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Past

How NDS started and the first success

History Motivation

 Reduce costs and re-development efforts for
compiler and testing

« Choose and switch between suppliers easily
and not rely on proprietary DB formats

2004 — Foundation of an Industry Initiative
2009 — NDS becomes a Registered Association

2013 — First Volkwagen NDS System launched with Polo (MIB2 STD)

Success: First In-Car Navigation System from Two Different Suppliers Result

* NDS enabled the successful Volkswagen MIB2 system (Discover Media) to be the e —
first Volkswagen in-car navigation system developed and produced by two different
suppliers.

*  From the beginning: Two different navigation engines (Applications)

e Over live time of the product: Two different raw data suppliers




Past

Lessons learned and setting up the next project (MIB3)

Lessons Learned

 NDS is a successfull story
- Role out NDS to Premium Brands. All navigations
systems are using NDS in the Volkswagen Group.

* NDS Tooling and Validation Suite are the key for upcoming
system generations. Research projects supported.

» Specification of ,How to fill NDS*" is very important
- Maintenance of the Filling Specification is one of the key
tasks of the OEM

» Technical assessment / evaluation of suppliers can be done
on one technical basis

The next (VW) project ...

Goal: Adding more update-to-date features from NDS into
the system; e.g. Incremental Map Updates on monthly
basis, lane positioning and guidance

*  Supporting Hybrid use-cases such as Routing, Dynamic
POls, Search, etc.

Minimize the efforts on maintenance of the project after
start of production

 Test and approval process shall be the same for all
variants and markets (again for different suppliers)
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Research Activities and Automated Driving

Trend towards Automated Driving and NDS - Working Group 3

Started research activity and implemented DAL for internal
projects with the goal to realize research projects on a
close-to-series environment

Took a key role in discussions in WG3 regarding the NDS
Lane Model and realized prototypes based in this format
Requesting the development of Parking Garage Maps in
NDS

Transfer the results and know-how to development

Transferred three key functions to development to support
the next project:

a) Standardized Lane Model in NDS 2.5.2

b) Algorithms for localization on a Lane Model

c) Prototype for Lane Guidance functionality and Tooling

Lessons Learned from MIB2 + NDS 2.5.2 including new
features supported the MIB3 project from the beginning

Requirements

Data content
Refresh period
Reliability
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Launching the MIB3 — The Success Story Continues
Lane Guidance based on NDS 2.5.2 in EU / NAR

Uberfahrt A4 aus Dresden nach Al13
in Fahrtrichtung Berlin

zwei aufeinanderfolgende Manover
mit Spurwechsel
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How we are updating and testing the database
Updating and Testing on a monthly basis
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Support new Features based on NDS

Augmented Reality in ID-Family
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More to
come...




Future

What i1s next?

Topic Details

Structural changes
in the VW group

Car.SW Org develops one unified software platform for
the Group including standardized infotainment platform,
highly automated driving functions, software functions for
linking powertrains, chassis and charging technology,
ecosystems for all mobility services and digital business
models.

Defi ning the product * What are the customer needs now and in some years?
. .. * How do we harmonize the requirements of all brands and
and its mission markets in future?
* What are the technical challenges we need to address?
Upcoming
............ Today  standardization R
. . ! 7~ = g
Standardization . | ’ Upcoming
easearch & . 7 Project
efforts and research Standardization v 7
needed S MIB3
Start SOP Update + Rollout to Update
electric Vehicles
Start SOP Update MIB2

Car.SW Org. is commited to NDS and will plan future generations of the infotainment based on NDS
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