r |"'rs" EsriAﬁA

¥

L o CONCELLO
CTAG

& RO PE

AUTOPILOT

PROYECTO EUROPEO AUTOPILOT
25/04/2017

XVII CONGRESO ESPANOL SISTEMAS INTELIGENTES DE TRANSPORTE
MADRID




CONCELLO [
DE VIGO

GGGGGG

INDICE

1. INTRODUCCION Y ANTECEDENTES

2. RESUMEN PROYECTO AUTOPILOT

3. TEST-SITE VIGO

4. CONCLUSIONES

/o
XVIl Congreso Espafiol de Sistemas Inteligentes de T = ransporte 2 (”o) _A_UTOP| LOT




v [l PSA o
INDICE

1. INTRODUCCION Y ANTECEDENTES

/o
XVIl Congreso Espanol de Sistemas Inteligentes de T  ransporte 3 (”o) _A_UTOP| LOT

* % %
* *
* *
* -

oy K



CONCELLO
DE VIGO

Evolucion hacia el Internet de las cosas

World

Population 6.3 Billion 6.8 Billion 7.2 Billion 7.6 Billion
connected 554 Million 12.5 Billion 25 Billion 50 Billion

Devices ' ®

connected

Connected devices

Devices 0.08 than 1.84 3.47
Per Person people - :

2003 2010 2015

FUENTE: CISCO
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Tecnologias de conectividad

Cellular | 3G-3.5G l 4.5G LTE Advanced |—
Systems «—{ 2G-25G | 4G LTE -
<—] Analog-1G | l- B -ﬁ hite 51}-'156- Tl

| DSRC-V2X |

Short- Keyless RF 59 GHz band !
Range - [1EEE 802ac/ad |—» L =-— <222
Wireless —
Tech <—| Wi-Fi: IEEE 802a/b/gin |—>
<«—] Bluetooth || NFC || Bluetooth Smart 4.1, 4.2 }—

1=~ Tokie T
Broadcast «|__GPS L. Mobile TV _ 1
Signals  «- FMRadio | Digital Radio: HD; DAB-DMB |

<«—] AM Radio | | Satellite Radio |—>
2005 2015 2025

Mobile TV mostly in Japan, Korea & China; Satellite Radio mostly in N. America

FUENTE: IHS AUTOMOTIVE

C) Autorior

G
XVII Congreso Espanol de Sistemas Inteligentes de T  ransporte 6 "o
SISCQGA




CONCELLO
DE VIGO

Principales tendencias en el automovil

CONDUCCION AUTOMATIZADA Y AUTONOMA
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Demografia y urbanizacion

World population and share of urban population Number of people 65+ per 100 children (<15yrs)
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2. RESUMEN PROYECTO AUTOPILOT
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AUTOPILOT — Vehiculo como elemento IoT e srovrs
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* |oT information exchanged over a wide range of different networks -
especially V2V/IV2I: ITS-G5 and LTE-V2X

Internet

ation |
éﬁﬁ Cellular Ne /o
W L4 PHs
’ , » RsU , Base Station RSU 9 4 Q
e
. A I j ) I
By N G = (L o S
Py I e g
PHS = Public Hot Spot » green cars for telematics, e WIFI
RSU = Road Side Umt_[lTS-Gﬁ) %  white cars for V2V/V2I Fiber
LPWA = Low Power Wide Area

OBU = On Board Units

LTE, 3G, LPWA
ITS-G3, LTE-VDC
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AUTOPILOT — Concepto global

Use a vehicle
loT platform

L__ /

CONCELLO
DE VIGO

[PSA /cfA'G

GROUPE

XVIl Congreso Espanol de Sistemas Inteligentes de T

Create |OT loT enabled Autonomous
driving services
and cloud
: 3™ Party Automated : City
platforms = [——
1T loT platforms & architecture
3" party platform
/ loT Device \
Local Dynamic ©@ Evaluate
Map (LDM] = Autonomous driving network
. 7| functions
/ f \ —= °. 4 performance
{(5 Data fusion — Vehide loT
=\ m\'ed’aatform needS
= AD+loT Communication™ |
i B —| (3G/46G, IT5-G5, LTE-V2X) .
p In vehicle sensors 4
\'40';[\)\1
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AUTOPILOT — Concepto global

« The overall IoT platforms _and architecture , for the provision of
automated driving application and services

 The Vehicle 10T integration _and platform _ to make the vehicle an
loT device, using and contributing to the IoT

« The Automated Driving relevant sources of information
(pedestrians, traffic lights ...) becoming IoT devices and extending
the 10T eco-systems providing an enhanced perception of the driving
environment

e The communication network using appropriate and advanced
connectivity technology for the vehicle as well as for the other IoT

devices
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AUTOPILOT — Test Sites y funciones CAD el CTAG
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Informacion general del proyecto

5 Large Scale Pilots on IoT _are funded by the European Commission

 AUTOPILOT is the Pilot 5: autonomous vehicle in a connected
environment

* |nnovation Action - 3 Years: 01/01/2017 — 31/12/2019
* 44 beneficiaries — coordinator: ERTICO
* Project costs: €25.425.252 - EU contribution: €19.924.984

 European Commission: DG CONNECT unit E4 — loT / H.2 Smart
Mobility & living / A.1 Robotics & Atrtificial Intelligence

European European " il
Platforms Large-Scale Pilots | AIOTI
Initiative Programme e &

The 5 Large scale pilots are cross coordinated and supported by 2 CSA:

e CREATE-IOT (create-iot.eu) O CREATE.IoT U:SIGT

o U4loT (www.udiot.eu)
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AUTOPILOT - Partners
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Test-Site SISCOGA

Corredor Interurbano

Corredor Urbano ==

Vigo,
. Espana [

Corredor Interurbano

Corredor Urbano ==
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Corredor Interurbano

Corredor Urbano ==
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* |ITS G5 (50 intersections)
o 3G/4G (LTE-V2X)
 In connection with |oT city

platform integrating cameras
road sensors

e Centralised in City TMC
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Traffic : : :
sl BlAuthority Road E_nabllng the road infrastructure adaptation and use for
DE ViGOo P& Enabler piloting AUTOPILOT use cases
. Wide expertise in C-ITS services, AD functions
I& Vehicle . . . .
2 vehicles for being automated and equipped with | oT
Manufacturer
GROUPE platform.
Developing & testing of automated driving applications
/\ Test Site DeV(_anplng & testing of C-ITS and connected vehicle
- Leader services
CTAG Background in Pilot managing

1 Vehicles automated with IoT platform

=\ Cooperative Traffic Jam Assistant
CTAG
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Resumen Test-Site
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Resumen Test-Site

City loT Platform
TCP/IP network
ITS G5
Cellular 3G/4G
Bluetooth sensors
Cameras

On Board loT Platform

« CAN BUS Connection

e |ITSG5

e Cellular 3G/4G LTE-V2X
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- Urban Autopilot with Cooperative Sensing

v" vehicles circulate in urban roads in autonomous mode adapting speed to the remaining
time of traffic lights _ and reacting to potential warnings provided by TMC

v 10T aspect: the vehicle has access to Traffic light status/timing and hazard warnings
through real time connection to infrastructure.

"2\ Cooperative Autopilot

CTAG CO’perautoS?
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Funciones CAD | PEVIco [BEd T .

- Urban Autopilot with Cooperative Sensing

v Information about hazards as a pedestrian on the road will be sent/received and
processed to support AD task.

v 10T aspect: each vehicle acts as mobile sensor and interchange information with
infrastructure and other vehicles. Infrastructure sensors an cameras are integrated in

such data interchange

Use case D2
v v[‘i””W
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- Automated VALET Parking

v Autonomous guidance and parking of vehicle inside underground parking lot.

v 10T aspect: the vehicle stablish connection with parking infrastructure and
manoeuvers are supported by information from parking cameras and sensors
together with parking mapping and instructions according internal traffic.
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Plan de trabajo

WP1 Requirements, specifications & architecture

WP2 Development, integration & verification
WP3 Large scale pilots

Pilot preparation
Pilot Operation

WP4 Evaluation

Framework definition
Technical evaluation, impact assessment, user acceptance and legal issues
WP5 Communication - Dissemination - Exploitation

WP6 Coordination
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Enfoque metodoldgico

Environmental
Control

From
controlled
environment

Site Area

Extension
From reduced
areas
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Conduccion Cooperativa (COMPASS4D)

Prioridad vehiculos de emergencia
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Escenarios y casos de uso de CAD

e Urban Driving - Highway pilot — Platooning -
Automated Valet Parking

 City chauffeur services for tourists

« Automated driving route optimisation

e Real time car sharing

e Driverless car rebalancing

 HD maps for automated driving vehicles

e Electronic Driving License
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