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KOLKO STOJI CHYBA?

Errors introduced early but found late in
the process are expensive to fix!

Errors introduced in:
coding phase

design phase

Relative cost to fix an error

requirements phase

— B

Requirements phase Design phase Coding phase

Project phase where error is fixed

Source: Return on Investment for Independent Verification & Validation, NASA, 2004.
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Assert that:
PM==80 or if PM <80 then
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Velocity Controller

Model je spustitelna $pecifikacia. Matematicky opis. ktory déva inZinierom razne pohlady na spravanie systému. Vytvorenie
modelu vyZaduje niekalko krokov ako sa identifikacia systému, modelovanie rovnicami, vytvorenie diagramu a pod. Nasledne

maze byt model vyuZity na generovanie kady a testovacie scenare MIL, SIL, PIL HIL..



HARDWARE-IN-THE LOOP

ECU si mysli, Ze naozaj jazdi

nREnbintiy




SCALEXIO

Embedded Success dSPACE



REALISTICKA SIMULACIA SENZOROV

"We rely on the powerful dSPACE tool chain to validate the Al-based control unit of
our autonomous technology platform as early as possible and in combination with

the sensors and actuators.” Oliver Maschmann, ZF

Control unit Actuator simulator
ZF ProAl

Sensor environment models

Al
IN-THE-LOOP

Synchronization (IOCNET)




ROZSIRENA REALITA

VEHICLE-IN-THE-LOOP

" We take the vehicle-in-the-loop (VIL) approach when validating ADAS/AD
functions because it gives us the combined advantages of real and virtual
test drives. The robust real-time system from dSPACE enables us to
implement this test method in the vehicle and achieve results that are

extremely precise and realistic.”

Teaseung Kim, Hyundai MOBIS
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The vehicle is|controlled only by its : g hvtavaid infarmacie z virtualneha svet
advanced driver assistance systems — ADAS:. T ENZOry zachylavajl INfOrMACie Z ViFtuinend SVeta...

@ SKUTOCNY SVET

... pouzij ich na ovladanie relneho vozidla.
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ELEKTROMOBILITA

KOMPLETNY VYVOJ A TESTOVANIE

@t VYVOJ

@ SIMULACIA

@ AUTO CODING

@6 TESTOVANIE



1088hp

325km/h

CONCEPT ONE

0-100 za 2.8s

The 12-volt lead-acid starter batteries used in conventional v

reaching their performance limits. Modern start/stop systems
trical equipment, and the increasing electrification of mechan
components are pushing up the demands made on energy st
the same time, the need for lightweight construction imposes tig!
Developing a lithium-ion starter battery is a very promising af

" Working with the MicroAutoBox is simple and straightforward, allowing control engineers to focus

on controller development without worrying about the underlying code.”

Tomislav Simuni¢, head of the vehicle dynamics team, Rimac Automabil



SIMULACIA

Maneuver Control
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Electrical Power Systems Simulation (EPSS)

Package
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SimPowerSystems™ model
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Uzivatelom programovatelné FPGA

FPGA BASE
BOARDS

DS6601 / DS6602

Vysokovykonneé FPGA karty vybavené najnovou FPGA technolagiou pre
splnenie najprisnejSich poziadaviek v Sirokom rozsahu aplikacii ako s

elektrické pohony, hybridné vozidla, vikonova elektronika.



Embedded Success

VYVOJ A TESTOVA HATRONICKYCH
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