


TireWheelTech 2006: Process Stability for Tire Simulation

DAIMLERCHRYSLER

Qualification of Tire Models on
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Evolution of road surface measurement technology

DAIMLERCHRYSLER

Road Measurements- Today

® Vehicle for high-resolution measurements
of road surfaces in moving traffic was
developed by DaimlerChrysler Research
and Technology

Vehicle is now operated by TOv sUD
Automotive GmbH to provide
measurements to everyone’.

See also: Gimmler, Rauh, Ammon:
StraBenprofile: Mobile Messung,
pr02355§erechte Datenaufbereitung und
vollsténdige Bewertung bereiten die Basis
fiir eine effektive Simulation (Road Profiles:
Mobile Measurement, Data Processing for
Efficient Simulation and Assessment of
Road Properties). In "Reifen-Fahrwerk-
Fahrbahn Hannover 25./26.10.2005, VDI
ggggbt 1912, VDI-Verlag, Diisseldorf,

" http: //www.tuewv-sued.de,/3D-Track
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Looking for a road surface representation optimized
for minimal memory and compute time consumption
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CRG (curved regular grid) Overview . [7 ’
Fundamental Idea 1 jk ' *i
CRG u

Curved Reference Line
X(u), y(u)

Regular Grid "
z(u, v)
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OEM working group 6.1.3 on Tire Simulation
2007-03-06: Proposal of CRG as common road data format

StraBenprofile: Messung, Aufbereitung, Bewertung als Basis zur Simulation

DAIMLERCHRYSLER

Neues StraBendatenformat: CRG
(Curved Regular Grid)

CRG:

Lo ih |

F11 r : l

u
= Messpunkt
X = CRG-Punkt
Curved reference line
x(u), y(u
Regular grid ”
(U V) H u

- bietet ein effizientes Speicherformat:
1km x 2m; 1cm xy-Auflésung: < 80MB

- liefert konsistente Daten:
z.B. Abweichungen leicht erkennbar

- verringert die Simulationszeit:
StraBe alleine: Faktor 10...100

- Daten sind schon vernetzt:
keine zusatzlicheTriangulation nétig

3D-VDI-2005.ppt

DAIMLER AK 6.1.3: CRG als einheitliches Bodenmodell

CRG: Single Source StraBe - vielfach verwendbar

(Fahr-)Simulatoren
OpenDrive

\ 4

StraBenvermessung

Fahrzeug-Simulation

CRG- End-
Auf- I kon-
berei- | | trolle

CRG- Reifen | | Reifen
L,UrstraBe“ [ -Fahr- [yl modell

+ Startpunkt bahn | | Mana-
tung /Korr &-Richtun Inter- ge-
ektur face ment

StraBendaten-Handling

¢ Uberblick, Selektion, ...

* Anzeige/Visualisierung

* Einlesen/Konvertieren

* Analyse-Tools (Spektren,
Kohérenzen, Statistik

* Transformationen, Mani-

pulationen, ...

Y

Dr. Jochen Rauh / GR/EAV / 12.02.2008
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OpenCRG gets public
tire.wheel.tech 2008-12-11

OpenCRG

OpenCRG is on http://www.opencrg.org

3 CipeniHE: Homepage - Micrewedt lntarnet Lxplores provided by Daimler
Dae [eatetsn At F 2
Qs - ©- ¥

e opencrg arginces. b ol e T

OpenCRG - managing the road surface ahead.

Home Welcome to the World of OpencRG™!
OpanGRO»
Pariners
Downlosss
Links
Contact

gt

VIRES

Newsletter

Lan spdata

OpenCRG

AK 6.1.3 11.12.2008
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Hosting of OpenCRG as OpenSource Project

supported by Vires - thank youl!

-

@ http://www.opencrg.org/ L~ || @ OpenCRG - Home | |
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OpenCRG

managing the road surface ahead

Home

April 17th, 2018: OpenCRG 1.1.2

available!

Get it._.

Welcome to the World of OpenCRG®!

The OpenCRG® initiative was launched in October 2008. Its objective is the provision of a series of open file formats and open
source tools for the detailed description, creation and evaluation of road surfaces. It is suitable for a broad range of applications

including e.g. tyre and driving simulations.

This website is the main portal for information about OpenCRG®. It will make available the latest news concerning the data format,
free and commercial tool-sets, test data etc.

OpenCRG® is to be understood as a complementary project to OpenDRIVE®. Whereas the latter offers a macroscopic description of

road networks, OpenCRG? will provide everything necessary for the microscopic view of road surfaces.

Sirmaulonstechnslogie OmbH

http:/ /www.opencrg.org

mailto:opencre@opencrg.org

Daimler AG
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OpenDRIVE represents details of road surfaces using

OpenCRG

-

] -
e : | & http://www.opendrive.org/ P-C || (& OpenDRIVE - Home | | -
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OpenDRIVE

managing the road ahead

OpenDRIVE 1.4

Download

Welcome to the World of OpenDRIVE®!

OpenDRIVE® is an open file format for the logical description of road networks. It was developed and is being maintained by a
team of simulation professionals with large support from the simulation industry. Its first public appearance was on January 31,
2006.

Why use OpenDRIVE®?

0OpenDRIVE® is vendor-independent and may be used free of charge and without further obligations

OpenDRIVE® contains all key features of real road networks

QOpenDRIVE® is an established format with a broad international user base

OpenDRIVE® is a well managed format with transparent processes for on-going development

OpenDRIVE® has been in the market since 2006 and has since incorporated numerous user inputs arising from actual
use cases.

~

IRES

Sirmaulonstechnslogie OmbH

http:/ /www.opendrive.org

mailto:opendrive@opendrive.org

Daimler AG
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2018: Today’s OpenCRG applications

Most intense application area is still road
surface representation for comfort and
durability simulation,

but we also use CRG to represent distributed
scalar properties of the road, e.g.

« Friction attributes (friction coefficient)
 Visual attributes (grey value)

We use data from real road measurements as
well as data generated synthetically to
represent deliberate operating conditions and
disturbances.
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2018ff: What’s next?

« OpenSource projects like OpenCRG need supporters and contributors!

« During 10 years of OpenCRG, VIRES Simulationstechnik GmbH did an excellent job to code and document the C reference

implementation, to continue hosting, bug fixing, answering user questions and user support - thank you for all effort!

« 3D Mapping Solutions GmbH also supported OpenCRG by hosting a workshop and supporting many users with their

questions related to OpenCRG - thank you, too!

« Jochen Rauh provides some internal support at Daimler, and sometimes gets involved in more complex support topics -

mostly answering at night or weekend ®©

« OpenDRIVE is on its way to ASAM - OpenCRG will do the same!

Daimler AG OpenCRG / Jochen Rauh / 2018-10-10 Seite 10



2018ff:
upcoming contribution by Jochen Rauh

B & = =T p—— =)

] -
(—5"’—) 2 GADATIACRG\2015-02\DLK O ~ & | & 0penCRG road overview

. x # & o | € > BENEETTEEER [EEn e Y T Ene L e
Forward/backward transformation ey —— T T ek X Gomerenn = (hAman
[ = = - . & . o »

ifz? m Vorgeschlagene Sites a Customize Links g Daimler - elife internal - . !a Free Hotmail | 2 {;,, m Worgeschlagene Sites E] Customize Links g Daimler - elife internal - ... E_‘] Free Hotmail

| https/fanmw.microsoft.com/isapi/redirdll?... |

GEO-coordinates (lon/lat) <->
CRG-coordinates (x/y)

OpenCRG road overview /OpenCRG road overview

Daimler_Achse1102_Papenburg_DLK_Sued_Spur_links_1cm_TeilCRGs_OLD.crg |[Daimler_Achse1102_Papenburg_DLK_Sued_Spur_links_1cm_TellCRGs_NEW.crg

® | Exm
from meter accuracy to centimeter | i |

accuracy by simply adding some

projection information, e.g.

pro.proj.nm "TM_6°;
pro.proj.fo0 0.9996;
pro.proj.e0 = 500000;

Google Kartendaten | Nutzungsbedingungen | Fehler bei Google Mzps melden Google Kartendaten | Nutzungabedingungen | Fehler bei Google Maps melden

OpenCRG - managing the road surface ahead. OpenCRG - managing the road surface ahead.

(will soon be available in Matlab

generated by crg_wgs84_crg2him/ at 2016-07-18 22:10:22 generated by crg_wgs84 crg2html at 2016-07-18 21:55:00
visit http/Avww.opencrg.org to get latest news \|visit hitp-/Avww opencrg.org to get latest news

reference implementation of
OpenCRQG)
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OpenCRG"- managing the road surface ahead.
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