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Open source and open data
for automotive
— threats or opportunities?

PROF. DR. PER RUNESON, LUND UNIVERSITY, SWEDEN




Background — Open Source Software

* 1960/70’s — software into the
bargain

* 1980’s — political movement
* 1990’s — commercial (Linux)

« 2000’s — databases
(MySQL), Android

« 2010’s — everywhere

https://dx.doi.org/10.1109/MC.2020.3041887



Open {ource in mobile devices — 2011
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Open source 1n
automotive
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UTOMLITIVE
GRADE

Server: 6 FPS
Client: 42 FPS
Camera: 6 FPS

Vehicle: Tesla Model3
Map: Town03
Simulation time: 0:00:05

Speed: 0 km/h
Compass: 2° NE
Accelero: ( -0.0, 9.2)
Gyroscop: ( -1.6, -0.0, 0.0)
Location: (RER. 7=110=3)
GNSS: ( 49.001081, 8.001160)
Helg! 8 m

Throttle:

Reverse:
Hand brake:
Manual:
Gear:

Collision:

Number of vehicles:
Nearby vehicles

19m Audi Tt

23m Bmw Grandtourer

28m Bmw Isetta

28m Nissan Micra

31m Lincoln Mkz2017

32m Bmw Isetta

34m Mercedes-Benz Coupe

35m Lincoln Mkz2017

37m Carlamotors Carlacola




V‘/ hy Open Source? Lundell et al. Commodification of
Industrial Software: A Case for Open
Source, IEEE Software, 26(04):77-83,

Commodlty VS OpPCNncss 2009. doi: 10.1109/MS.2009.88

Technology

Innovation

Differentiation

Commodity

Intracompany Intercompany  Open Collaborations LUND

UNIVERSITY
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AI/ML mmpact on Open Source: Open Data

X

System D

Today: X is an OSS component Tomorrow: X is an (open) ML component
Improved by programmers Improved by data and learning )
Governed by manual decisions Governed by automated decisions LUND

UNIVERSITY




Automotive scenarios

data-Co '8 ) ey 7
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Future
https://dx.doi.org/10.1109/MCS.2015.2471046

Safety Related Traffic Information Ecosystem: Data for Road Safety

Live Vehicle, Crowd and Infrastructure Data improving road safety across Europe

Current LUND

UNIVERSITY
https://www.dataforroadsafety.eu



Data challenges and opportunities

» Costs for data maintenance,
quality assurance and
annotation is an upcoming
challenge

« Data will gradually become
commodity for some . Basic o
functionality

Open data
ecosystems?

Differentiating

Commodity

Intracompany Intercompany  Open



Open Data Ecosystem

Data
Producers
Platform provider
Keystone members
Passive members
End-users

Data

Levelof  consumers
influence

B High

(1T

General
contributors

- Overview of the proposed governance model ad

Johan Linleep1
maker! and pe, Runesop?

Johan.1j ’
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How open 1s open? ; on =

The Data Spectrum Gl

8 Personal / Commercial / Government data

Internal Named Group-based Public
access access access access

Employment Explicitly assigned Via authentication
contract + policies | by contract

Sales reports Driving licences

<

LUND

UNIVERSITY

Closed Shared

The Data Spectrum helps you understand the language of data.



Emerging open data ecosystems

@ jobtechdev.se/devguide/datasets.html ¢

Our offer About RISE Work with us Press Login C{ Search

L OBTECH Data sets

Road Data Lab Surana Data sets

In this area you will find data sets to develop use for the labour market area.

PROJECT
RoDL

There are many different stakeholders on the roads.
Many of them collect huge amounts of data for
various purposes, such as autonomous driving, maps Jo b ma rket
and navigation, timetables for public transport,
maintenance and planning of infrastructure, etc. We
will build a collaboration platform, providing a
technical infrastructure that enables innovation and

Do you have questions or want to get in touch with us?
contact@jobtechdev.se

Historical Jobs

gset consists of 4.2M iob

TRAFIKLAB

CONTACT

No current operating i

About ESS  Science & Instruments  Technology  Building ESS  Partners & Industry ~ Careers

Public
1o g SINer We Cresy transport Gung g

public transport of

future.

The Integrated Control System (ICS) for the European Spallation Source is a complex netwd
hardware, software and configuration databases that integrates the operations of all facili



Value

There must be a business value in the data or
the collaboration

Intrinsics

Consider data type, standardize format and
establish legal framework

Governance

Define level of openness and platform ownership
Evolution
Advance business models and tool support




external/
internal
pecuniary/

non-pecuniary

organization-centric
consortium-based
community-based

platform provider

keystone members | Naka-
passive members koji
end users

Dal
Bianco

Ches-
brough

[business models]
[tool support]

[co-opetition]

N

F5. Competition

e

[platform
ownership]

S~

F4. Relationship

F7. Maturity

[business driven]

/
F1. Value of data

e

[knowledge]

N\

[G4. Evolution] [G1. Value] —— F2. Value of collaboration
coreness
Enders currentn_ess
FO. Type < granularity
+degree of processing

/

[G3. Governance] L
[G2. Intrinsics] — F6. Quality — [standardization]

/ \

p—

[degree of F3. Acquisition F8. Legal [transparency] motadata]
openess] / \\ [domain model]
closed [public-driven] [licenses]
shared | Coyle [business-driven] [privacy]
open [community-driven] L
[liability]

Open Data Ecosystems — an empirical investigation into an emerging industry collaboration concept

LUND

UNIVERSITY



Threats and opportunities for automotive

Threats Opportunities 4
» Other actors (big five) dominate  Take lead for mobility data @
« Data costs increase « Sharing commodity data costs
» Leaking innovation « Speeding up innovation

Is this engineering?

 No — it is business, law, * Yes — it enables data-driven
management, policy... engineering




Summary of open source and data

 Data more influencial for
features (Machine learning,
autonomy)

* Open source platform
collects and aggregates
data

« Ecosystem of collaboration
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