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CONTEXT

C.AS.E., the acronym taking over the auto industry

Shared

Owning, sharing, or renting, the
mobility of the future offers greater
flexibility.

Autonomous

Sensor suite and computing
developments for safer roads.

“onnectivity

" Comfort, safety and. entertainmient in;
.o ne.a.new dimension.

Alternative drive-systems.to-reduce-
2 emissions.” ...

Source: Daimler
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SENSORS IN ADAS VEHICLES

Noteworthy news
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SENSORS IN ADAS VEHICLES

Volume and penetration rate of AEB systems

AEB systems based on:

Volume and penetration rate of AEB systems (PC+LCV)
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penetration
rate keeps
increasing from
18% in 2017 to
38% in 2019.
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Radar
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SENSORS IN ADAS VEHICLES
AEB is still perfectible

Cars with
high-tech
safety systems

are still really
bad at not
running
people over.
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In October 2019, the American Automobile Association (AAA) conducted a series of tests using vehicles with AEB
and pedestrian detection alerts on a closed course with dummy pedestrians.

Several tests have been made at different speeds, mixing adult and children ‘pedestrians’ during daylight and night
conditions.

Tests were performed on: Chevy Malibu, Honda Accord, Tesla Model 3 and Toyota Camry.
60% of the time, the vehicle struck the adult

crossing the road during daylight at 20 mph.

89% of the time, the vehicle struck the child
crossing the road during daylight at 20 mph.

100% of the time, the vehicle struck the adult
after a right turn at 15 mph.

A dummy pedestrian struck by a vehicle during the test.
Source: AAA

When encountering an adult pedestrian at

|

New sensors like LIDAR or thermal cameras will

night, these systems were ineffective.
need to be implemented

Edge Al | Webinar | www.yole fr | ©2020 ‘
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CURRENT RADAR TECHNOLOGIESAND USE CASES
Which technology for which application?

In-cabin
CPD | CMOS
Front
Rear
R
AEB SiGe/CMOS(GaAs)
CMOS/SiGe | BSD L )
(AEB )
— VRU | SiGe/CMOS
The CMOS/SiGe | RCTA __VRU
~— .
77/79GHz S ACC | SiGe/CMOS(GaAs)
frequencyis CMOS/SiGe LCA | —
opening more J/ TJA | SiGe/CMOS
use cases for CMOS L I
. . SR
monitoring Rear Front FCW | SiGe/CMOS
—

ACC Adaptive Cruise Control
AEB Automatic Emergency Braking
BSD Blind Spot Detection

CPD Child Presence Detection
FCW Forward Collision Warning
LCA Lane Change Assist

PA Park Assist

RCTA Rear Cross Traffic Alert
RCW Rear Collision Alert
TJA Traffic Jam Assist

VEA Vehicle Exit Assist

VRU Vulnerable Road User

car

surroundings. CMOS
. - , .

GaAs/SiGe | BSD GaAs/SiGe Side

GaAs/SiGe

* Limited range — supported at low speed

GaAs/SiGe

N\YOLE
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FUTURE RADAR TRENDS

Four steps towards super sensors

Classification, labelling

Ensure no misses R
Imaging L _"‘—4 i Coe T
3D Discriminate nearby objects E ________ n - :, 1 . i ._
Measure height i i o % a |
@ P
Future radar
developments
towards o
automated
driving. Availability , :
interference Ongoing on OEM side
y mitigation likely to follow imaging
radar.
Implementation
from 2020.

' Elevation capability

Phase in from 2021.

Yole Développement © April 2020

Started in 2019.
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FUTURE RADAR TRENDS

The road to high resolution

i~ BOSCH
Digital beam-forming and MIMO technologies @
i arbe))
- BOSCH ROBOTICS

High Resolution Radar

lcon Ultres/Phoeni

ARS 5th gen ’ 'mi‘i' : From

4D UHR

Leveragin @ — X,Y,Z,Doppler,depth

miIitar)% al§d ©BOSCH e V [ Al/Deep Learning 2 0 2 I
telecom LRR 4th gen 4 Ultra-high resolutio

technologies, : : X,Y,Z,Doppler,depth

advanced radar High resolution

technology fully 3D o1l 4 DS e T T

supports up to % T

level-4 autonomy,
with high
resolution and
radar imaging

| X.Y.ZDoppler |

2D ADAS

) BOSCH improved »
= =019

M E TAWAWE

|

Channel number/radar aperture

reaching the ™
Easr\lf\?,g\ \Igvith low (XY.Doppler | WARLORD
. 2 O I O Analog beam-formingand metamaterials
2D ADAS
basic

Yole Développement © April 2020
X,Y,Doppler

Resolution, classification, and object-tracking capability

. N\YOLE
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RADAR MARKET SHARES
Automotive radar market shares

( Top five \

@& Fmando N

o e /
“APTIV: /

) P | Nidec G
The top five ® sl o /
companies / ALPS
- DENSOTEN o
capture 83% of MOBIS /

the market.
The merging

[ Emerging \

\Panasnnic lj

players are \
progressing [ i \
well.Waymo’s ( Others \ Special
market share
has started to _ w /
become visible; — -
WAYMO
\ MERICENGARLY  m—
e e —

CHERY -

yNOLE

Hyundai Mobis TungThih Alps Electric _ Furukawa Waymo
Vale® 7% Electronic 0,2% 0,1% 0,1%
Ia83A 0,3% Chery
Nidet i I(’)g)r:/oasonic
()
zr. TRV %% =\ ‘ ‘ 0,0%
6,6% ‘ Others
‘ 0,0%
Aptiv \
7,5%
|
Veoneer
8,6%

Non exhaustive list of companies — Others section

2019
$5,338M

Denso
16,5%

Bosch
15,6%

Edge Al | Webinar | www.yole.fr | ©2020 m
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THE PROLIFERATION OF CAMERA MODULES
The “Ten-plus cameras per car’ roadmap

# of Cameras

mirror replacement,

...... and driver monitoring - -

are next to be
introduced

erage

Market aV

AN
__|®™ Forward ADAS | ... N X O N
|| Sur‘round-view Développement
12 ® e-Mirror
cameras = Driver monitoring
Night vision
Rear view
The market is 9cameras b o
driven by
camera
PrOIife ratlon o 6 cameras e_._._.-. NN . _. Standardcar ._. 4 o _F S A -,
with forward 5 Eras
] Ty Surround-
cameras view is the
3cameras | - - - oo Llooooo
2 came
| camera . AR ..,

Yole Développement © April 2020

2012 2014 2016 2018

N\YOLE
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2020e

2022e 2024e
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CAMERA MODULE MARKET SHARES

Automotive camera module - Market breakdown by manufacturer in %

2019 Automotive camera module market (in %)
Tier-Is have entered the fray by player

and trust the main positions.

Kostal

Denso

5%
All  other players are well- LG ‘ 19%
known camera manufacturers >
The market is that have diversified from either agna
still highly mobile or digital photography.
Competltlve, Veoneer
and Tier-1s Competition  will  probably 10% 20 I 9
trust the first toughen in the next few years $4,160M
positions. as market growth attracts more | 45Munits o
players.
Aptiv
10%
Valeo .
13% Panasonic

Yole Développement © April 2020 3%

yNYO
e
} éveloppemen Edge Al | Webinar | www.yole fr | ©2020 12

3


http://www.yole.fr/

THE EVOLUTION OF DRIVING

Evolution of functionalities towards full autonomy

ADAS _ ey 3 Automated Driving

Level | Level 2 Level 2+ Level 2++

Traffic Jam
Assist

Automatic
Cruise Control

Advanced Advanced

Emergency Emergency
Driving SS2E Breaking +

Steering
Lane Assist
Cross Traffic
Alert
Surround View
. ) Auto . Valet
Parking + Object Remote Parking )
Detection arxking Pa rklng

Driver Partial Conditional High Full
\YOLE assistance automation automation automation automation

Développement
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THE EMERGENCE OF LIDAR
Adoption of LIDAR in ADAS vehicles

0.1% of total vehicles LiDARASP
4.7% 31.8% LR: $5 70
SR/MR:N/A
2020 Lo
70k vehicles equipped with LIDAR
LI DAR IS. h BFsegment ®Esegment mDsegment MCsegment = Pickup Truck Unclassiied ®WMPY mBsegment A segment
enetrating the
ADAS market 'Y 2.3% of total vehicles
in the F-
segment. As agFs o0 LR: $500
the price 2025 SR/MR:$122
decreases, it | ’
will be 0-3%
implemented 2.4M vehicles equipped with LIDAR
in lower mFsegment ®Esegment =D segment mC segment ©Pickup Truck mUnclassified mMPY mBsegment mA segment
segments.
1 1% of total vehicles
47%
LR: $380
2032 " SR/MR: $99

| IM vehicles equipped with LiDAR

mFsegment ™ E segment D segment ®C segment Pickup Truck mUnclassified ®MPY ®mBsegment ™A segment
\YO
‘ Développemen .
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THE EMERGENCE OF LIDAR
ADAS LiDAR roadmap

2020

%ﬁl)l |® '@I

INNOVIZ | UMINAR

N— N—— TECHNOLOGIES [

New technologies are introduced in LiDAR
including SiPM and FMCW

4  =US Lviinpal 2

In this full automation configuration, the

Only available in Audi A8 and
A7. Valeo is the only tier-I @

having automotive grade at this HONDA. ) hp :
i gTh tvoical & s f Great Wall 3 vehicle can perform all driving functions
tIrI:f?'.c 'a; ;SF:_)I,ZL:;: case Is for 5 under all conditions. The driver may have the
ic- [ : : ,
] “tomome’ option to control the vehicle.

LIDAR is introduced by more car
manufacturers and now include short/mid-

range LiDAR a|ong with Iong-range LiDAR. FMCW: Frequency-modulated continuous-wave
SiPM: Silicon photo multiplier
. . . SPAD: Single photon avalanche diode
\YO LE New LiDAR technologies now include MEMS,
\}Eévemppemem fiber laser;and SPAD array for Flash LiDAR. Eige Al| Webinar | wawyoledr | ©2020 5
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THE ADDITION OF SENSORS

Impact of adding sensors in ADAS vehicles

o

Ultrasound |

§

Ultrasound
Cameras
The |
multiplication W .
of sensors in — Long-range radar
vehicles Cameras
directly '
impacts the
complexity of ' Short-range radar
electronic e DRGNS —
architecture. Short-range radar “&
LiDAR
More ECUs More computing More software More complex E/E
requested power requested architecture

yDYOLE
e
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E/EARCHITECTURE AND COMPUTING

Evolution of E/E architecture

ELECTRICAL
ARCHITECTURE

1990s

ELECTRICAL
ARCHITECTURE

1970s

Consumer
demand for
safety and
software-

M

.
I

Hi Veltage Low Voltage Signal/Data Connectors Cut Leads
1000w/ bar SOW/bar (B/Sec) 25M8/ber 10/bar S0/bar

Hi Voltage Low Voltage Signal/Data Connectors Cut Leads

enabled pntilanieliliodended 00 ol Yole Développement © April 2020

features is
increasingat an
unprecedented
rate.

Increase of cLocTmoR
ADAS 2010s
systems and
vehicle
electrification

ELECTRICAL
ARCHITECTURE

1950s

MM

1000w/ bar (B/Sec) 25ME/bar 10/bar S0/ /bar

Hi Voitage Low Voltage Signal/Data Connectors Cut Leads
50W,/bar 'S

Hi Voitage Low Voltage Signal/Data Connectors Cut Leads

1000w bar SOW/bar (B/Sec) 25MB/bar 10/bar S0/bar

\YOLE o
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THE TRANSFORMATION OF E/EARCHITECTURE

E/E architecture evolution - Roadmap

Development
from a

distributed

architecture
toa
centralized
architecture.

o
L
s <
S

=

ir
zm

ppemen
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Super - All domain
computer

controllers
centralized into one
super-computer.

2030-2035

Vehicle centralization
20 — 45 ECUs

infotainment, comfort, powertrain, sensing, safety.

Domain centralization 30— 60 ECUs

[ 2025 ] .—H [Creation of specific domain controllers: ]

Yole Développement © April 2020

H
|_I_| ‘ ‘One function for one ECU’ principle will evolve toward

2020 HEEBE the merging of some ECU:s. Limited to a few functions.

Distributed architecture > 100 ECUs

Increasing software amount

50-100M lines of code 200 - 300M lines of code > 300M lines of code

Today, OEMs are still using a distributed E/E architecture with roughly one ECU per function.

Edge Al | Webinar | www.yole.fr | ©2020 a
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THE TRANSFORMATION OF E/EARCHITECTURE

zFAS module from Audi — Teardown from S+C

This module
has been
developed to

integrate data
coming from
radars,
cameras,
LiDARs and
ultrasonic
sensors.

N\YOLE

Développement

<3

NVIDIA.

Nvidia TegraKl SoC
* Image processing for parking
* Four cameras computed

e Driver monitoring

Courtesy of System Plus Consulting

*APTIV:

$#55 SYSTEMPlus
MHHACONSULTING]

Aptiv is the supplier of this module.

infineon .

/NETERAA -

now part of intel b

MCU 32-bitAurix

* Hosting differentfunctions
A-SIL D compliant

* Interfaceto the car architecture

CycloneV SoC

Responsible for sensor fusion
Pre-processing ultrasonic
sensors

* Internal gateway

MobilEye EYEQ3
* Front cameraimage processing
AEB for cars and pedestrians

Edge Al | Webinar | www.yole.fr | ©2020 a
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MARKET FORECASTS

Overview of sensors and computing market revenue

LIDAR 2025

Radar ~
Computing ADAS $22-4B /7

Camera module

1B
A fast-growing $8

market at a CAGR: 18%
CAGR;020.2025

of 21%.

[ J
yDYOLE
e
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INDUSTRY OVERVIEW
Consolidation expected in the LiDAR industry

More than 80 LiDAR companies Limited number of OEMs
Velodyne: INNOVIZ

(cdcerron
There are tOO ro_lin?és?nFe / ;
many LiDAR e (S it — m &
Compan |es LeiShen Intelligent System OUSTER STROBES Mercedes Benz
cr?mparelt):l to - aHESAI A P )
the number o SureStar eadar iec N/ @
OEMs willing to O BOSCH . @ ™o & -
Implement H . LSS
LiDAR. LiDAR Y et Panasonic  LUMOTIVE -

. (\l qﬂ m=
f(:_ozinpaﬂles must ’ InnoVusion | A(J B <\ Baic moToR
ind other S
markets to @ sense i &5 o @& ) @
generate cash. RGO BARAJA photonics GEELY @ enauy HYUNDAI HONDA Great Wall
XENOMATIX Proneer

AEve

AUTOMOTIVE VISION SOLUTIONS

-—

< *1 /q *blackmcre;

\okom

ABAX SENSING &TETw’A /UE - —6 SII_
yg\\(OLg \..p Autoliv dlic«feld

OMRON

sgs

LUMINAR

/

Oryx went bankrupt in 2019 and Aurora
acquired Blackmore the same year. Aurora
recently acquired Uber ATG.

Other LiDAR companies are expected to follow

the same path.

-

Edge Al | Webinar | www.yole fr | ©2020
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ROBOTIC VEHICLE SENSING TECHNOLOGY TREND vy

5t generation Waymo sensor suite WAYMO

Lidars

Short-/mid range x4
Robotic Long range x|
vehicles will
rimarily use
iﬁ\dustri;’l Radoarts
grade 360° view x6
technology.

Cameras:

360° view

Cameras x29

N\YOLE
yDévetﬂppemen! Edge Al | Webinar | www.yole.fr | ©2020
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SENSING FOR AUTONOMOUS DRIVING

Automation Market Drivers Robotics
Automotive /Aerospace Robo-cars/shuttlessfUAM
Serviceability
R ;Lli;iarsl ff_rgve been instrumz;)tal in 5utting Performance
i i ully self-driving cars on public roads™ ore
For ADAS equipment, cost is & supportability

the primary driver and

reliability the barrier to Industrial - S

entry. « Good enough » Can s Industrial @ ag
performance has High-end lidars - ',“-I‘* . ‘3
nevertheless to be achieved. '

automotive
radars

Cost <

v

Performance
SS lidars 4D radars FMCW

Automotive ek Robotic vehicles are using high-

cameras end industrial sensors.The
Automotive retrofit approach and the
radars , i
serviceability/low volume of Maa$S
US transducers means there is no stringent
Cost reliability nor cost issue.The key
& reliability v driver here is performance.

\YOLE Reliability
‘}Dévemppemem Edge Al | Webinar | www.yole.fr | ©2020 23
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LOGISTICS: THE FLOW OF THINGS

Warehouse Port

Starting point

A
=

Terminal
truck

Worker conveyor

Need of sensors:
cameras,radars, LiDARs

N\YOLE
v

The size of moving objects in the logistic chain varies
tremendously, from human hand to huge ships.

Ending point

- f
‘ w Terminal Crane
Belt . truck W
i : arehouse
Delivery conveyor  Forklift ¢
Worker  truck Port Starting point -
or
Warehouse ﬁ | ' !
Belt AGV Autonomous truck
conveyor (2019) (2021) ae
i (017)
Each step of the logistic chain is changing to automated ‘}'\YO”
. . vehicles.
LOngthS:Toward fuu It is a major shift in business model for system suppliers.
H .
auto m atl on Autonomous ship
| (2035)
Ending point -
) { s i . 3
A ﬁ 2 | l ” g £
i | = 7 ol Crane

i 7 2017

Ddellvery Belt Autonomous truck =0
g rone Delivery conveyor AGV (2021)
(2019)
\ robot Port
nNWYOLE (2019) Warehouse

svel
\}Deve oppement Edge Al | Webinar | www.yole fr | ©2020 24
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LOGISTICS: MANY PLAYERS ALREADY INVOLVED

TOYOTA e sErvVa «
Bl R4 ATERIAHANDLING  Soasin, e - amazon robotics
KION
Logisnext ARovrP
AITSUBISH! LOGISNEXT €. L. YUNGHEINRICH oT . swisslog
DAIFUHu 55' " o ) Member of the KUKA Group
Always an Edge Ahead corinren
BALYO ‘
Industry Honeywell AGV
[KOLLMORGEN | E"ﬁ‘ AN DAIFUKU
Because Motion Matters™ EUTEE mnumMmuEuBnEnmEﬂ E Always an Edge Ahead J_}
YOKOGAWA o
DAIMLER.
marble®
g
‘ [ amazon
: j ’/ ;’; m! S S~~—"
i HHE — ‘gb ANY botics
Large AGV Postma’y Last mile

STARSHIp delvery

— SEGWAY
DYOLE ROGOTICS boxbot
\}Devei pppppppp Edge Al | Webinar | www.yole.fr | ©2020 25
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SENSOR FUSION

Computing unit — ADAS system overview

As more and
more sensors
are used for
ADAS,
computing will
become critical.

Data processing
and computing
power will
become
differentiating
parameters.

YO

‘}Dévetcppe

-

3

en

Ultrasonic

D
& o

Outside

\ 4

Transmission

Engine

v

)

Braking

v

(@)

Steering

Yole Développement © April 2020
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SENSOR FUSION

Different sensor capabilities for sensor fusion

Thereis no
perfect 3D

sensing
technology.

N\YOLE

Développement

6 Freguency
Iwn N 1\
‘Pl I \ [ Ill'r

ultraviolet
CAMERA
COLOR
~380nm (Violet)
Wavelengths to
~780nm(Red)
X
Spatial
coverage y
Strong High Resolution
points images

infrared

- N N M
I [ / Il”g [ / f/
IRYRW, Il'l l'lll [ \‘\ X | /
u I|u| 'U' "Un'l "nUa'l [\ EU“ /

840nm/905nm
(Close to visible)

1550nm
(Eye safest)

* S
N X1
"""
conditions
Courtesy of Outsight

\J

microwave

£
B
._/
r/-

RADAR

AXIAL SPEED

4mm (77Ghz)
Higher resolution

12mm (24Ghz)
(First version)

‘Wavelength 9

radio waves

AvA VAV

Camera: provide high resolution images

but lack of native depth information and
depend on light conditions.

Radar: measure velocity with great
precision but have trouble to detect static
objects and to measure the position of
objects due to low resolution.

LiDAR: only sensor to provide native 3D
data but high performances LiDAR are very
expensive.

Edge Al | Webinar | www.yole fr | ©2020
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SENSOR FUSION

The parallax issue

Calibration

will be crucial
to combine
different
perspectives.

Courtesy of Outsight

When sensors are positioned apart from each other, they will
have a different perspective on the vehicle’s environment
(parallax) which may lead to a situation in which one sensor
can perceive an object, while it is occluded for the other
sensor

N\YOLE

Développement

Edge Al | Webinar | www.yole.fr | ©2020
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SENSOR FUSION

Dream vs reality

The ideal case [ The reality: not enough space }

VOLVO

Packaging

* Camera and Radar n Grill

Gathering all
the sensorsin
one placeis

Emblem
Radar

Camera - depth ~ 20mm
Cooling system

engine Bay /

not possiblein
ADAS

Body n whnte
vehicles. Courtesy of System Plus Consulting
. Source: Paul-Henri Matha,
All the sensors are allgned. and .clorse.d one to DVN LIDAR conference, 2019
the others. The parallax issue is limited, and O for shock sheorbancs

fusion of data is easier.

In most of the times, it is difficult to integrate
more than two sensors in a place due to
several constraints.
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SENSOR FUSION

The place of the sensor fusion

Sensor fusion
uses
sophisticated
computer vision
and deep-
learning-based
algorithms

Complex use-
case scenarios
expected of
driverless cars
can be
understood.

N\YOLE

Développement

Mono cameras

Image

e

Point data, Relative
velocity

Lidar

Point cloud data

Stereo cameras

Left & rightimage

Global position + vehicle

state information

engine in the control decision map

2
object
detection
Sensor
fusion engine
Dedicated
hardware &
software
3D object
Region of Environmental map

Vehicle control

Longitudinal control

Occupancy grid
map

Heading
profile

Lateral control

Velocity
Vehicle state profile
information

f

LOCALIZATION

PERCEPTION AND COMPUTING ACTUATION

}

f !
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SENSOR FUSION

From image processing to fusion platform

Fusion platform from NVIDIA

* Amount of data processed Price
* Performance per unit
* Consumption
Frame processing
other sensors
Fusion platform
""""""""""""""""""""""""" > $1000
Sensing Processing Unit — ISP stacked $ 100
with CIS
"""""""""""""""""""""""" $10
Set of pixels processing , i !
Image Signal Processor - = = |-<53

Standalone ISP from Altek

YOLE Image processing Computer vision Al algorithms

Algorith
() comple
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SENSOR FUSION
Toward accelerators in automotive
uss 20 Ambarella CV2

CPU Auster Timers
41 -53.000 L'u;:.j -in 12C SP| GPIO WOT Ethermnet Host | Device
PN patey) @
Video Inpu ‘ ) V»do-oOulpu( Serles
MIPI CS12 / P'mgc S‘% ) Steveo and Computer| | © gl In production
. roCessor P )
In productlon e sLvs tetd L MIPI CSH-2. P
A Cober o Ko CompRt ator ity . X | :
for 202 | Sl I cuicor || commenm e MIPY DSt for 2021
(@) Am*®Cortex®AS3 || Handiing Unit Arm® Cortex*-R52 | |
MIPI CS1-2/
stvs | MIPICSE2,
Deep Leaening Doep Loarning Accelerator LVCMOS / Ambarella Memory System Security Features ] MIP! DSt
- Accelerator Lm |
Audio 10 DDR o e |,
Multithreaded
“\-._W . Multithread 5~ o W = : il sl
Mo eve e Ambarella
An Intel = LPDDR4 / SD Card /
Company Accelerators allow LPOORAX oMMC
OEMs to implement

Accelerator

their own neural
networks embedded in
SoC
In production In production
for 2021 for 2021
’. TEXAS Comtax " RSF @2
INSTRUMENTS NVIDIA.
N\YOLE
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SENSOR FUSION

Data fusion for automated driving enables more functionalities

2030

. ' Lane Keeping Assist
Itrasoni se" ACC with Stop & Go

Blind Spot Monitoring

2020

Lane Keeping Assist

ACC with Stop & Go

Blind Spot Monitoring .
Parking Assist ADP’\S camera

Parking Assist

High Beam Assist
Traffic Sign Recognition

AEB

— —

N

LiDAR

High Beam Assist

Traffic Sign Recognition Parking valet

N
Distributed or domain Traffic Jam Pilot
centralized E/E architecture Viewing camera
0 Highway Pilot

Domain or vehicle centralized
E/E architecture

Thermal camera

\}!)IJQJ;EE Data fusion
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SENSOR FUSION
Add chips to add functionalities

SCALING OF BMW PLATFORM ARCHITECTURE.

Backs with NCAP, L1 Parkea L Debving Mid, 12 Parkcng High

Falback Level

3 NDCAM bow
= =

O UCAP

- o
;_\\ lc;“ [ Poresas 13 | Paresas Nt C:E:J a.—.\m. s
iU L L | o T E
s s T s
[ Clessc AUTOSAR
Tyslew wnd TeRuwy Aerh Soctare b Bdomaind Drwmg Devieens | 2 4ge JT00 | Semee Pend D Aduptive AUTOSAR Paged SOU rce: BMW
Level | Level 2 Level 3 Level 4/5
| chip | chip 2 + | chips 3 + | chips

2.5TOPS 24 TOPS 72TOPS 96TOPS
JYOLE 6W 10W 30W 40W .
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SENSOR FUSION

From sensors to fusion in automotive — Overview of players

Sensor Module Signal Analysis Fusion
Autoliv ' processing
AY nied vision Panasonic socionext

$FLIR Cere M Mo

7

& sumrLs
ﬂ.utﬂli\i :E;Iml = SurEsEEs ’Dl’eamCHIPI e
] A B e
& BOSCH GENTEX %‘H’J‘ @Z n“lDIA
TOSHIBA

nextchip

== | - 2 XILINX|

Lidar QuaNERGY DIBOTICS
— == INNOVIZ

-
!Mﬁ‘u’z!é roneer “) FOTONIC % TECHNOLOGIES m

Ambarells

RLENESAS

(cq cepTon

-,
Rad it DENSO TEN Inflneon i
a ar it weniod F‘aol;gﬁg]:\'} 7 |
- © BoscH ANALOG
<)|vayyar (@ntinental T
C — viieo DEVICES
@ AHEAD OF WHAT'S POSSIBLE™
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" From chnologllst Maigkets

Thank you for:
your attention

Contact:pierrick.boulay@yole.fr
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Empowering Product Creators to

Harness Edge Al and Vision

The Edge Al and Vision Alliance (www.edge-ai-vision.com) is a partnership
of ~100 leading edge Al and vision technology and services suppliers, and

solutions providers -

Mission: To inspire and empower engineers to design products that - -_-' s
perceive and understand. i _.'.'-

The Alliance provides low-cost, high-quality technical educational JF
resources for product developers e d g e al + vision
Register for updates at www.edge-ai-vision.com ALLIANCE

The Alliance enables edge Al and vision technology providers to grow their
businesses through leads, partnerships, and insights

For membership, email us: membership@edge-ai-vision.com

edgea|+\/|5|on ALLIANCE

npowering engineers to design systems that perceive + understand
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Join us at the Embedded Vision Summit

May 25-27, 2021 —0Online

The only industry event focused on practical techniques and technologies
for system and application creators

e “Awesome! | was very inspired!”
yinsp em h@dd@d

* “Fantastic. Learned a lot and met great people.”

* “Wonderful speakers and informative exhibits!” V I S I n
Embedded Vision Summit 2021 highlights: S u I I | I I l It

* Inspiring keynotes by leading innovators | MAY 25-27

* High-quality, practical technical, business and product talks

* Exciting demos, tutorials and expert bars of the latest applications and technologies

Visit www.EmbeddedVisionSummit.com to sign up for updates

edgea|+\/|5|on ALLIANCE
_______ s systems thot perceive-+ tdersiand 38
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