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The Road to the Future i1s Paved with Software

Acceleration of EV and ADAS Roadmaps will Require New Tools and Process to Meet Demand

2020 2030

Vehicle Production 77M New Vehicles =00k Iz etz
(1.3x Increase)

e c . >3O i
Electrification <5% Battery Electric 30% Battery Electric
(7x Increase)

0)
- Autonomy <15% L2 Autonomy or Above R0 L2 LUIBINEY Bl AOuE

(5x Increase)

Automotive companies plan to spend

45% of 2021 R&D budget on software

- IHS SURVEY




NI In Transportation

We Accelerate the Future of Transportation by Transforming Test into an Enabler of Product Performance

ELECTRIFICATION ADAS AND AUTONOMY DIGITAL TRANSFORMATION




NI In Transportation

We Accelerate the Future of Transportation by Transforming Test into an Enabler of Product Performance
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ELECTRIFICATION ADAS AND AUTONOMY DIGITAL TRANSFORMATION




" ADAS/AD Across the whole Product Life Cycle

Sensor Production Test J‘r@r Storage
ECU Production Test —== Smart Triggering
DEPLOYMENT CAPTURE Pre-Labelling
RELEASE & MONITOR

Platform Re-Use Data Compression & Annotation

Hardware-In-The-Loop Farm

Methodology Consulting
Asset and Fleet Management .
System Integration

S3IDINYIS

Data Visualization and Analysis

Test Coverage and Analysis Certified Solution Delivery Partners

Testability Studies

Injection Techniques
Fault Injection
Third Party Simulation

Third Party (Open Interfaces)
Preferred Environment Simulation

&

INTEGRATION
& TESTING

SIMULATION

Endurance, Temperature
Characterization, and V2X Tests

ni.com




nl Have You Tested Automated Driving
T Functions Enough to Trust Your
Loved Ones with Them?

Replacing the human driver promises more productivity, comfort, and safety, but uneasiness
remains as failure puts lives and reputations at risk. This complex challenge requires testing
against infinite real-world scenarios that you need to master.

1 I\II TRAFFIC FATALITIES 90(} AUTOMOBILE CRASHES m NUMBER OF SCENARIOS TO BE CONSIDERED
e 3 WORLDWIDE IN 2021* o O CAUSED BY HUMAN ERROR2 LEADING TO TESTING AGAINST THE UNKNOWN

$27 ADAS MARKET $7 5B ADAS MARKET ~300/ FUTURE IMPACT OF DATA SCIENCE AND AI/AV
WORLDWIDE IN 2021° WORLDWIDE BY 2030° O  SOFTWARE JOBS TO THE AUTOMOTIVE BUSINESS®

: UN NEWS 2S0URCE: NHTSA 3SOURCE: RESEARCH AND MARKETS “SOURCE: KPMG
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Workflow for ADAS/AD Throughout Development

DATALOGGING DEVELOPMENT VALIDATION DEPLOYMENT
A A A A

Y Y Y \

: . . Replay and :
. Tagging and Data Model Training Software in : Coverage Analysis i
Sensor Logging >> Management il e the Loop Hardvl\i%rgzpln the Road Test and Safety Case In-Use




- Serving ADAS/AD | Software Connected Workflow

A cohesive toolchain that combines the best-in-class components neededto test ADAS/AD software.

Shows both the “art of the possible” and serves a starting point that already works for customers along with projected market-leading solutions.
Modular and can be changed out to match a customers existing tools/workflows (with work)

N
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DATALOGGING DEVELOPMENT VALIDATION DEPLOYMENT
A A A A
( Y Y Y A\
Tagging and Data Model Training Coverage Analysis In-Use
Management and Test and Safety Case
™ N N 0
@SEAGATE Third-party Simulators @SEAGATE
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) J )

kanranl

tachnelogles---




Valeo’s ADAS

PHYSICAL VALIDATION VIRTUAL VALIDATION

worldwide network of large scale simulation capability
9 TEST TRACKS 40 with 8 HIL & SIL FARMS
with on-site facilities on sites and in the cloud

running 250+ vehicles PR running 250+ test benches




ADAS/AD Workflow:

Data-Driven and
Software-Connected
Architecture
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SMART TECHNOLOGY
FOR SMARTER MOBILITY



Valeo Group Introduction

Tier 1 Automotive Supplier and Partner to Automakers Worldwide

IN ADAS

1 vehicle out of 3 on roads
worldwide

EQUIPPED WITH VALEO
ADAS SOLUTIONS

1 vehicle out of 3 on roads
worldwide

EQUIPPED WITH VALEO THERMAL
& ELECTRIC SOLUTIONS

May 2023 | 18



Valeo DVS

Test Tools & Infrastructure



Valeo DVS Products

Test Infrastructure & Tools

Design Validation In Vehicle System Validation
HW/SW R&D (DV / PV) Recording & Test (HIL + Automation)

LabVIEW

Center of Excellence

—— May 2023 | 20



The Key Enabler: NI PXI Platform
Reused Across All Areas of Valeo DVS Validation

v Reusable Hardware

v Robust and Reliable
v Scalable & Modular

v High Throughput

v HW Triggering & Sync

v Short Development Time

v Automotive Compatibility

N—— May 2023 | 21



Valeo Automated Parking

HIL System Validation



Automated Parking and Surround View System Validation

Requirements & Challenges

o« Valeo DVS typical delivery to OEM: Automated Parking or Surround View System
o« Sensor data fusion = environment map = parking maneuver

o Extensive system validation campaign

o« Thousands of test cases with each parking SW release

o« Target vehicleis often not available

A\

WWW\\\\\Waleo

ULV LA

May 2023 | 23



Automated Parking ECU Architecture
Input & Output Interfaces

Ultrasonic Sensors Vehicle Odometry
i 12 sensors i Wheel speed
¢ 20ms cycle i Steeringangle

i Currentgear

4x Camerastream
i 1-8 Mpx @ 30FPS
: RAW /YUVvideo
format

ECU SensorInput

ECU Display
Qutput

ECU Requested
ControlSignals

Dat N—

Control Signals
+ Requested
Steering angle
Requested gear

Video Out
Full HD @ 25FPS

Driver'sdisplay

N
“
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Open Loop Replay HIL Testing
Recorded Data Replay

Reinjection of real captured sensor data to the real ECU (i.e. HiL)
Open loop ~ ECU output cannot be reflected in the replayed scene
Useful for detection algorithm KPI / performance testing

Replay SW + HW

_ Replayed Vehicle Odometry
I Replayed Cameras+ ULS

NI PXI FPGAs

May 2023 | 25



Closed Loop Virtual HIL Testing
Sensor Data Simulation + ECU Feedback to Simulation

Closed loop HIL system required to test AP ECU, feeding the ECU vehicle control
requests back into the simulation
End user function testing + negative scenarios testing possible!

SimulationSW + HW

Simulated Vehicle Odometry
CAN

Simulated Cameras + ULS
NI PXI FPGAs

‘ ECU Control Signals Feedback

N—— May 2023 | 26



Closed Loop Virtual HIL / Vehicle Testing
Pro’'s and Con’s Comparison

In-Vehicle Testing Virtual HIL Testing

Real vehicle system Any car variant

Real environment Fully automated
© Expensive 24/7 unattended operation
© Time consuming Tooling costs
© Location, weather constraints Bench reuse
© Target vehicle availability © Simulationonly
© Minimum 2 drivers © Performance testing
© Negative scenarios w4 © Complextest system

N—— May 2023 | 27



Shift from Vehicle to Virtual Validation

Virtual Validation is a Must Nowadays!

o Increasing ADAS system complexity,
new detection algorithms

o Number of test cases grows with every
project

o« Not feasible to test everythingin the
real car

o« Not possibleto test negative scenarios
INn the vehicle

e Industrytrend to moveto virtual
validation and model based design

o« Manysuppliers offering simulation/
virtual validationtools

\%Q May 2023 | 28



Validating High-ASIL Systems via Testing Is Challenging

Need to test for at least ~3x crash rate to validate safety

* Hypothetical fleet deployment: New York Medallion Taxi Fleet

— 13,437 vehicles, average 70,000 miles/yr = 941M miles/year

s . [2014 NYC Taxi Fact Book]
* 7 critical crashes in 2015 [Fatal and Critical Injury data / Local Law 31 of 2014]

=>» 134M miles/critical crash | (death or serious injury)

« Assume testing representative; faults are random independent
— R(t) = efamba’t s the probability of not seeing a crash during testing

* lllustrative: How much testing to ensure ESFRFES T TS
critical crash rate is at least as good as USRS RS SE T REET

human drivers? =» (Atleast 3x crash rate) 122.8M 60%
— These are optimistic test lengths... 308.5M 90%
+ Assumes random independent arrivals 401.4M 95%
. . — "
Is simulated driving accurate enough” 617 1M 99%
Using chi-square test from: http://reliabilityanalyticstoolkit.appspot.com/mtbf test calculator
SAE INTERNATIONAL Koopman & Wagner; 16 AE-0265 3

May 2023 | 29


https://users.ece.cmu.edu/~koopman/pubs/koopman16_sae_autonomous_validation_slides.pdf

Valeo Open / Closed Loop HIL Architecture
Three Main HIL Designs

RDMA

Remote Direct Memory Access

Ethernet Ethernet

Valeo May 2023 | 30



Valeo DVS Virtual Validation

MXI Based Closed Loop HIL

Val



Vosstrex Simulation Engine

Valeo In-House Simulation Platform

Valeo in-house development
Accurate fisheye camera and ultrasonic
sensor models
End user functions testing:
Automated Parking, Reverse
Parking (Emergency) Braking, ...
Comes with a scene editor and dynamic
ego vehicle model
Integration with Vector CANoe

Simulation &
test
environment

ECU
(device under
test)

Closed loop

Real image Simulated image

N—— May 2023 | 32



Vosstrex Closed Loop HIL

Architecture Diagram

r

Test Rack PC NI PXI Chassis :

Valeo ECU

Express ;
] Video Out

Vosstrex Camera LabVIEW App

Sim
Host Playback
Plugin

Fisheye
Camera
Render

ECU Video
Output Display

Vosstrex ULS Sim

Ethernet : Valeo CASTLE
ULS Sim E g S ULS Input
Process ]

rex Odometry Vector CAMoe

Sim ]
LUSE: Vector VN
Connector Simulation '

Vehicle Bus CAN / Eth /
FlexRay

May 2023 | 34



Vosstrex Closed Loop HIL
Summary & Highlights

~ 50 Vosstrex HILs running worldwide on multiple
OEM projects
Initial validation setup early in the project (before
vehicle integration available)
Full source code ownership
Validated latency of 1 - 2 frames in the video pipeline
Limitations:
No synchronization between camera/ ULS/
vehicle bus
Depends on IPC integration with the

simulationengine

Potential throughput limitations ~ 50 Vosstrex HiLs

on 9 Valeo sites worldwide
testing on 12+ OEM projects

Visual fidelity for deep learning algorithms

N—— May 2023 | 36



Valeo DVS Virtual Validation

HDMI Based Camera Sensor

Simulation HIL



HDMI Based Camera Sensor Simulation
Project Requirements & Challenges

Architecture based on a premium EU
OEM requirements

8X 8Mpx AD + 4x 3MPx SVS cameras
simulation

2 different simulation engines running
on Linux OS

Rendering: 4 PCsrunning 12 GPUs

4x the bandwidth of the highest
throughput Valeo HIL to date!
Developedtogether with NI

The HIL architecture designed by NI

GPUL = 8MPXxAD  3840x2160@30, 16bpp

PC1  GPU2 8MPxAD  3840x2160@30, 16bpp 1118 MB/s
GPU3 = 3MPxSVS  1920x1536@30, 16bpp
GPU4  8MPxAD  3840x2160@30, 16bpp

PC2  GPUS = 8MPXxAD  3840x2160@30, 16bpp 1118 MB/s
GPU6 3 MPxSVS  1920x1536@30, 16bpp
GPU7  8MPxAD  3840x2160@30, 16bpp

PC3  GPUS  8MPxAD  3840x2160@30, 16bpp 1118 MB/s
GPU9 3 MPxSVS  1920x1536@30, 16bpp
GPUIO  8MPxAD  3840x2160@30, 16bpp

PC4  GPU11  8MPxAD  3840x2160@30, 16bpp 1118 MB/s
GPU12 3 MPxSVS  1920x1536@30, 16bpp

May 2023 | 38




HDMI Based Camera Sensor Simulation
High Level Architecture

Linux PC - Simulation Engine

Application Control, Configuration,and Automation

GPU Rendering GPU Post Processing

Rendering engine Sensor Model High

Rendered texture level software:

Lens Physical phenomena

Physical phenomena Imager Sensor Model
Embeddedline
emulation
Reactionon I2C
commands

Closed Loop Feedback

HDMI

NI PXle

FPGA LabVIEW code

Sensor Model Low
level software:

EEPROM
Backchannel
MIPI Protocol
Frametiming and
synch
Cybersecurity

I°’C messagesover1G LAN

GMSL

12C

ECU

May 2023 | 39



HDMI Based Camera Sensor Simulation

Video Injection Pipeline Architecture

Simulation PXle-6593R PXle-148X
PC with GPU Output

AJA FIBERLC- QSFP28- HDMI CLIP

HA5-12H @ 17X-126 PIR4-100G | L/ USER IP S MIPICSI-2 IP g

Simulation HDMI (PXIe)

Software

FPGA FPGA

N—— May 2023 | 41



HDMI Based Camera Sensor Simulation
12 Cameras Simulation Architecture

AJA HA5-12G
o PXle Chassis
PXle Controller
GPU || DP >> HDMI Adapter A FIBERLCI1X-120
& GPU |-+ DP >> HDMI Adapter
GPU —1 DP == HDMI Adapter Empty input slot
(% GPU —+ DP == HDMI Adapter EIA FIBER TEEIE
2 o GPU  |-+| DP >> HOMI Adapter =
2 GPU || DP >> HDMI Adapter = :
o -
c Empty input slot
p CEL g |lB Rl A FIBERLC-11X-12G
£ g GPU || oP >> HOMI Adapter
% GPU || DP >> HDMI Adapter RIATBERLC-TI 120G Empty input slot
GPU = DP == HDOMI| Adapter + OSFP28-PIR4-100G
LA FIBERLC-11X-12(3
o GPU |+ DP >> HDMI Adapter
GPU || DP >> HDMI Adapter L‘.!f-.‘ldh]:lﬂlﬁiﬁﬁﬂti PXle-1487 8 Output ‘
— = DP to HDMI Cable @ AL EERL TG ECU T A
_ e- utpu
—— = HDMI Cable e Pt |
—= Fiber Cable RIA FIBERLC-1TX-12G

\%Q May 2023 | 42



HDMI Based Camera Sensor Simulation
Summary & Highlights

4,5 GB/s of video data rendered & injected
to the ECU
Simulation agnostic solution
Extra FPCAs can do extra processing
(cybersecurity, |12C backchannelemulation)
Kick of in 2021, first HILs delivered to customer
in 2022
Limitations:
HDMI interface not ideal
Complicated conversion toolchain
No synchronization between camera/
ULS/ vehicle bus
Cannot be reused as open loop replay HIL

N—— May 2023 | 43



NI RDMA Based HIL

Open / Closed Loop RDMA HIL

Val



Remote Direct Memory Access (RDMA)
One Computer Memory to Another With Low Latency

« RDMA:Remote Direct Memory Access NI PXle-8285
RDMA Ethernet Interface Module

o Data movementover ethernet network
o Zero memorycopy, low-latency, high bandwidth

RDMA

Remote Direct Memory Access

Memory Ethernet Ethernet

Vale
Yaieo May 2023 | 45



Open / Closed Loop RDMA HIL

High Level Architecture

Simulation

PC Server

RDMA

Vehicle Bus Feedback (Optional)

PXI Real-Time
Controller

Video +
bus

ADAS
ECU

May 2023 | 47



Valeo DMS Open Loop Replay HIL

Driver Monitoring System

ﬁast PC-Windows Server

Rack PX| System \

Camera Tap

Bmera Replay/Tap

CAN

ENET Replay/Tap

[ Configuration ]t / Linux RTOS ]
[ Data Transfer J- b & ’ ! Camera Replay
RDMA S@4G TCP ! 1

...................................... i Injection & Tap Replay } | C
; GU | B |
[ Replay Control J¢ o CAN Replay }
i : gRPC ; i
: _ . — i E Automotive Ethernet Replay :,
§ [ Video Visualization ] ; Injection & Tap Replay |
\ I / [ Timing Coordinator ]
Network I i
'1‘ [ Core Application ] ,r'l

Valeo Data File
Server e e e e e e =

Camera
Sensors

N
DMS ECU

J

May 2023 | 49



Open / Closed Loop RDMA HIL
Summary & Highlights

50 Gbit/s throughput (~ 6.25 GB/s) per RDMA module
Common architecture for virtual simulation HIL (closed
loop) and replay HIL (open loop) = cost savings
Accurate synchronization between emulated sensor data
and vehicle bus simulation
Likely to become a Valeo standard solution (DMS, DFC,
DVS to evaluate soon)
Considerations:
Simulation engine has to support external DLL
iIntegration (RDMA client)
Can be overcome by HDMI to RDMA converters
Slightly more expensive than the MXI based HIL
(an extra PXI RT controller)

HOST PC

N——— May 2023 | 50



ADAS/AD Workflow:
Iterative Innovation

Valeo’s Smart Front
Camera

Vit Neruda
Valeo R&D Center Prague, Czech Republic




VALEO DFC : Evolution of Smart Front Camera HIL system

Initial version of open loop replay HIL ( obsolete )

Valeo FC
Mobileye

Optical
Vehicle
Interface

_______

*CAN
*Automotive
Ethernet

Valeo Debug CH

FAM

System Interfaces

XNET CAN / AE / Ethernet / FlexRa
FlexRIO v

PXle Controller

Storage

SW Stack Logging / HIL

o = @ ® ECU-TEST
=8® pacOMNSULTING #YECTOR
LabviEw ™ > .

Initial State: Complex cocktail of platforms

. Unnecessarily complex: two different SW
stacks for each use case:
o ADTF + LabVIEW in Logging
o ECU TEST + DiagRA + LabVIEW in

Replay HiL
. Not stable: complex integration between
components
. Not cost effective: several licenses
required

. Not expandable: Impossible to extend to
multi-camera setup in any case

. Limited: constrained environment for
automation, limited synchronization
between interfaces

May 2023 | 52



VALEO DFC : Evolution of Smart Front Camera HIL system
Actual version of open loop replay HIL

Valeo FC
\Y/ obileye Vehicle

Interface

+ Valeo

LabvIEW FrontCam Studio

Optical

,’ SW Stack Logging / HiL
|
|

________

In-house tool FrontCam Studio: Unified

T 5 solution for all FC needs:
> Bl o | [*CAN "CAN o  Strongly integrated with NI
32 Ethernet 5 |1*Ethernet EAtEtef;g?t'VG Architecture (PXI, XNET, LabVIEW)
[} Q . . .
o = “FlexRay o  Developedin-house: nolicenses
S < needed
>

Robust solution for both logging and
Replay HiL:
o Optimized use of resources
Data synchronization for all
interfaces

System Interfaces
XNET CAN / AE / Ethernet / FlexRay

o Integrated environment
Reusable platform for several
environments

---------

Storage

N—— May 2023 | 53



VALEO DFC : Evolution of Smart Front Camera HIL system

Direct Video Injection

VIRTUAL SIMULATION PROVIDERS

Host PC

Y FrontCam

Studio

- Nidll

Image
COMVETSION
Image Buffer

FCs

Image
decompress
-UDS

RBS
-Recording

Visualization
-DAT,MDF4

hN

4

PX11092: RT Controller + FPGA ECU
\mageFlow . 7 PXle-1486 POD 1
Image Injection
RDMA I plugin + DMA « DES } SER |
Embedded D
\ n;e&ner:ﬁu:la E = FBOLNk 3 ‘ MIPI #12C
—n Ty SE | : DES |
an Ig |
Start/Stop 2. | Esaaigf- - -
\ J
A < | [Debug
3 2 M ™ EyeQ Board]
X @ ks c -
23 O o SPI
3 MIPI
GRPC = =
_ ..E a CAN CANFD I valeo splitter +
E =] w Host Ethernet
& ] | . E - o d+ iPI
J *, cbug
- - out
TAPI
Optignal
Optical: 25/50 Gbps — Coax —— CATG Flex Cable

New generation:All in one

Remove the need of “HiL
Mode".

Replay of pre-recorded
clips or synthetic generated
video with RBS
Compatibility with multiple
simulation environments
RT operating system
provides High accuracy of
trace reprocessing
Functional, performance
and robustness testing of
HW/SW without debug
boards

Reusable platform for
several environments

May 2023 | 54



Evolution of Smart Front Camera HIL system

Direct Video Injection - all in one

Mobileye %
» EyeQ® |
| Inte _ HostPC PX| 1092: RT Controller + FRGA ECU |
.................... - e \
e FrontC - - —
. = = DE o | | e R I poo
by 3 a " mags inpecton | =
? - ? — HLdN ROMA | Fiugin + OMA | g DES 'r { SER |
£ 2 % e Embedded Data .
g & ‘:5 comanEon . Genarabicn . E m} fEoLih 3 "pes | e
4 @ £ = g Bt o ol [ L J
b 3 g Canfig . . s |
] SEarLUSon W - Back | ] L
= & = [Debug
Iun (" x. - ™ Eyel Beard)
o Fcs % 5 & [ E
E g 2= (WY & | 5P | |
n | el 1= E L& [ ean LI [ vaiso | | solnsers
— o Eﬁ E 2 e -] L Host E
= g Rt w | E | = 5P
SlOI'age E DT b - . | Dt
o A ]
. I -
Cpbicll AAOCED]  w— G — CATE Pl Ol

o) One NI based Platform

® High reusability and quick adoption for

new projects

o) Ease of data re-use

® Plugin architecture allows scalability

Actual version of

synt close loop HIL - Trentino Sensor data & vehicle bus synch

Vale
Yaieo May 2023 | 55



ADAS HIL Validation

Conclusions



Open / Closed Loop HIL Comparison

Three Different Architectures Compared

MXI Based HIL HDMI Based HIL RDMA Based HIL

Proven (50 HILs)
Simple architecture
Open & Closed Loop e
© No synchronization
between camera/ o
ULS / vehicle bus
© |IPCintegration with

the simulation engine e

Simulation SW
agnostic

Complex HDMI
conversion

No synchronization
between camera/
ULS/ vehicle bus
Cannot be reused as

open loop replay HIL

NI latest architecture
NI support

Sensor data & vehicle
bus synch

Open & Closed Loop
RDMA DLL
Integration in the

simulationengine

May 2023 | 57



Valeo & NI Partnership: Center of Excellence
Pushing the Automotive Testing Boundaries Together

o Jointdevelopment of ADAS validationtoolchain and customer deliverablesfor almost a
decade

o Various modesof cooperation:
o Collaborative research & development
o Early Access Programme
o NIl engineeringservices
o Turnkey validation system developed by NI
o Skills/SW /HW alignmentand platform consistency are key to cover the challenging
ADAS validationrequirements
v Valeo are confidentthat NI and NI PXI platform will allow us to keep the pace with
the industry challengesand our customer’s expectationsin the future

Valeo <~ Mt

May 2023 | 59



Accelerating
ADAS/AD Product
Performance

One Single Platform for Record,

Replay and Closed-Loop HIL DATA CENTER
OR CLOUD

/S Microsoft —
@ SEAGATE Azure Hewlett Packard

Enterprise

I




I'“ ni.com
Accelerating ADAS Product Performance | Software Connected Workflow

D) -
©
D)D) S n Data Record AD ‘ ———,
B s B — S
CENSORS = - R LabVIEW ; i
/ ~Z)\ PRE-PROCESS !
=~ ROAD DATA |
<3 i NI'and Partners
% TestStand’ — i end-to-end solution
pa— ey U ! (KONRAD TECHNOLOGIES,
o Data Replay ‘ | SEAGATE, THIRD-PARTY
ADAS ECU nd B and HIL AD U i SIMULATORS PROVIDERS)
. : v : - ;
Validation : M VeriStand Third-party Simulators ]
—l 1 h < ,=
L <
I L
ADAS ECU WORLD SIMULATION )




nl Have You Tested Automated Driving
T Functions Enough to Trust Your
Loved Ones with Them?

Replacing the human driver promises more productivity, comfort, and safety, but uneasiness
remains as failure puts lives and reputations at risk. This complex challenge requires testing
against infinite real-world scenarios that you need to master.

1 |\II TRAFFIC FATALITIES 9@0/ AUTOMOBILE CRASHES m
e 3 WORLDWIDE IN 2021* et O CAUSED BY HUMAN ERROR2

$27 ADAS MARKET $7 5B ADAS MARKET ’V3O
WORLDWIDE IN 2021° WORLDWIDE BY 2030°

NUMBER OF SCENARIOS TO BE CONSIDERED
LEADING TO TESTING AGAINST THE UNKNOWN

FUTURE IMPACT OF DATA SCIENCE AND AI/AV
SOFTWARE JOBS TO THE AUTOMOTIVE BUSINESS*

With an open, data-driven, and software-connected workflow powered by an ecosystem of experts,
you can bring new and safer products to market faster and achieve the ultimate: saving lives.

The Right Partner to Get to Vision Zero, Faster.

000% ~05% 00%

*SOURCE: UN NEWS 2S0URCE: NHTSA 3SOURCE: RESEARCH AND MARKETS “SOURCE: KPMG
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