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Why are HD maps essential?

Four control points in advanced driver-assistance systems are
key for autonomous driving and product differentiation.
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Why are HD maps essential?

HDmapsare usedto overcomelimitations posedby the on-board sensor suite:

Limitedrange Localization

The on-board sensor suite has a few Autonomouscars require accurate vehicle
hundredmetresof range location that pure GNSSystemsare unable
HAD must be able to “ | oardund the to provide

corner or further down the road’ to react
predictivelyto anevent
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| n L ateclenicad objectives

Takeadvantageof EGNOS/EDAS and GALIt&jgabilities, augmentedy
hybridizationwith low-cost sensor§ c a mer a s , gyroscope, acec

« Estimean accuratelane-levelvehiclepositioning

* CreatelLocal DynamitMap

+ UpdatestaticHDmapwith crowdsourcing -
techniques

* Providelane-levelnavigation
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| n L aappeoach

Videoavailableon:
https://www.youtube.com/watch?v6BXkhykKMUw



https://www.youtube.com/watch?v=6BXkhykKMUw

yinLane

Lane Navigation Technology

Coordinator:Vicomtech- IK4
Duration: 1 January 2016 30 June 2018

European

Global Navigation
Satellite Systems
Agency

Industrial partners representing the main sectors:
— Cartography & Navigatio®solution: TOMTOM
— Electronics& Components: INTEL
— Automotive & Robotic Industry: HONDRI

SMEspecialisedn GNSSTeleConsulAustria

Computer Vision Research
— VisualOdometry TUE
— Object recognitionVicomtech

— LDM, Camera to Map alignment: HONRA 1
Standardization IFSTTAR T
End UsersRACC AUSTRIA
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Work plan

Development Cycles

. Cycle 1
aoccieonpan | M1-M12  Jan-2016-Dec 2016
concept validation
R o pe Cycle 2 Jan. 2017 Dec 2017
functionalities M13- M24
Final Prototype Cyde 3 Jan. 2018-June 2018
optimization M25- M30
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What Is the system to test?

Components:
GNS&antennaandreceiver
IMU ¢urn rate andaccelerationn 3D)
Camerawindshield
Computer(s)

—Whaol ghaadansors

The cardoesnot belongto the system (no CAN bussedin our
integration).
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Whole INLANE system
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Testingapproaches
for GNS®urposeqblackbox)

Valid f
APPROACH Complexity | Repeatability :;brlgr

Labtests High

R Repl : :

ecord and Replay Medium High High High Depends on
tests sensor
Fieldtests High High High Low Yes

» «Labtests» or «Sim and Replayests» : generateGNSSignaldrom scratchwith
tools like Spirentsimulator

* «Record and Replatests» : record real GNStgnalsandthen re-broadcasthemin
a radiofrequencymanner

» «Field tests» : completeand realoutsidetest with a dedicatedvehicle
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Applyingtestingapproaches
for hybrid systems
Need open

« grey box » .

Labtestsor

SimandReplaytests

GNSS Corr. : record is ok with USRP. Raptaso easy.
IMU : record ik ; but replay is only possible for gyros
thanks toturn table, and NOT possible for accelerometers.
Record and Replayg Dependon  video camera record isok. Replay possible with video
S€NSor  projection or wide screens.

In any casetime synchronization is a big issue

12 Fieldtests Yes No limitation for hybrid system.
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System environment in lab?

The ONLY solutiandayremainsFIELD TESTIN&S forinLanebetatesting
phase)

UsingRTK or PPK GNSS + navigajrade IMU

P OoOVIN wn e

prescdnw
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InLanefield test scenarios

Eindhoven & DITCM Test site

» Objective: asseds n L ateclnica performance.

* Performance metrics based on EN 16803
standard.

 Planned for December 2017

Barcelona:

* End users pilot.

» Objective: test user experience
« Planned for June 2018
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Conclusions

« HD maps (LDM and static) are key for future autonomous driving.

* The generation of such maps requires the fusion of GNSS with other
perception sensors.

 However, the validation and certification of a hybrid system (GNSS +
Camera) suppose big challenges:

— It can only be tested with Record & Replay tests as a White>Baat
valid for certification.

— Currently only field tests are available for certification.

— Possible solution: seraipen architecture that needs standardised
Il nterfaces, to enable Record &
Box” ) .
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More information

Web:

http://inlane.eu/
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Upcoming Events

European Space Solutions 2016 -
Session on Smart Mobility

June 1@ 11:30 am - 6:00 pm
11th ITS European Congress
June 6 -June 9

23rd ITS World Congress

October 10 - October 14

View All Events
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We're attending ESS16! Glasgow meets inLane
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Mail:
GorkaVélez
| n L aTecénical Coordinator

0
gvelez@vicomtech.org -

iInLane

Lane Navigation Technology



http://inlane.eu/

InLane

Lane Navigation Technology

17



