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E&A 2023

L
TICT GROUP

hﬂ‘A Q%Qﬁ D 2628

ELECTRONICS! -0 SEPTEMBER ‘23
CAPPLICATIONS 23 JlL [ O JAARBEURS UTRECHT

—




Contents

" Trends in E-mobility

* Model-based development

= |[nMotion

Driver Event Data
NightVision Alertness Recorder
Monitoring
Windshield

HeadUp |
Displ i
S| eoeer nterk

lwghlmg

Wiper Control

Airba Engine |nsllumem
Deployment  Control  Parental C\uﬂev
Controls

Adapive Front
Lighting
Adaptive Cruise ———
Control

Automatic
Braking
Electric
Power Steering

Electronic Throttle Jransmission
Control ntrol

Active  Remote
e e, Keyiess | | seatositon
m Entr ontrol
Timing Control  Entry,

Lane
Blindspt Departure
Detection Warning

Cylinder
De-activation

» T

e
bin Entellammem

ise  Cal
fuso-Diing Supmmn Envronment

ontrols
for Honagement
Eemmun\(a(\nns DSRe
Celr«uon
Electronic

r il Collection

i n ital Turn Signals
—— Navigation
System
Secutity System
Active Exhaust

a
\ \wa Suppression
IR P Active Suspension
ectronic| graking

Stability ?g,::,'?
Control
park Regenerative
S;“‘E':f Tie  Braking
Active Pressure
Yow Monitoring
Control

AUTOSAR-based source code
Simulink Control Model
z - 9
L Code
- e ——— ‘ Generation
Motar blockset —

External Mode

Compilation

Target Hardware

Compiler/Linker toolchain

0101110
0111010
olollo

.
TICT GROUP

ELECTRONICS'
GAPPLICATIONS 23



Trends in E-mobility
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Trends in E-mobility — Software Defined Vehicle

= Cars become Software Defined Vehicles (SDV)
" |[ncreasing number of functions and applications — As per user demand
= Faster time to market — More regular software updates
" |[ncreasing complexity — Hard to manage in traditional development ways

= Cars used to be Hardware Limited Vehicles
" [ncreasing number of functions — And therefore Lines of Code
" |[ncreasing number of ECUs — Adding to weight and costs

" |[ncreasing amount of wiring — Decreasing robustness L
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Trends in E-mobility — Integrated E/E Architectures
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Trends in E-mobility — Integrated E/E Architectures
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Model-based development

» Graphical control model(s) central for the entire development
= System/control engineers can create SW for mechatronic systems

= Solves dependency on available people/expertise &"\:E

= Simulation of application behavior -
= Test and debug without having the HW already available

= Solves dependency on available hardware
* Managing system complexity 2 o
= Reduction of ECUs and wiring - enabling integrated E/E architectures

= |ncreases robustness and reduces time to market .
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Model-based development — Matlab/Simulink

" |ndustry standard

= Variety of modeling techniques
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Model-based development — Embedded systems

Simulation Code Generation Deployment on target
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Model-based development — Workflow

AUTOSAR-based source code
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Model-based development — Development time
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InMotion

" Proving technology on the racetrack
= Endurance under harsh conditions — temperature, G-forces, vibrations, oil, EMC, ...
= Fail safe electronic systems — the car should finish in the end
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InMoti
10N — A long-lasting partnership
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InMotion — Development of the Fusion

" |nitial InMotion team during development of the first car mainly
mechanical engineering students — limited to no software knowledge

S

* Managed to develop full functional
vehicle SW — even before car was assembled
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InMotion — Development of the Fusion

* |nitial EMC challenges when testing the electronics for the first time on _u@

track — Diagnosing would have taken more time with a complex E/E architecture <

and application SW and immediately seeing the results on-track

" On-track adjustments and SW updates — Improving control strategies Q
&
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InMotion — The Revolution

" Focus on Fast-Charging — sub-4-minutes charging achieved
" Cooling of the battery is key N
" Testing the refrigerant loop outside of the car —On a test bench

= SW development of 1 central and 7 zonal controllers — all model-based
= Re-use of existing control models
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ICT Group — Motar Platform

Stand 7D109 — Visit our InMotion demonstrator!
johan.van.uden@ict.nl

https://www.motar-platform.com
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