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Why are HD maps essential?
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Why are HD maps essential?

Frost & Sullivan

HD mapsare usedto overcomelimitationsposedby the on-boardsensor suite:

Limitedrange:
The on-board sensor suite has a few
hundredmetresof range.
HAD must be able to “lookaround the
corner or further down the road”to react
predictivelyto anevent.

Localization:
Autonomouscars require accuratevehicle
location, that pureGNSSsystemsareunable
to provide.
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inLane’stechnical objectives
Takeadvantageof EGNOS/EDAS and GALILEOcapabilities, augmentedby 
hybridizationwith low-cost sensors(cameras, gyroscope, accelerometer…) to:

• Estime anaccuratelane-levelvehiclepositioning

• CreateLocal Dynamic Map

• UpdatestaticHD mapwith crowdsourcing 
techniques

(x3,y3) - (lat3,lon3)(x4,y4) - (lat4,lon4)

Cloud

• Providelane-levelnavigation
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inLane’sapproach
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inLane’sapproach

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

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


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

• Industrialpartners representing the main sectors:

– Cartography & Navigation Solution: TOMTOM

– Electronics& Components: INTEL

– Automotive & Robotic Industry: HONDA-RI

• SMEspecialisedin GNSS: TeleConsultAustria

• Computer Vision Research

– Visual Odometry: TUE

– Object recognition: Vicomtech

– LDM, Camera to Map alignment: HONDA-RI

• Standardization: IFSTTAR

• End Users: RACC 

• Stakeholders:ERTICO
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Work plan

First Prototype for 
quick testing and 

concept validation

Mid Prototype 
including 

functionalities

Final Prototype 
optimization

Development Cycles

Cycle 1
M1- M12

Cycle 2
M13- M24

Cycle 3
M25- M30

Jan. 2016 –Dec. 2016

Jan. 2017 –Dec. 2017

Jan. 2018 –June 2018
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Components:

GNSS antennaand receiver

IMU (turn rate and accelerationin 3D)

Camera (windshield)

Computer(s)

Wheel speed sensors

The car doesnot belongto the system (no CAN bus usedin our
integration).

What is the system to test?
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IMU
acc, gyro

GNSS

Camera

Data
Fusion

Enhanced Position
(PVT)

Cellular
Router
(GNSS corr.)

Whole INLANE system

Black box White box

Certification purpose
Validation purpose

Certification purpose
Validation purpose

RTMaps
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Testingapproaches
for GNSS purposes(blackbox)

APPROACH Cost Realism Complexity Repeatability
Valid for 

Hybrid

Labtests Low Low Low High No

Record and Replay

tests
Medium High High High

Depends on 
sensor 

Fieldtests High High High Low Yes

• « Labtests» or «Sim and Replaytests» :  generateGNSS signalsfrom scratch with
tools like Spirentsimulator

• « Record and Replaytests» : record real GNSS signalsand then re-broadcast them in 
a radio-frequencymanner

• « Field tests» : completeand real outsidetest with a dedicatedvehicle
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Applyingtestingapproaches
for hybridsystems

APPROACH
Valid for 

Hybrid
Comments

Labtestsor

SimandReplaytests
No

GNSS Corr. : generation is ok. Replaynot so easy.
IMU : generation isvery challenging. Replay is only possible 
for gyros thanks to turn table, but NOT possible for 
accelerometers.
Video camera : generation isvery challenging. Replay 
possible with video projection or wide screens.

In any case, time synchronization is a big issue

Record and Replay

tests

Dependson 
sensor 

GNSS Corr. : record is ok with USRP. Replaynot so easy.
IMU : record isok ; but replay is only possible for gyros 
thanks to turn table, and NOT possible for accelerometers.
Video camera : record isok. Replay possible with video 
projection or wide screens.

In any case, time synchronization is a big issue

Fieldtests Yes No limitation for hybrid system.

Need open

black box

« grey box »



13

The ONLY solution todayremainsFIELD TESTING(as for inLanebeta testing
phase)

UsingRTK or PPK GNSS + navigation-grade IMU

System environment in lab?
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inLanefield test scenarios

Eindhoven & DITCM Test site
• Objective: assess inLane’stechnical performance.
• Performance metrics based on EN 16803 

standard. 
• Planned for December 2017

Barcelona: 
• End users pilot.
• Objective: test user experience
• Planned for June 2018



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 Box -> not 
valid for certification.

– Currently only field tests are available for certification.

– Possible solution: semi-open architecture that needs standardised 
interfaces, to enable Record & Replay tests for certification (“Grey 
Box”).
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More information
Web:

http://inlane.eu/

Mail:
Gorka Vélez
inLane’sTechnical Coordinator
gvelez@vicomtech.org

http://inlane.eu/
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