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NDS - Navigation Data Standard

NDS is the worldwide standard for map
data in automotive ecosystem

The work is organized as a registered
association with 40+ member organizations

— OEMs, suppliers, and technology providers

— 200+ active contributors working on NDS
standards and tools

— Agile development process driven by industry
requirements

On the road since 2012 and now used in

in millions of vehicles of over 40
automotive brands globally
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NDS.Classic, NDS.Live

a& NDS.Classic

Physical Storage Format
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Pre-installed Map Database

&= NDS.Live

Distributed Map Data System

NDS.Live
map service
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Local Map Cache ECU Live Data
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Distributing map data with NDS.Live
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Distributing map data with NDS.Live
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Distributing map data with NDS.Live
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Distributing map data with NDS.Live
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NDS.Classic, NDS.Live

NDS Specifications:

am NDS.Classic Documentation Portal

Getting Started NDS Standard Fast Track Extensions Validation and Certification RDS Documentation SQLite Informg Ava i la b le fo r
a .
avim NDS.Classic  ceumssn NDS members

pT— Welcome to NDS.Classic!
landart

: only
Fast Track Extensions

'We are happy to see you here. This website provides all necessary information to work with NDS.Classic, 1
Validation and Certification standardized binary format for navigation databases developed by the NDS Association.

NDS.Live Developer Portal Search...

Getting Started Using NDS.Live Schema Python SDK o p e n ly

-
] . .
° etting Starte avallable fOI'
am NDS.Live B Welcome to NDS.Live! .
evaluation

Using NDS.Live

Schema

We are happy to see you here. This page provides you with all the information you need to get start
Tools NDS.Live, the next-generation standard for connected map data from the NDS Association.
Python SDK

Are you already familiar with the latest NDS.Live module releases? Check out now:
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Access to NDS.Live

y
'& NDS.Live specification openly accessible!

= Access allows everyone to
— Review and test the specification
— Use sample maps and reference implementations
— Build non-commercial maps and apps

= https://nds-association.org/nds-live-open-access
= https://nds.live/
= Commercial use requires NDS membership
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NDS © OpenDRIVE Converter - Background

* AD development depends on both simulation and real-world validation.

* Consistency of map data across these environments is crucial.

 ASAM OpenDRIVE - de facto map standard in simulation (ASAM).

* NDS - de facto standard in vehicle map data (NDS Association).

* Goal: ensure the same digital road model can be used end-to-end across
closed-loop and on-road testing.

ASAM OpenDRIVE NDS.Live
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NDS © OpenDRIVE Converter — Motivation and Challenges

SAE Level 0-2

* Driver assistance
*  Human monitoring
* Driver responsibility

SAE Level 3-5

* Autonomous driving
* HD localization
* Independent operation

Need for sophisticated ground truth

!

Artificial world simulation

* Specific test focus

* Covers edge cases

* Simplified environment
* Manual map creation
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Real world simulation

Complex environments
Compare with real tests
|dentify key situations
Map updates required
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Use Case: Simulation Consistency with NDS Maps

Ensures that the simulated environmentin SiL and HilL tests is consistent
with the NDS map used by the system under test.

virtual world

@) representation ;“"‘ -
— [ 11]]]] '.
synthetic maps OpenDRIVE \ Vehicle ECU NDS Real maps

/ — |
@@ ! '@@

OpenDRIVE - NDS NDS - OpenDRIVE
\ / Simulation \ /
- LR @
-

NDS Vehicle ECU OpenDRIVE
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Use Case: Realistic Simulation with HD Map Data

Purpose:
Enable realistic and automated scenario generation for SiL and HilL testing.

Key Points:

L3-L4 systems require high-fidelity ground truth to validate AD functions.
Artificial scenarios cannot reflect real-world complexity.

HD map data enables automatic creation of complex and realistic environments.

Converter bridges real-world NDS maps and OpenDRIVE-based simulations for
consistent validation.

NDS
Real maps NDS - OpenDRIVE OpenDRIVE 3D World
Simulation
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First Generation Converter: NDS.Classic © OpenDRIVE

Developed and maintained by the NDS Association (2017-2024)
Bi-directional bench converter

Available exclusively to NDS members

Widely used by NDS members for SiL, HiL, and XiL testing

Adopted by BMW and Mercedes-Benz for validating their L3 AD systems:

Mercedes DRIVE PILOT BMW Personal Pilot L3
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Next-Generation Converter: NDS.Live © OpenDRIVE

Developed since 2023
Mature, bi-directional converter

Key Points:

* Extends beyond bench use — now also available as a Docker-based service
deployment.

* Available exclusively to NDS members for production use.

* Documentation (User Guide, Developer Guide, Release Notes) accessible to
non-members for evaluation.
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Access to NDS.Live © OpenDRIVE Converter Documentation

Step 1: Visit nds.live

- 3
' NDS.Live Benefits Technical Tools Members News Developer Portal

NDS.Live Developer Portal

Build the future of automated mobility and navigation with our open platform

Get Started for Free

Step 2: Get started for Free
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Access to NDS.Live © OpenDRIVE Converter Documentation

Step 3: Registration NDS Live Evaluation Access
(htt p S ://m e m b e rS . n d S —a S S OC i ati O n . O rg/eva l) Register for evaluation access to explore NDS.Live features and data.

First Name
Last Name
Email

Company / Organization

Enter your company or organization name

Ste p 4: R e a d & a C C e pt T;rm::l:ot::“:::uve Evaluation License
the N DS. Live Eva l_u atio n — |:| | accept the Privacy Statement
License ° Success! -

uuuuuuuu

REGISTER FOR EVALUATION
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Access to NDS.Live © OpenDRIVE Converter Documentation

Step 5 =& NDS.Live Developer Portal
L]

M Getting Started Using NDS.Live Schema Python SDK Certification and Validation
Start using
. Getting Started ° Getting Started
N DS. LIVe Welcome to NDS.LiVeI | Architecture and Specification

Using NDS.Live

Tooling and Reference Implementations

D eve lo p e r Schema Support

We are happy to see you here. This page provides you with all the information you need to get started with
Tools NDS Live, the next-generation standard for connected map data from the NDS Association.

PO rta l. LD Chat with Al Assistant

Python SDK

Are you already familiar with the latest NDS.Live module releases? Check out now:

O Latest Module Updates @ ﬁ.' Join Support Channels

« Support for ODD managed clearance.
* Region Rules Layer for POls.

Maps

Certification and Validation

) ) Legal Information

« Dedicated Road Name support for Signposts. <9 .

« Service and Registry extensions and clarifications. ITE”“_S and Conditions
= Multiple documentation improvements and fixes. mprint

Architecture and Specification

The core of the NDS.Live standard is its specification, which comes in two parts:

¢ The Architecture Overview provides a high-level introduction to the core concepts of NDS.Live, its
terminology, and its basic ideas.
¢ The Module Specifications define the interfaces of NDS.Live, its data structures, and its services.

Tooling and Reference Implementations

To provide a smooth entry for developers and to improve interoperability, the NDS.Live standard comes with a
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NDS.Live Developer Portal

NDS Live Developer Portal provides:

« User Guide — design concepts, architecture & best practices

« Schema — module specs for data structures & service interfaces
« Tools — package builder, map viewer, reference implementations
« Python SDK - toolkit for working with NDS.Live map data

« Sample Maps — real-world & artificial map services for testing

« Certification & Validation — tools & processes for compliance
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Support for NDS.Live Developer Portal

Human support: =32 Join Support Channels

NDS.Live v & @&
‘0
57 Want access to advanced Al x
features?
) Threads
63 Huddles

B Drafts & sent

¥ Channels

# announcements

+ Add channels

H . ol ndsev/NDSExpert
Al Assistant: 2D Chat with Al Assistant

How can | help you today?

+

4 Suggested

Tell me about the smart layer concept
Prompt

How are lanes connected across tile borders
Prompt

Explain how Attribute Maps work
Prompt
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NDS.Live Evaluation Services - Sample Maps

NDS.Islands
* Artificial HD Lane maps e
* Free-to-use samples

= WGS84: 11.12642902 47.99159973
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NDS.Live Evaluation Services - Sample Maps

Real-World Evaluation Services
* SD & HD map samples
« Commercial map data

Requires accepting T&C

Request APl key

& NYC o tomtom ZENRIN

Los Angeles, USA * Hachioji City, JP (SD)

Munich, Germany * OSM Germany

« OSM California * Detroit, USA * Hachioji City, JP (HD)
* Basarsoft Turkey * Berlin, Germany
* Genesys India * Turin, Italy

GlobeTech Thailand
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Access to NDS.Live © OpenDRIVE Converter Documentation

Go to the Tools menu

Select ~& NDS.Live Developer Portal S

Using NDS.Live Schema Python SDK Maps Certification and Validation

OpenDRIVE

Converter.

-

Tools
MapViewer
OpenDrive Converter
User Guide
Developer Guide
Release Notes
SmartLayer Client
HD Map Demo Application
NDS.Live Package Builder

NDS.Live Package Builder CLI

>

OpenDRIVE Converter

Welcome to the NDS.live to ASAM OpenDRIVE Bidirectional Converter — a Python-based tool designed to

facilitate two-way conversion between NDS.live map layers and ASAM OpenDRIVE maps.

OpenDrive Converter

| Development Phases
Phase 1: Barebone
Phase 2: Infrastructure

Documentation and Resources

22 Chatwith Al Assistant

=l

9 Join Support Channels

Legal Information

Terms and Conditions
Imprint
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Invitation for Collaboration

Purpose:
Foster cooperation between the two standardization bodies

Proposal:

The NDS Association is open to discussions with ASAM
to provide evaluation access to the

NDS.Live ©& OpenDRIVE Converter for ASAM members.

¥ = Navigati
'E Dg¥z:|gsatlaonr:1ard @ ASA M
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Further Information

Visit our webpage Follow us on LinkedIn NDS YouTube Channel

Linkedff}  Jobs ¥  Navigation Dota Standard (ND Weltweit glied werden (_Einloggen

23 Navigation Data Standard WhCWNOST  JenUs  Mews b Updstes  Contact

e —

L1l worldwide standard
for map datain
automotive eco-systems

¢
" ®
Navigation Data Standard (NDS) e.V. =reen
Automobl .
o

Folgen

nds.to/linkedin nds.to/youtube

NDS is more than a map:
It's how we will drive tomorrow

Fabian Klebert

Fabian.klebert@nds-association.org

www.nds-association.org Technical Lead| NDS Association
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