Industry standards for advanced
vehicle data
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LIDAR
10-70 MB
Per Second
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SONAR
10-100KB
Per Second

RADAR
10-100 KB
Per Second

20-40MmMB
Per Secomd
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10k Trouble Codes
40 Warning Lights
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40+ Modules



What Do
We Consider
Advancede
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In Vehicle Video Labeled

— Streams Video
e ] N
Signal DTC’s with .
. Histograms
Aggregations Context
Audio Predictive High
- Frequency
Streams Signals Time Series




With Proper Design,
Legacy Vehicle
Networks Can

MR 1A

Cour’resyi Vec’ror Informatick GmbH
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ECU Consolidation

Into a distributed central compute platform - |

6-8 operating systems Comblned with |mprov@-;<_.

Isolated operations | compute performance ’rhroug h
Increasing cost & complexity
:-,;-.,;-;odu|e consohdo’non
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Cockpit
.o Controller Safety
ADAS "|~ Controller
Controller

Handful of other ECUs

Body Chassis Emiszions Dﬂma| N

Confroller Caontraller Controller

Cockpit Area
Confroller Back Area Area

Engine Area Controller
Controller

Handful of ather ECUs

EBack Safety

Front Body  Front Safety -
! by firea Controller

Controller Area Controller

TOMORROW tQNX

6-10 Domain/Area Mega-controllers
Consolidated software system
Coordinated operations

Reduced weight, cost, & complexity

_The compuie capoblh’ry of
Consolidation Opens
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WhoT\S\houId Those Daid’
Structures LookiLike@ "™
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b Attribute {3}
v Signal {3}

description : All signals that can dynamically be updated by the vehicle

- o ' 159} ) / type © branch
The m O CrOSST [ 'y v children {7}

B Body {3}

¥
[S
N

NN
N

ol S ) » Drivetrain {3}

description @ Uncontrolled branch where non-public signals can be defined.
type ® branch

v children {8}
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How do we scale info
lower level modulese

How do we incorporate
them across OEM’se

Current Standards stop at
basic Integer/tloat
definitions

swe swe e R
AP sy P o0
{ i I Adaptive platform services

Time Execution Communication

Synchronization Management Management Service (diag)
AP Network :
API (phm) API (Iog) ekl Diagnostics

Platform Health Logging &

st Sapes Persistency
Management Tracing Service (s2s) Service (sm)
API (iam) AP (rest) API (crypto) Signal to Service $late
Mapping Management

Identity Access
M t
API (core) POSIX PSE51 / C++ STL Update & Configuration

Management

RESTful Cryptography

Core types Operating System

(Virtual) Machine / hardware




What Scripting tools and
capabillifies should we be
using as an industry in an
embedded environment?

Pythone
e lLuaQv
Scalae¢

How do we manage
safety and privacy
regulations with scriptinge
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Customer Listening Habits Drive
Feature Development

Less than 2% of smart vehicle customers were using the
Front Disc (CD Player) technology in 2018 when we
decided to remove the feature from the vehicle. Our
understanding of our customer’s feature utilization,
benchmarked against third party market research
confirmed we made the right decision.
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Predictive Features and Smart

Vehicles K

\ = New Layer

. . total_eff 207.2172452889044
We leverage our Smart Vehicles for pre-production

optimization of features and functionalities we are -
delivering for our customer base.

AN
)

c?;?ﬁefi | Global Datd Insight & Analytics



Smart Vehicles at Scale

Our mandate for 100% connectivity is unlocking new
opportunities for our customers. The density of data our
smart vehicles generate is staggering.

It allows us to have a new agility around insights on what
products we want to provide for each region, new
opportunities for efficientlogistics, and a re-Imagination
of the relationship between a customer and its vehicle.
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We've gone as far as defining our own embedded data sets and data
schemas to accelerate the utilization of data for scalable decision
making around feature utilization, warranty cost improvement, and
better customer experience

We recognize this only works if the data set reaches a significant
market segment and economy of scale to support Tier | and Tier |l
needs as well.



THE VALUE ICEBERG

Ty TO O n Ce Per vehicle advantage of consolidation

=N

B

funi

1st order systems
costs savings

USD 110

2nd order quantified
indirect advantages

USD 65

2nd order unquantified
indirect advantages

USD ??

Courtesy: Roland Berger
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Architecture will become service oriented, with new factors for
== differentiation.
=

Future layered in-vehicle and back-end architecture

Existing layer W Modified layer New layer

Gombine in-vehicle data
with environmental data

* Infotainment features
r g and pla

Significant increase in
IIIIIIIII IIIIIIIIIIIIH LOEEE T app e

Anatyze data for real-time
~| 5 . + Safety features based o

fall-oparations

decisions and autanomous driving
Middleware layer’ Abstract applications
operating system from hardware

~| Closely controlled add-on

app and modules due to
safety considerations

"
ncluding operating system in status guo.
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Thank You

John W.Schmotzer
jschmotz@ford.com
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