data Source

Experimental development stage (laboratory prototype) X
Prototype/demonstrator available for testing X
Results of demonstration trials available X
Other (please specify.):

DOCUNENTATION AND INFORMATION ON THE RESULT
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Documentation type Details (Title, ref. number, general description| Status:  PU=Public
language) CCG=Confidential
Description of the Baseline D5.2 PU
implementation
Description of the TeamMate D5.3 PU
implementation
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3 Market Observation

AuTAMATEaddresses the market of safety enhancing vehicle automation systems. The TeamMate Car
GSOKy2ft23e gAff aAIYAFAOLyGfte AYONBIaS RNAGSNRAQ |
will boost the willingness tbuy such systems accelerating the market development for such technalogies

Many factors can influence the Driver assistance and vehicle automation market, considering that it is very
dynamic andapidly changingnarket. National and EU policies are striyrigpcusing on the improvement

of road safety and efficiency. New regulations provided by National government and EU are of course one

of the major factors for the deployment of more and more sophisticated assistance function. (e.g. From 1
November 2015, lanew trucks and buses must also be equipped with advanced emergency braking
systems as well as lane departure warning systems).

The European evaluation program for Automotive (EURONCAP) and its star rating system is also strongly
pushing forward the aamanufacturers to integrate ADAS technologies into the new automobiles as far as

they want, mainly for marketing and differentiation issues, to achieve the highest rating.

Moreover new actors are now involved in that market. This new players are pulliwgril innovations

YR AYGNRRdAzZOGAZ2Y 2F Y2NB YR Y2NB Ldzi2YF SR @GSKAO
Last and not leasthe ADAS and autonomous vehicle market is supported by technological breakthrough

and driven by very ambitious road maps provided bthicar manufacturers and suppliers.

3.1 Automation road maps

There is no doubt that Autonomous driving is a strategic objective for automobile contributors. Some
journalist may talk about a market of more than 500 billion of euros in 2035. Others talk abatitre

with only Automated Driving. Asedrik Christensen, director of the University of California 3aénS 32 Q&
Contextual Robotics Institutesho hasprophesiedf 2 NJ 1 KS y SEG 3ISy SNisthatkdsY daeé
born today will never get to driva car¢ His forecast, which he shared in DecemB@16 in aninterview

with The San Diego Uniefribune is rooted in signs that the auto industry i€ireg toward a driverless
FdzidzNBE® G! dziz2zy2Y2dzas RNAGSNI Sdaa OFNARA FNB mnx mp
Daimler, GM, Ford are saying that within five years they will have autonomous, driverless cars on the

NR I Rdé

Meanwhile, analysts exgetations are often less enthusiastic with, for example, a production of @hly

million autonomous vehicle® reach the roads by 2035.

Autonomous Car Sales Will SurgeBy2035

The cars will represent 25 percent of the global market

M Partially autonomous cars [l Fully autonomous cars

2015 2020 2025 2030 2035

Source: The Boston Consulting Group
Note: 2015 data Bloomberg B

Figurel: The Boston Consulting Group
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European
Commission

It is, therefore, a race between manufacturers and equipment manufacturers that spans over a period of

Y2NB GKIFYy HA03B)SINB 6F Hnnp
TheSociety of Automotive EnginegfSAE) was giving the ngxtad map (linkjn 2013.

Partially Automated Driving — Level 3

DISTONIC Plus with Steering Assist ($2,800)
(adaptive cruise control + Lane Keeping) INTELLIGENT DRIVE SiRerEES
Mesesenma e s ioN ) (autonomous driving) Cadillac
Mercedes-Benz 50%
City Safety ($1,695) Steer-By-Wire Piloted Drive IS
Collision Avoidance (<19 MPH) Infinity Q50 Audi eslalvioto
Autonomous

Volvo XC60
Google

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

. ey s—e—— === ———\
Lane Departure Warning & Forward | Crash Imminent Braking

Collision Warning in US-NCAP in US-NCAP
= 2?
1Sept 2011 1Sept 2012 Rearview Video Systems in US-NCAP Connected Vehicles
(manufacturers) (alterers)

FMVSS 136
Electronic Stability Control Systems
(GVWR > 26,000 Ibs.)

Co P,
N O FMVSS 126 49 CFR Part 563

Electronic Stability Control Systems Event Data Recorder
(GVWR < 10,000 Ibs.) (GVWR < 8,500 Ibs.)

\ DERg
S Ry,
&
s nowt™

&
Stares of

Highly Automated Driving — Level 3 Fully Automated Driving (Highway) — Level 4

Fully Automated Driving (Urban) — Level 4

INTELLIGENT DRIVE
(autonomous driving)
Mercedes-Benz

Autonomous Driving
Nissan

2028 2029

2027

2026

2025

2022 2023 2024

2021

2020

Figure2: RoadMap given by the SAE

Nowadays, some high level automation is already being tested in some areas in Europe in low speed and/or
in dedicated infrasucture for automation.The roadmap of automated driving system, given by ERTRAC
(European Road Transport Research Advisory Council) in 2017, shows a progressiwsestagease of

automation level during the upcoming decade.
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Commission

Level 5:
Full Automation

Full Automation

Level 4:

High Automation Auto Pilot

Level 3:
Conditional
Automation
Level 2: s .
Partial Automation Driving Assistance
g Advanced Driver
Level 1: :
Difves Asdstance Assistance Systems
(ADAS)
Level 0: Warning or Support
No Driving b ti fot
Automation, support Y aCtiVE SalCLY
beyond human systems

capability to act

Figure3: The vehicle automation development paths

According to the report of ERTRAC, the high level automated driving cars (Level 3) has been established
since 2018, with features like Highway Chauffer and Traffic Jam Chatifdr need the driveready to

take over the driving task when there is a request from the system.

The level 4 and level 5 of automation driving cars in urban road and highway, which do not need the driver
to take over during the driving task, will come later, after 2020 and2@3pectively.

30/08/2019 Named Distibution Only Page350f 102
Proj. No: 690705




AutoMate Automation as accepted and trusted TeamMate to enhance
traffic safety and efficiency

European
Commission

Automation Level Established 2018 2020 2022 2024 2026 2028 2030 —
Level 5: Fully Automated
Full Automation Passenger Cars

Urban and Sub-Urban Pilot
Level 4

High Automation Highway Autopilot including
Highway Convoy
Level 3: Highway Chauffeur
Conditional
Automation Traffic Jam Chauffeur
Level 2: Traffic Jam Assist
Partial Automation Parking Assist
Adaptive Cruise Contraol
Stop &G
Level 1; op °

Lane Keeping Assist
Lane Change Assist
Parking assist

Driver Assistance

Level O; Lane Departure Warning
No Driving Blind-spot Warning
Autamation, support Forward Collission Warning
beyand human ABS, ESC
capability to act Emergency Brake

Passenser Cars: M1 catesory

Figure4: The automated driving development path for passengers cars

Regarding the automated driving for freight vehicles, it mainly focuses on the highway driving. Some
features of level 3 and 4 has been estsibd before 2018. Still according ERTRAC, most of high level
automation (level 4 and 5) will come after 2022 or later.
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Automation Level Established 2018 2020 2022 2024 2026 2028 2030 -
Level 5: Fully Automated
Full Automation Freight Vehicles

Highly Automated Vehicles Highly Automated Vehicles

: on Dedicated Roads on Open Roads
e Highly Automated Vehicles pe
gt Atomaion in Confined Areas
Highway Pilot Platooning
Level 3: Highway Chauffeur
Conditional
Automation Traffic Jam Chauffeur
A d Truck Pl g
Level 2; :
Partial Automation Traffic Jam Assist |
Adaptive Cruise Control C-ACC Truck Platoning
Level 1; Stop &Go
Driver Assistance Lane Keeping Assist
Lane Change Assist
Level 0: Lane Departure Warning
No Driving Blind-spot Warning ‘
Automation, support Forward Collission Warning |
beyond human ABS, ESC
capability to act Emergency Brake

Truck: Freight vehicle > 3.5 tonnes categorie N2 or N3

Figure5: The automated driving development path for freight vehicles

The automated driving for urban moityl vehicles is mainly focuses on the transport of urban road to
improve the traffic flow in the city. The automated bus/PRT/shuttles on dedicated roads has been

established since 2018. On mixed traffic it will come after 2024. The fully automated urllityrehould
be established after 2030.
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Automation Level Established 2018 2020 2022 2024 2026 2028 2030 e

Level 5: : Fully automated Urban

Full Automation Mobility Vehicles
Automated PRT/Shuttleson = A d PRT/Shuttles in
Level 4: Dedicated Roads Mixed Traffic
Figh Automatign Automated Buses on Automated Buses in
Dedicated Roads Mixed Traffic

Level 3:
Conditional Automated Urban Bus Chaffeur

Automation

Urban Bus Assist

Level 2:
Partial Automation Traffic Jam Assist
Parking Assist
Adaptive Cruise Control
Stop &G
Level 1: P 5

Lane Keeping Assist
Lane Change Assist
Parking assist

Driver Assistance

Level 0: Lane Departure Warning
No Driving Blind-spot Warning
Automation, support Forward Collission Warning
beyond human ABS, ESC
capability to act Emergency Brake

PRT (Personal Rapid Transit) incl. Urban Shuttle
City Bus/Coach: M2 < 5 tonnes < M3

Figure6: The automated driving deployment path for urban mobility vehicles

In order to have a better comprehension of the current road map, we propose the next press review to
quicklysee the global expectations of those who are implicated in the Autonomous Driving race.

Quick press review

It is interesting to note that some manufacturers will proceed by aaorémental or gradual
implementation (L2>L3>L#ke Audi ; TeslaMercedesT . a2 T DNRdzLJS t{! T bAaaly
2 KAfS 20KSNBR GFf1 (G2 alALl [SOSt o YR RANBRGEE 2dZ
- Linkedin

For the nexguickpress review, we identified nonexhaustive list of 26ompanies developing roagbing

seltdriving vehicles. They are a diverse group of players, ranging from automotive industry stalwarts to
leading technology brands drielecommunications companies.

We show their different forecasts and due date for the Autonomous Driving.

This list is organized alphabeticalind mainly comes from the following linkink - cbinsights (May

2017)
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Apple:! LILX SQa at NP2SO0 ¢AlGlyé KIFa 0SSy | LISNBYYALf
reports suggested the project was targeting an advanced electric vehicle, but thaiveitsuffered
setbacks in early 2016, with the departure of project head Steve Zadesky and a rumored hiring freeze, as
well as strategic uncertainty over the vision of the projdtte plans of this project were later scaled back

to justfocuson selfdriving technologies. enit will be shared with OEMgartners such as Volkswagen

who will provide the hardware.

July 2016, the project said to be prioritizing the development of an autonomous driving systaprilin

2017, details emerged confirmingthis@2 (> A GK ! LILX S R2O0dzySyida RSGFATA
the company hiring robotics experts from NASBe company hired Doug Field, a former chief engineer

for Tesla, to oversee its project alongside Bob Mansfield, who used to be senior vice miresltEdware
engineering.The first prototype of the autonomous vehicle of Apple will be available in -2023,
according to the prediction of professional analyst.

Audi
Audi: Audihas revealed several autonomous vehicle prototypes derived from theiadd RS7 models,
including consumeoriented test vehicles.
Audi plans to commercialize its technolo@gpecially as Traffic Jam Chaufféniifs nextgeneration A8
FElFI3AKALE fiK2dAK GKS @SKAOf SQa { ! aalfbBtgerdding o602y
regulatory approvalsThis automated driving system can take over steering, braking, and acceleration in
a2YS LI NIa 2F KAIKgle& NRIFIRad .SaARSax Al R2Sa y:
surroundings.

Autoliv @

Autoliv and \Wlvo: The Geelyowned Volvo car brand has also made progress withdsaling passenger
vehicles. The company has stated that it will accept full liability when its vehicles are in autonomous mode,
and has announced plans to expand its pilot program tm&and the United States. Volvo has followed
rivals like BMW in setting 2021 as a target deployment débévo will begin shipping to Uber 24 000 XC90
sport utility vehicles for seffiriving activities in 2019, in spite of delays due to the testing @wgr
following a fatal accident in mar@018

After searching for collaborators to work with, Volvo announced adsalfng joint venture with Swedish
supplier Autoliv in January 2017. Dubbed Zenuity, the joint venture is aiming to commercialize its first
driver assist systems b®019 also making themavailable to other automakers. Volvo Level 2 for
automated vehicles will be on the market by the early 2020s.

NVIDIA.

And more recently, a new partner named NVIDIA also jodesulity.
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The main focus of NVIDiIé&to provide autonomous platform ofvehicle Al Computer to the OEMs. The
big announcement from CES 2019 in Las Vegashe unveiling of DRIVE AutoPilot, which the company
OFffa aiKS g2NI RQa Fal REadomateddnviBdNeskel € t & | g At ot S [

o0
Bai®&EE

Baidu In June 2016, Baidu CEO Robin Li disclosed-gefregoal fothe mass production of driverless
vehicles Its opa platform for autonomous driving (including hardware and software), named as Apollo,
has been advancing to contribute to the high level automated vehRézently, Baidu and Volgaidthat

they plana mass production fahe Chinese market, althuh there is no timeline for this corporation.

@ @ SI7 . apTiv-

OB EYE

BMW: BMW has begun aggressively pushing its autonomous strategy, showing atft@momous i8
conceptat CES 2016 and announcing a formal initiative to promote automation in its velizes the

bannerBMW iNEXT, a pivot @6 BMW i EV subrand.

The Munichbased automaker followed this announcement bgcuring an alliancevith Intel and

Mobileye. The coalition plans to create an open standdrased platform for bringing setiriving cars to
market, aiming to put vehicles on the road B921

In May 2017, DelpH{Aptiv)also joined the alliance, followed by Continental and Fiat in August 2017.

@& BOSCH DAIMLER

Bosch The company has projected that sdliving cars will be in action (020 at least on higways.

Since April 201 Daimler and Bosch have joined fordesdevelop Level 4 (high automation) and 5 (full
automation) vehicles, witldaimlerhaving two years of exclusivity on the-developed system before it

can be offered to competing automakerBhe aim of the urban mobility in California is to improve the
fluidity of traffic in cites, enhance road safety, and provide an important building block for the way traffic
will work in the future.The prototypes will be basl on the MercedeBenz Slassedan and they will
travel autonomously with a safety driver behind the wheel.

s

Continental AG¢ KS O2 YLI y& OR20206A GiMYSITFNI2YS F2 NJ Ada LINRRdzC
gradually roll outdrivet 2 aA &0 GSOKy2f 23ASa NapdepdtatingdvithichipsSsupplier NHzA & A
NVDIA in 2018, its Artificial Intelligence RINA Ay 3 GSKAOf S aedaidsSvya gAatft o08S
platform, with planned market introduction in 2021 for Level 3 automation features.

ARGO
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http://www.wsj.com/articles/baidu-plans-to-mass-produce-autonomous-cars-in-five-years-1464924067
http://www.wsj.com/articles/baidu-plans-to-mass-produce-autonomous-cars-in-five-years-1464924067
http://arstechnica.com/cars/2016/01/bmw-uses-ces-to-show-its-autonomous-i8-concept-to-the-world/
http://arstechnica.com/cars/2016/01/bmw-uses-ces-to-show-its-autonomous-i8-concept-to-the-world/
http://www.bloomberg.com/news/articles/2016-06-29/bmw-is-said-to-team-up-with-intel-mobileye-on-self-driving-cars
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2016/08/640px-Baidu.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2016/08/bmw-intel-mobileye.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/04/continental-ag-logo.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/04/Ford-logo-2003-1366x768.png
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Ford In early 2015, F& | yy2dzy OSR AGa& a{YINIL az2oAfAde tftlye
innovation, including vehicle connectivity and autonomous vehicles. The company platisotat highly

autonomous vehiclewithin pre-mapped, geofenced areas B@21

Its biggest move yet came in February 2017, when korelsted 1 billion dollars anannounced that it

would take a majority stake in Al startéypgo. Argo Al has received a testing permit in the early 2019 from

the California Department of Motor Vehicles to test on public roads, as part of adamp (2 6 | NR C2 NJF
O2YYSNDALI t asSs sdtoBe§inia 20210ReEently, Mdlksvidgen plans to invest approximately

1.7 billion in Argo Ads part of a growing partnership between the two automakers

@ lyR cruise

General Motors GM and Lyft are planning eploy thousands of setfriving Boltseginning in2018

| 26 SOSNE RSEALIAGS DaQad Ay@SadySyd FyR RSSLISyAy3a LI
and Waymo inkin@ separate deah May 2017 to collaborate on their own selifiving pilot projects.

Separately, GM has also been developing its own-seit@inomous technology #house, with its delayed

Siper Cruisdinally slated for launcln the 2018 Cadillac CT6-or 2019, GM expects to spend roughly 1

billion dolar on Cruise and plans to double in size by the end of 2019 to push itriseify taxi service

up and running. Following the investments from SoftBank and Honda, Cruise is how valuated at 14.6 billion
dollars.

HUAWEI
Chinese telecommunication giant Huavmas shifted resources toward the developmentatonomous

vehiclesHuaweiis continuing to debut nexgieneration communications and Al solutions that will be of
AYyGSNBadG G2 O02YLIyASa FNRdzyR (KS $2NI RbnHndoles SA Qa
(MAE), a solution designed to accelerate autonomous driving using cellular networks.

Huawei partnered with Vodaheto demonstrate some of their latest innovations at the 2017 Mobile

World Congress in Barcelona, including cellular technology used to connect carsCadligdr V2X (C
V2X)Huawei expects that Al will grow in capability during the late 4G and-garyid 5Geras, with fully

driverless cars becoming available in 10 years or so, likely in the ZH@dkigh speed (~ 10 Gbit/s) and

no latency 5G network will enforce the connection of autonomous vehicles to communicate with other
vehicles, with infrasuctures and with everything (V2X).

Jaguar Land Rover and Waymo announced a-temmg strategic partnership in early 2018, the two

O2YLIk ye ¢gAatft RSOSE2L) IRINADPEZNERSE SODANKRD DREXDUZE 3

transport servie. They will work together to design and engineer -gelNing Jaguar-PACE vehicles

SljdzA LILISR 4 A O-divirtg bydtefm2 Qa a St F
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https://www.inverse.com/article/28876-ford-self-driving-cars-geofences-ride-sharing
https://www.inverse.com/article/28876-ford-self-driving-cars-geofences-ride-sharing
https://www.cbinsights.com/company/argo-ai
http://fortune.com/2017/02/17/gm-lyft-chevy-bolt-fleet/
https://www.nytimes.com/2017/05/14/technology/lyft-waymo-self-driving-cars.html
http://media.gm.com/media/us/en/cadillac/news.detail.html/content/Pages/news/us/en/2017/apr/0410-supercruise.html
http://www.computerweekly.com/news/450414172/MWC-2017-Huawei-RD-focuses-on-vehicles-drones-virtual-reality
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2016/08/gm-lyft.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/04/Huawei-logo-A8C7CBCAA8-seeklogo.com_.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/05/waymo-logo.png
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Nissan/Renauly ! i ! LINA f Q& bf@&mer Cha&irfddn and @HC of Nigsah arl Renault Carlos
Ghosnpromisedthat the group would have 10 vehicles on sale2006 A § K aaA Iy AFAOlI y i |
T dzy O i A Rehhult has &nwailed EAtimo concept Selfiriving car with full electric and a level 4
autonomous driving technology in Paris Motor Show 20Ni8san unveiled its first public prototype in

2013 at the Nissan 360 event in California, and has since been testing an autonomous Nissan LEAF on the
roads of Bkyo. Nissan and Toyota also announeegbint effortéi 2 RS@St 2L a0 yRF NRAT §
maps,perhaps inresponst DSNX Iy | dzi2YlF {SNAQ | OljdAaArAdAzy 2F (K

SAMSUNG

Samsuny ¢KS Y2NBly GSOK 3IAlyld aSOdz2NBR | al@& wnamT L
to begin testhg selfdriving car2 y G KS y I (A 2 @Oad drydaadiivihgsa&di@E basedbon

Hyundai vehicles equipped with cameras and sendty®fforts aremainly focused on a softwareand

hardware based open platform called Drvline, designed to Biak { I Y a dzyiZ2 ILJ WHF S ND
manufacturers that want to develop autonomous cars.

PSA

GRQOQUPE

Groupe PSAIn April 2016, French Groupe PSA (including Peugeot, Gitf@and OpelVauxhall

announcedd Kl & 0Gg2 /AGNRSY OFNAR KFER RNA@GSY aSeSa 27F7F¢
overonn Y 6myc YA Sa0 gA0K2dzi adadSWiPSAddamifg tBeyarsy | dzi K ;
KFR I OKASOSR [ S@St o ! dzi2Yl GA2Y A&rfveby2021avhiE RS ® ¢ KS
auil 2y 2Y2dza GKIyRa 27T7Té¢ 202@TR&Gd featured, dlongwith dledric kehitles &n8 o6 &
YySs Y2RStaX F2N¥ (GKS O2NB 2F t{! Qa ONRBIFRSNJ Gt dza K |
In May 2017, PSA and nuTonomy become partnerngst autonomous car in Singapotea. April 2019,

Groupe PSA vehicles, equipped with Level 3 autonomous driving functions, have been operating on open

road in France, as part of the European L3Pilot project.

T
T=5Lnrm

Tesla In the public eye, EV manufacturersla has become a leading bamwarrier for advanced driver

assistanceand seRNA Ay 3 G(SOKy2f 238 ¢Safl LMzaKSR Ada a

Model S vehicles in October 2015, enabling auto steering, lane changing, and parkitzj#ai ® ¢ S &

deployment strategy and messaging werdicized following aeries of crashes and its first Autopilot

RNRAOSY FlLilFftAde Ay & dzysfRilreportwas favorhble foadszAuopilGt &l b | ¢ {

did not find a safety defect.

Teda promises to bring sergiutonomous and autonomous features to the mass market with its much

hyped Model 3, which has attracted over 400,000-prders.
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http://www.cnet.com/roadshow/news/nissan-ceo-carlos-ghosn-talks-self-driving-cars-evs/
http://www.japantoday.com/category/technology/view/govt-toyota-nissan-to-step-up-efforts-on-intelligent-maps
http://www.koreaherald.com/view.php?ud=20170501000464
http://media.groupe-psa.com/en/psa-peugeot-citro%C3%ABn/press-releases/innovation-technology/autonomous-cars-paris-amsterdam
http://www.digitaltrends.com/business/peugeot-citroen-push-to-pass-plan-news-details/
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/05/samsung-logo-191-1.jpg
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2015/09/Tesla-Logo.png
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Since October 2016, all Tesla vehicles have been built with Autopilot Hardware 2, a sensor anéhgomput

LI O1F3IS GKS O2YLI ye-RAR®A yaAkf O ¥ l0af 3 (4 Bdet 2 yOSt R i a
KIa GNIRSR az2o0AfSeSQa 9 &S am refutedhnadivaton feec@unlschithed S t -
full autonomy promised.

In typical &shion, Elon Musk has promised an aggressive timeline for fullisalig capability, with the

feature slated for releasby the endof 2017

- \»)

P

TOYOTA o )
Toyota The companyas targeted 2021 a | 3JI2Ff F2NJ RSLX 2eAy3 a! L OF NJ 1

The institute showcased itstist autonomous research platform in March 2017 January 2019, Toyota
Research Institution (TRI) introduced the-PRlautomated driving test vehicle at CES Las Vegas. The P4 is
based on the alhew fifth-generation Lexus LS flagship sedan and wilzbb&IR A Yy -tk G@addiani & 2
and chauffeur automated driving system development.

Ngp—

Valea Like many other suppliers, Valeo has been working on its own ADAS addvsetf systems, with

0KS 02 YL} yeé Qa tappyig/att@honiolsdsivindDEK ASIFE S2 Q& Y I A3020TMeR 6 0 K R
auto supplier showed off itsCruise4U automated conceat CES 2017, equipped witbnnectedcamera

and laser sensors as well as a reconfigurable codkaieo also showed its DrivdU Remote concept which

is used to remotely control autonomous vehicles strictly when neededsdbety reasons, and Valeo

Voyage XR which is able to simulate the virtual presence of a petsased in a fixed locationon board

the autonomous vehicle during the journey at CES 2019.

Aurora

Volkswagen
Volkswagen¢ KS DNR dzLJQa KSI R 2F eRRNAGAY AT OKNB Y s A BB SHBA G
2025 In 2019,Volkswagerbeginsto test automated driving Level &t real driving conditions imajor
German ciies. For now, a fleet of five e5olf, equipped with laser scanners, cameras, ultrasonic sensors
and radars, driveon a threekilometer section of the digital test bed for automated and connected driving
in Hamburg The partnershipf Volkswagen Group and Aurdre2018 hagrovided bestin-class expertise
and experience bringing salfiving cars tdhe roads quickly, broadly and safewurora is supporting the
+2f14a¢6lF3Sy ANRdzLI G2 YIS GKSANI OSNEAZ2Y 2F (KS Fdzic
reality.

N FCA

The Google Sebriving Car Project has been one of the most iconic andrasl autonomous vehicle
programs.
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https://electrek.co/2017/01/24/tesla-enhanced-autopilot-to-fully-self-driving-says-elon-musk/
http://www.informationweek.com/iot/toyota-aims-for-ai-car-features-by-2012/d/d-id/1325976
http://www.autonews.com/article/20150706/OEM02/307069988/everything-will-be-different-with-self-driving-tech
http://tech.co/255149-2017-01
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/05/Valeo.svg_.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/05/waymo-logo.png
https://cbi-blog.s3.amazonaws.com/blog/wp-content/uploads/2017/05/fca-logo.jpg
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Through 2016 | e Y g<%idg expanded beyond Mountain View and AustirKirkland, Washingtom
February (wet, rainy conditions), arféhoenix, Arizona April (high temperature, dusty conditions).
Google also found its first automotive partner ilatFChrysler Automobiles (FCA), which remains its only
disclosed OEM partner as of May 2017. The new Alphabet company publicly revealed itsdesigmed
seltdriving hardware in February 2017, planning to selii@grated hardware and software packagde
April 2017, Waymo opened signups for the first public tests of its customized Chrysler Ragifica
minivans, quickly iowed by theaforementionedLyft partnership.

Thus, we note common deadlines for SAE Level 3 between 2018 and 2021. Afterward,
Autonomous driving with level 4 will rather be between 2020 and 2025.

3.2 Technology road map

There are still many barriers limitj the development of autonomous vehicles which should have a direct
impact on the Vehicle automation road map:

9 Technical obstacles like for exampléehicle localization or Obstacle detection still need
improvements to guarantee a safe and reliable autoimmat
Legislative, responsibilities and new economic models are also to be discussed eithamnted
Last but not least Human Machine relatiam terms of situation awareness, acceptance, and
YIEYyFE3aSYSyid 2F GKS (I 1 Sefige8.NJ aAddzZ GA2yaxydzaid oS

1
1

TheAutomate project is elaborating some original technological solutions mainly addressing technical and
obstacles and Human machine relations that should help to remove some of these obstacles.

The autonomous vehicles &itecture includes 3 main stepSens, Plane, Actigure?7). These levels are
supported by 5 main component&igure8): Sensors, processors, software algorithms, mappimgl,
actuators Some of those compents are rather mature or close to, on the other hands other components
like embedded data processing and system management are still under construction.
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Figure7: System engineering technology: Sex Plan, Act
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http://www.theverge.com/2016/2/3/10905774/google-self-driving-cars-test-kirkland-washington
http://www.reuters.com/article/us-alphabet-selfdriving-arizona-idUSKCN0X40KF
https://medium.com/waymo/introducing-waymos-suite-of-custom-built-self-driving-hardware-c47d1714563









































































































































































