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Introduction

Matt Via

VP Sales and Marketing | HED, Inc.

20+ years in the mobile commercial vehicle space applying and developing hydraulic,
electronic controls, operator controls, sensors and sensing system, power management,
and telematics systems with multiple fortune 100 organizations in the Ag, Construction,
Material Handling, Commercial truck and Auto industries.

HED Inc.

HED is an industry leader specializing in the design, manufacture, and application of
innovative controls, displays and telematics systems for on- and off-highway OEMs. Our
application development teams, and engineering services enable OEMs the flexibility
and configurability to create unique vehicle control systems.

Confidential and Proprietary of HED, Inc



Driving the thirst for data
PAvINGS

Safety
Productivity
Improve uptime

Predictive maintenance
Driver Performance User Experience

Over the Air Programming Efficiency Security
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But there is more - OEM savings

Ford's Spiraling Warranty Costs

I

f doubled hy
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THE NEWS

“Ford plans to use data gathered
from vehicles to catch problems
faster - in minutes rather than
months in some cases - and fix
them with over-the-air software
updates” Jim Farley CEO Ford
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Technology creates more data

YESTERDAY

TODAY & TOMORROW

FUTURE

Intelligent Vehicle Controls
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The growth in

ata processing

The future will require
more than faster and

larger processors

°

Intelligent Vehicle Controls

Moore’s Law: The number of transistors on microchips doubles every two years [oNaWIE!

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two years. in Data
This advancement is important for other aspects of technological progress in computing - such as processing speed or the price of computers
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Data source: Wikipedia (wikipedia.org/wiki/Transistor_count) Year in which the microchip was first introduced
OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Licensed under CC-BY by the authors Hannah Ritchie and Max Roser.
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The vehicle of the future is software
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Intelligent Vehicle Controls

200X

the data of
today by
2035
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https://www.electronicspecifier.com/

Today’s architectures are not up to the challenge

Domain architecture IVN

Domain architectures segment
the vehicle electronic control
units into domains based on
the function regardless of the
location.

Data rates are limited to
predominately CAN at 10 Mbps.

i ' D in A devi
L Doiniaine icible hsirisss n Domain A controller/processor . omain A device

n Domain B controller/processor ﬂ Domain B device

Domain C controller/processor I:I Domain C device

IEIMAEVFH Essential technalogy, done right

=) 8
Intelligent Vehicle Controls
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The future of vehicle architectures

Zonal architecture IVN - Distributed domains

Front Right g Middle Right

Back Right

VI £ — n Domain A controller/processor n Domain A device

" Domain B device
Ethernet (backbone) Domain B controller/processor H

D Domain C device

|Eim.nur. L Essential technology, done right™

Domain C controller/processor

The Zonal architecture organizes
communication, power
distribution and load control
based on location.

The architecture enable data
speeds from 10 Mbps up to 1
Gbps, to allow autonomy and
automation features.
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Telematics moves to a central role

4-keys to OEM telematics need:
» Software Security
* Over-the-Air programming

o Software defined machine

e Advanced Machine
Automation / Autonomy

A 10
Intelligent Vehicle Controls
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Where to process what

Data platform
Remote updates Distributed

edge-based computing

processing models Vehicle software platform

Compute platform
Vehicle platform

Compute on
the edge

)

Intelligent Vehicle Controls

Compute in Smart mobility ecosystem
the cloud
Applications -—o

40 w processes and routes information to the application

‘m‘ Chip executes software needed for perception
40 W in relation to the object

o ==

l Source: World Economic Forum, BCG analysis.

Illustrative and simplified

Exemplary advanced driver assistance system (ADAS) use case

Vehicle shares obstacle information with
other traffic participants to warn them

ADAS application classifies the object, calculates
the new trajectory to avoid collision and initiates steering

Data platform provides additional information needed, Each layer has
e.g., 360" user data allows check if driver is attentive own challenges
and winning logic

Vehicle core software orchestrates all ADAS-related

Sensors of the vehicle (e.g., lidar, camera) detect an object, starting
the process; actors execute based on received steering commands

11
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Opportunities of a software defined vehicle

The Tesla affect shows the value that can be
added through the continued ability to improve
and add value to your customer.

The customer payback:
» Tesla highest ranked for customer satisfaction
*  91% customer retention through repeat buyers

* Industry warranty rate of 1.1% vs. a 2.5%
automotive industry average
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Determining what data matters

#20 IOT ANALYTICS Wour Global 1o Market Hesearch Partner
o

The Top 10 IoT Use Cases

Use Case Type Global Adoption’ Trend?

Remote asset monitoring (read-only)

o loT-based process automation

o 'u"ehlele fleet management 0
Location tracking O
o loT for asset/plant performance optimization 0

o loT-based goods condition monitoring in transit

On-site track & trace

... of 48 use cases analyzed in total

Mote:1: Share of comperies that have at least partially roliec-out the use case Mote 2: Based on respondents’ indication of ineestment plam In In the nest 2 vears Wery strong imvesimenty Bderate invesdmens
Snarce: lnl Ansytes Besearch 2001 Canditicns far republishing: Souree céatior with link to anginal post and compsery webnre; Non-commercial purpnses only expected Innext 2 years expected In rext 2 years

Intelligent Vehicle Controls
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Creating an outcome focused framework

OUTCOMES ACTIONS INSICHTS

Which specific people do we WHO could do WHAT differently '\ hat would we need to see on a
want to be better off in which if they had better information? screen to enable those actions?
specific ways because we acted?

What are our desired outoomes? wWhot’s the interventon?

LOTI Cutcomes-based
Data Methodology

ENABLERS ETHICS

Intelligent Vehicle Controls
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Better data may not be better outcomes

VALUE

1%1 P

Intelligent Vehicle Controls

Descriptive

Based on Live Data,
Tells what's
happening in real
time

Accurate & Handy for
Operations
management

Easy to Visualize

Automated RCA —

Root Cause Analysis

Explains “why™ things

are happening

Helps trouble shoot

iSsLes

happen?

Based on historical
data, and assumes a
static business
plans/models

Helps Business
decisions to be
automated using
algorithms,

Today we primarily e Prescriptive
Floot DOusE -
. . : analgsis T Defines fut ti
reside in this area Q eyl ) Predictive DSTInSARIING stront
P | next?”
il P : : 5 I
= & Dlﬂgnﬂsuﬂ TERSWALS ety 1o Based on current data

analytics, predefined
future plans, goals,
and objectives

Advanced algorithms
to test potential
outcomes of each
decision and
recammends the best
course of action

Complexity
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Key Takeaways

< 1. Software is the future in vehicles

It will drive changes to architectures and expand how
connectivity is used in the vehicle.
More data creates more opportunities

Software driven vehicles create new opportunities for OEMs to
build customer value in existing vehicles, increase satisfaction
and lower warranty rates.

Better outcomes drive analytics needs
The push to predictive and prescriptive outcomes need to drive
larger ROI to provide more value and adoption.

Data does not equal value

Users of data want to get to an outcome the produces a better
result otherwise its noise and an expense.

Outcome driven framework

Start with the outcome not the data and determine what is
needed to deliver the outcome.
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Questions?

R -
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Intelligent Vehicle Controls

HEDcontrols.com | 800-398-2224

Matt Via Scan to download
mvia@hedcontrols.com presentation.

R




	Architecture Design �Next generation systems for connected vehicles
	Introduction
	Slide Number 3
	Slide Number 4
	Slide Number 5
	The growth in data processing
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Questions?

