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‘Software and digital systems provide tremendous power in
building complex systems not previously possible.

But this increase in power comes with a price — large
software systems are fiendishly difficult to get correct.

The difficulty of building such software is often
underestimated by engineers.”

— Nancy Leveson, Professor of Aeronautics and Astronautics at MIT
Widely recognized as a preeminent expert in system and software safety
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Sources:
https://informationisbeautiful.net/visualizations/million-lines-of-code/

Rolfes, N., "Requirement Modeling of Pro Trailer Backup Assist™," SAE Int. J. Passeng. Cars — Electron. Electr. Syst. 10(1):2017, doi:10.4271/2017-01-0002. Go Further
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A MATTER
OF TRUST

Backup Autonomous Driving System

The Virtual Driver System has both main and backup computing systems. These two
computers operate simultaneously while sharing information yet are on separate power
distribution networks.

Diagnostics and |
Vehicle Health Monitoring

A sophisticated vehicle health monitoring strategy
employs diagnostics integrated across multiple systems
within the vehicle to determine vehicle health and
perform fallback maneuvers when needed.

In addition to diagnostics, we also monitor the vehicle to
determine its readiness, such as If all doors are closed.

Released: Aug 16, 2018

If a failure occurs, the backup system will bring the vehicle to a controlled stop. In addition,
communication between the sensors, computers, and actuators have an alternate path in
the event of failure on the main system.

Redundant Braking and

Steering Systems

Backup braking and steering systems exist on separate
power distribution networks. This redundancy allows
the system to bring the vehicle to a controlled stop if a

system fails.

Electrical Power Systems

While main power to the vehicle is provided

from the high voltage battery, there are backup
electrical power sources and distribution to
several critical components. In the case of a
power failure, the backup powernets are able

to provide low voltage power to the computers,
sensors, braking and steering systems to bring the
vehicle to a controlled stop.
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FASST - @5 B3t ARG ET A%

itHub git

40 million+ Global Users Most widely used source control %
Enterprise @ Ford: 10,000+ Users management tool -- : @ : -

MATLAB 4\
“SIMULINK I-'A SS T

Ford: 7,000+ MATLAB / 4,000+ Simulink Users

600+ Members / Passive Users
100+ Active Users
~30 Members on “DevOps” Team

A Smart Cross Organizational team
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“ALL MODELS ARE WRONG..
SOME ARE USEFUL”

4 George E.P. Box

“WHICH MODELS ARE USEFUL ?
DEPENDING ON THE USE CASE”




REREE o)

&m@#' Iili'.'
(HIL)

SEIE R G i ‘
(MIL/SIL) FRIAFNLEE
(MIL)
fits R
Wit EE TR G

ZRIRE

fRIAFILEIE

IhgEFF & BFELYS =

R TEESSHE~RE/RH, i RE /Rt EmEAER S EXRED



&2

Go Further



S

AR

* FASST Baht RS R T A &&:
« FETMATLAB & Simulink#y. EIBAMERY. BIVARY. AEBHIEREIEF AR
- BEFEAMA LI IZFHIZR S 0]
c RESLIEBEEFEMREEWEN S ARBRZER S #
- BaiftintizRei B IERI ERITIER AR IR
- ZECIRARERELAENYT R HE AL IRENAREK

- “FTANREESEERN, AhALEEFHN" REMNREFE

= “BEIGEENA” ASBHERENFREEDZINE /IR 8
FASSTHARERRFBI0RE, {BEREAIgIEALEIMA A TIEWNE

FHEN NS E R E]

Go Further

32




4 3

7l BB FORD FASSTHIBA

st PeralFlonald Boudia Mohamed El-sawah ="
Boh Lygoe e

i g e Stgerd O ‘Bl‘DdEl‘ICk

Mords Nare by Shaiiiugaig 1 uh-n.

Priya Thallarsth Arun Chd]‘]d[‘ﬂSEkﬂ[‘dn Haie ieogy Arshad Mahiried |'IIL‘ i “R'I
allh.u Bintista ouh Lrae “L]‘mur E”vdecﬂ Lut’[['[‘
Lo | ||.||¢|‘"III| Thsbiey gk ” ” Sacha Fane
s Najender Codari ™1™ [Javid Belke
T’ﬂﬂg, Li '.'Innwti ‘.||| 1 — \|;I|{|III|I|I||F||“|\':|:-|I| 'm i L™
Tm\ Candilly = Arun Jishi
P T — ‘llan.Luu E.mnn i
J'|.1|m|| Im‘::"i“:"ﬁ:mul '||ml||cr~\]"‘-|l:::ih I |f..;
”'“"" Jay it e 1 Famal Shamnani
Tum.n, M.nmn '.".f'. = A e
F'hm Care ‘a||||I|1 Menan ey et st

= ":’jl'Ahcl liwang_ Margarcta Nich

o M Anthony Valyona 4 e
I}umu l,dnulu X0 e i s Jose Peral it Duber

Aayush Basal lida
'lL‘ll‘ln. H||||II|1\||| \-ul abap ayusl) Banisal P || || ¥

David McNabh

Hﬂnﬂld Bnudn

L lelke  Johannes $Vis uIIu

'I“.”"E)El]k LEE n|]u-| J’mand

Jassn U““""‘ Arthana '|!-.u| 5 an I‘Ill’l]l" Yamiing e

Al]]lh\fﬂ Plﬂu “Suijith Menon

L
Shanmuklia 5 ‘\rlh
HI]II’ Pashidzadeh; ik S S,

=Pl Hallul."ll\. E,ff,l,ll]t:,[,Ahh]llt Jﬂdhﬂ‘ -

I et Coturmuliss g, ot

_Tayman I‘«Imlumrll

S a Haiging L™

Chang YongMariyn Tibiva ™
Fiand G Spg b Lo

Anthony Vahana
Aokt Bomsoir]

* Arum Chandemsharan

NATE ROLFES
ROBERT TER WAARBEEK

|.-\ILI |.|'|LII| I‘R||'|| i1y it Mhivare

o i Hepir Hashldzadehn.l.,a.,.u

Ablijer! Maikwadi

Fbn G i UEI “d M[‘Nﬂhﬁw' g

== Eynly Bl
I’ma [h:llldl"l"l s

o

lan Fnr]]t :

hul‘ﬂllll. Tlidnghveln Yol ¥ -“”J. ey
T Farbands i lin .. ...

il g bEUﬂl‘B} Shfm Silvesler

Jang .

Al Iriaig

i Hondrik Jeckel
At oo
i lkani Creadinn

Janil, Abon
“Murily Duarte fan Fane

Anand \“lk"!l['llll ull]‘-lll lahnathan |.II'|Il[|I§lLI i
Geoffrey Hormitz

Hiran hoppikar 5[]'.’. mya ﬁflunu‘kunﬂﬂ

Sawhi Hiase

STEVEN FOSTER

I’ni'ld ‘1I eiger

: [uupl Nimmagaddi
by

B ki [

"“'3{“,‘”" st Geoffrey Horowitz =
Mdmd Titova®

Alh& I‘.aunstﬂ
‘fvulun Sun -

anan Payne
[iaa |-.}|‘.|||AII(II‘("+1' Jlllll 5|||l||1|'||.".\1m| Fandhasiii

i ikl ‘:rl‘r"'ln Juarez

n.||| i Villiry

- Farhan Habib > L
|'»u\|l |||II.4 ['I."lliln" ){u
.Juh.mm Witssalls ioecse .

5 1Llih|||| Jadhay -
gmﬂf Vil vy

Moy Hin
Mark Ibllrusm

| Toperkini  Foga Thwisaas

> Tilea hakjoii

Sasvha Haase J"'"

|1|r1r‘.1u-| i
Thomas Horrmann ...
H';".'lll”'“l'lﬂnﬂnd Naik

"-‘-ullln' \nln

Jmn Fan'

_: fnre Mabaanimed '
Teming

Teag Mgk
b Py

RAGHU BASKARAN

. ‘n'IarllI Sev ||mn||l“h5l’]a"rld B['Ik['

rek Napierala™

Muriks I'lmnr

nsp Pf'rﬂ] ‘ullm]ool Shinde

Tare L Sl piragaint |L\lIIIIIpN|II]P'I|

F tlghnlalhan l}ii'['iﬁlesru Andresw_Jii
(ML ]

Tz ir ll

Firan Koppikar.

Jose Peral

= Dayid Belk'é'_'

.o Ariio Sabamrerd 0B LYEOE Joby ik

il nln I'mnlI Ph]llpl] Vﬂudlcl\ el hish

Msiv: ks

s ancaAnas” Moharimed [h"‘“'g"(angm_ Li

)\ g AT pp s ikl o R
Jamnil Alaise I.“L" E{:cm’ Mﬁllfl‘l?l'n-- o Em]h ElEIIIEIEI
o] .”Idrl Hllﬂlll b N vPI‘dI]]lﬂ]{ﬂr "!d"“r') }'||||||||| ‘|.|mll|| e o ithid Taecdini

Yuming ‘Jlu

Dunar Tryad

5 Navnmbumsar oyl al Waruig '|| -

1]|r1 hh'uLpnur
"|'||I||I|||'|' ‘|1lt"ﬁ" =

) .: Sanal h.ouu- b
Jlntl\eln Werr

-"'1"" Ham sma Musnsbait

_rm’mlllu by s

Siinedh Vintrajragada
Jason Quorn =, 25

Hial Shasin] 8l vl

Michel v -

bt s JolT H!Hl‘l
“Marie Brookst= v

e i MaRyn

Funpiaig R

Haiping lllllJlan' l:a'ng

William Crv 'hl'“”" ki lAII

“ Srikant Khadke ™

? Cosar Cnurmhl.n z
“luhn Broderick
\mrl Jushi Jang L1255
g \awul\nmnr sl
hl il '||1r|||| Ui

l\u||n||| |'||| ||1I||.I|
Magead ¥

‘ll.|r;;..||| & '\|| oy

ik Disnguark

NICK ADAMS

Go Further




Q&A

THANK YOU




MATLAB EXPO

2021

Thank you

- ) MathWorks:

© 2021 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. See mathworks.com/trademarks
for a list of additional trademarks. Other product or brand names may be trademarks or registered trademarks of their respective holders.




