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Speaker Introduction

Ondirej Székely
* 2 vyears at Digiteq Automotive
* Al engineer

 Member of Automated Driving Alliance by
CARIAD and BOSCH

* Generic Object Detection team

* Ex-member of Multi-Task Learning team
* Responsible for DQ Al infrastructure

* 7yearsat IBM
e full-stack” Al consultant & engineer

e Al team leader
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About the Company

Digiteq Automotive is a 100% subsidiary of Volkswagen Group

CARIA

CARIAD is a 100% b4
D owned subsidiary of SKODA
A VOLKSWAGEN GROUP COMPANY Volkswagen Group :

SWE.1 \ SWE.6
Software Requirements (§§ . /\» Software Qualification
Analysis ‘ Test
SWE.2 / A SWES
Software Architectural 4 P Software Integration &
Design \ 7 Integration Test
SWEs SWE4
Software Detalled Design \ VW) <.t Unit Verificati
&Unit Construction ’ e ik veRaren

Series SW _
Predevelopment Development Complex Testing Applications
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DQ Public Relationship

Vyvijime software AEB-PR (Automatic Emergency Braking — Pedestrian Rear) pro zadni parkova
kameru. Hlavnim cilem této funkce je chranit chodce pfi couvani az do rychlosti 10 km/h.

Co nas k tomu vedlo

o

17 %

vsech stretl mezi chodcem a autem se
stane pfi couvani

95 %

nehod se stane do rychlosti 10 km/h

280

pouze v USA je kazdy tyden pfi couvani
zranéno cca 280 lidi a 4-5 lidi usmrceno
(31 % umrti jsou déti do 5 let)

89 %
téchto nehod se stane za bilého dne bej
snizené viditelnosti

7%

pouze v 7 % pfipadu se fidi¢ pokusi

Tyden

—inovaci

Testovani uzivatelského rozhrani.
Virtualni realita zkouma pozornost

hoto ridice
" .
— :gEdeg_BL:LOVEHO

31/7/2023

CZECHCRUNCH

Stovky inZzenyra a miliardy trzeb. Hi-tech firma z Ceska vyviji
softwarové srdce pro cely Volkswagen

Sjekt

‘ LUBOS KREE sdilet § X in

Ve virtudlni realité se mimo jiné sleduje, co déla fidic, kdyz se nevénuje fizeni. | Foto: Digiteq Alifomotive

Unikatni laboratof VXLab spole¢nosti Digi
rozhrani ovéfuje subjektivni data uZivateli

p i a specialniho hardwaru. Diky virt
A prizpusobit budouci vyvoj jesté vice pot

zabrzdit
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ot

Na nehodovosti tohoto typu je viiv véku
fidice zanedbatelny
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-| Au.fqmafed
Driving
= Alliance

By CARIAD and Bosch

The Automated Driving Alliance
a partnership between CARIAD and Bosch Mobility

r-

gE SAE J3016™LEVELS OF DRIVING AUTOMATION

SE SE
LEVEL O J LEVEL 1

You are driving whenever these driver support features are engaged - You are not driving when these automated driving features are engaged
What does the even if your feet are off the pedals and you are not steering - even if you are seated in “the driver’s seat™
human in the
driver’s seat o
(X CX Lxal You must constantly supervise these support features; you must steer, ' When the ; These automated driving features will not
brake or accelerate as needed to maintain safety CoLANGLL require you to take over driving

you must drive

These are driver support features These are automated driving features
These features These features These features These features can drive the vehicle under This feature
are limited to provide steering OR provide steering AND limited conditions and will not operate unless can drive the
What do these providing warnings brake/acceleration brake/acceleration all required conditions are met vehicle under

features do? and momentary support to support to all conditions
assistance the driver the driver

*automatic +lane centering +lane centering straffic jam +local driverless taxi *same as
emergency braking Ml op AND chauffeur *pedals/steering e e
E“;"?'e *blind spot warning | . 3gptive cruise ~adaptive cruise :&e:lerir:'asylﬁlrel:ay everywhere
ALl - lane departure control control at the in all conditions

warning same time

For a more complete description, please download a free copy of SAE J3016: https://www.sae.org/standards/content/j3016_201806/

“One of the world’s biggest automotive manufacturers + one of
the world’s biggest automotive suppliers = one giant leap for
automated driving.”
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Why Synthetic Data?

D Digiteq Automotive

v

PHASE 1 - BOOTSTRAP PHASE 2 - SCALE PHASE 3 - DEPLOY

- Synthetic Data -Real World Data

https://www.nvidia.com/en-us/on-demand/session/gtcspring23-se50004/
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NVIDIA Omniverse

OMNIVERSE

| OpenUSD
ﬁ CONNECT J ﬁ NUCLEUS ﬁ KIT _J TSIMULATION J FRTX RENDERER ‘ D p

BBET>\M/I

|

M) T2

Connection SDK / Plugins Core Services / On Prem / Cloud Viewer / Editor / Framework  Physics / Al / Animation / Behavior Realtime / Scalable / Accurate / MDL

< NVIDIA. MDL
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Visual Perception Using Classical NN Design

Object
Detection

R CNN :

m , CNN Neck Segmentation
Blockage
Detection
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Single Camera Limitations

CAM _FRONT CAM_FRONT_RIGHT

BEVFormer
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Bird’s Eye View

Image View Encoder
A

o

features
extraction

features
extraction

features
extraction

features

TV right extraction
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View Transformer

BEV Encoder Heads
I\

Camera

extrinsics & »

intrinsics

Camera
extrinsics &
intrinsics

Camera
extrinsics &
intrinsics

Camera

extrinsics &
intrinsics

Image feature
vectors
projection in
3D

Image feature
vectors
projection in
3D

Image feature
vectors
projection in
3D

Image feature
vectors
projection in
3D

VI \ [ \

Splat into

3D Obiject
Detection

BEV
Segmentation

- BEV Encoder

BEV Features
grid
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Bird’s Eye View

Multi-Camera Features F, S Det & Seg
P oy /ﬁ = Current BEV B,ﬁ Heads

LYy A ( Add & Norm I
[ Feed Forward J |/
f—“
( Add & Norm -
L ] n
Spatial Cross-Attention E - SR
""" ———— x 6
( Add & Norm L—
1 - =
| Temporal Seif-Attention | P N
,,"_T:','f = soes [ | 7&}?
S EmE V e BEV Queries Q
History BEV B,_, BEV Queries @ N e S S j
Multi-view Input at Time ¢ (a) Overall Architecture (c) Temporal Self-Attention
BEVFormer
'
1

Tesla Al Day 2022 XN

Per-lmage CNN + Lift Extrinsics + Splat Bird's-Eye-View CNN

LSS
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Al In Automotive
|s automotive ready for Al?

FuSa (Functional Safety/ISO 26262)

« How to ensure functional safety in case there is a
system failure. Some examples of system failures
are: loss of steering assist, electronic park brake
failure, a fault in collision avoidance, and unintended
airbag deployment. These are all malfunctions
caused by electrical or electronic systems failure

« Complying with this standard helps automakers
detect, manage, and/or mitigate the effects of system
and hardware failures

* Not enough to cover all AV engineering challenges
=> SOTIF

D Digiteq Automotive

SOTIF (Safety of the Intended Functionality
ISO 21448:2021)

Ensuring the safety of autonomous vehicles
in unknown situations (without system
failure). The situation can be caused by
limited sensor range, different
weather/lighting conditions, unexpected
objects or human behavior

It lays out how to best prevent, control,
and/or mitigate safety hazards that can
occur without a system failure taking place.
SOTIF applies to systems like advanced
driver assistance systems, which can face
safety hazards without failing themselves.
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Al In Automotive
|s automotive ready for Al?

- |ISO 8800 is intended for safety-related systems in road
vehicles that utilitze Artificial Intelligence (Al) and
specifically Machine Learning (ML) techniques.

o Q & 7][0

Addresses all Addresses Structured into 70 normative
phases of the ML identification & clauses with 4 main requirements that
development & mitigation of risk parts following the need to be fulfilled

deployment arising due to use development resulting in safety

lifecycle of Al techniques lifecycle artifacts
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Al In Automotive
|s automotive ready for Al?

INTERNAL

Supporting Process Group
(sup)

SUP.1
Quality Assurance

SUP.8
Configuration
Management

SUP.9
Problem Resolution
Management

SUP.10

Change Request
Management

SUP.11
Machine Learning Data
Management

new

D Digiteq Automotive

System Engineering Process Group (SYS) Validation Proc Management Process
Group (VAL r MAN
— p (VAL) Group (MAN)
Requirements Elicitation VAL.1 | MAN.3
SYS.2 Validation new Project Management
e SYS.5
System:er:mrements System Verification MAN.5
AL AT Risk Management
SYS.3 SYS.4
System Architectural System Integration and MAN.6
Design Integration Verification "
Measurement
Software Engineering Process Group (SWE Hardware Engineering Process Group (HWE
== L € LIt ) ne g Pl ) Process Improvement
Process Group (PIM
Software Requirements SWE'.G. ; HWE.1 HWE.4 P (PIM)
Analysis Software Verification HW Requirements Verification against PIM.3
Analysis HW Requiremer Process Improvement
SWE.2 SWE.5 new new
Software Architectural Software Component Verification HWE.2 HWE.3
Design and Integration Verification : Verification against Reuse Process Group
HW Design HW Design (REU)
SOfWVafesl;NEtE;'zd Design | | ¢ et var SUV,-‘,’tE ;/4r'f' tion e Manager::eEn‘tjz)szroducts
and Unit Construction are AniEVenticaio for Reuse
Machine Learning Engineering Process Group (MLE) Acquisition Process Supply Process Group
MLE.1 MLE.2 MLE.3 MLE.4 Group (ACQ) (SPL)
Machine Learning Machine Learning Machine Learning Machine Learning ACQ.4 SPL.2
Requirements Analv Aichiecore Jolnng = L Model Testir new Supplier Monitoring Product Release
new new new

Primary Lifecycle Processes

| | Organizational Lifecycle Processes |

| Supporting Lifecycle Processes

24/08/2022

15



D Digiteq Automotive



	Agenda
	Snímek 1: AI at Digiteq Automotive
	Snímek 2: Speaker Introduction
	Snímek 3: About the Company
	Snímek 4: DQ Public Relationship
	Snímek 5: The Automated Driving Alliance
	Snímek 6: Why Synthetic Data?
	Snímek 7: NVIDIA Omniverse
	Snímek 8
	Snímek 9: Visual Perception Using Classical NN Design
	Snímek 10: Single Camera Limitations
	Snímek 11: Bird’s Eye View
	Snímek 12: Bird’s Eye View
	Snímek 13: AI in Automotive
	Snímek 14: AI in Automotive
	Snímek 15: AI in Automotive
	Snímek 16


