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The future automotive C.A.S.E.

Semiconductors will be
critical for future
automotive challenges:

 Emissions
Transition to electrified
powertrain and sharing
schemes

- Safety & traffic

congestion
Transition to ADAS Level 1-
2 and connected vehicles
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From ADAS to AD: Evolution of functionalities toward f¢rad

full autonomy summit

Level 1 Level 2 Level 2+ Level 2++

e
Cruise Control
Advanced Jam Assist Advanced

Emergency Emergency
Driving Breaking Breaking +

Traffic Alert

, Surround View + Auto . Valet
Parking Glifect Frreaior Remote Parking ER

Driver Partial Conditional High Full
y'\"OLE Assistance Automation Automation Automation Automation
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http://www.yole.fr/

embedded

Sensing for ADAS to AD — sensors type PER VEHICLE VISION B

summit /.

Time

A <2012 2017 2022 2027e 2032e 2037e 2042e
~2037
Levels | # |
Assisted driving Autonomous Ll i
(ADAS) Driving (AD) Radar 8
> .
Lidar 4
HANDS-OFF Ultrasonic [0

2

EEET-OFF f
@ | ~2027
2012 2017 Levl 34 | #
Lowel || #] Lowel 2| # ﬂ » Camers 12

Camera I » Camera 3 » Camera Radar 8

Radar I Radar | Radar B Lidar |

n)yoo LE lltrasonic 4 Ultrasonic 8 ' lltrasonic 8 Ultrasonic [0
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Software pipeline for autonomy VISION

Object detector o
2D object
Lane detector detection
S Sensor
Image Traffic sign fusion
detector engine

Dedicated

3D object Region N
Object detector of InteV Environmental
B map

Occupancy
Occupancy grid grid map Planners

Path planner

Point data, Relative velocity

LiDAR

Vehicle control

Accelerator
control

Brake control

Point cloud data

map generator

L. : Position,
Left & right image Motion planner heading

Vehicle state _ and velocity Steering
-/' estimator Vehicle state profiles control
information
GIobaI position + vehicle st?te information

\ J | )

\ | |
}E)L‘l!;eﬁ SENSE COMPUTE ACTUATE
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Number of ECUs per car evolutions

1 ECUs per function Zone/Laye

Number of

Number of functions in a can

ECUs in aca

Number functions
per controller (ECU
|/ Zone / Dd)

2000 010 2020

\YOLE ' Time
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Total
decentralization

Partial
centralization

Total
centralization

ADAS/AD architecture pipeline VISION B
((aoas Frone \( oms  \( Side & rear ADAS\(” Ragar  \( Lidar )
camera @ @ @ system system @
) \ﬁ/ ___
f(ADAS Front Side & rear ADASY(C  pms  \( Radar  \( Lidar ~N

camera Cle::ral % system system
: E atrorm @ C @ @ @
g g VAN VAN v/
8 (" ADAS Front Slde & rear ADAS  pMS Raaar Lidar \\
camera ~ Central system system
@ platform % g @ @
= gw ))
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= - - - VISION
ADAS application technologies in 2022 Ut L
Type of
System Type of sensor computing
/ Driver monitoring\ /ZD or 3D Camera\ 4 SoC, AI-SoC N
_ ADAS Front camera Camera (mono, AI-SoC
Imaging stereo, triple)
ADAS surround Camera SoC, AI-SoC
camera ECUs
Night vision Thermal camera AI-SoC
Radar ADAS Radar Radar MCU, SoC
Lidar ADAS Lidar 3D Lidar AI-SoC
Control systems
Actuating & others MEU
Central Fusion platform & ADAS SoC, AI-SoC
platform domain controller K / K /
N\YOLE
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ADAS processors companies

embedded
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% AMD\
2%,
Ambarella” & XILINX.
Qualcomm
VSORA

A Horizon
' Robotics

+many start-ups

Border denotes leader(s)
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ADAS processor revenue forecast, by application VISION B
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@ Central compute: CAGR2I 7= 40%
® Imaging: CAGR,, ,; = 13%

® Radar: CAGR,, ,; = 23% $108
® Lidar: CAGR,, ,; = 94%

@ Actuating: CAGR21-27 = 15%
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ADAS processor revenue forecast, by technology VISION B

summit

@ Al-enabled SoC with accelerator and Al co-processors : CAGR,, ,;=21%
@ SoC without accelerator CAGR,, ,;,=27%
@® MCU: CAGR,,,; = 17%
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Yole Développement reports
Computing and Al technologies for Computing and Al

Technologies for

automotive 2022 Auomote

https://www.i-micronews.com/event/computing-
and-ai-technologies-for-automotive-2022/

Microcontroller Market Monitor Q1 2022

Microcontroller

httDS://WWW. i' Market Monitor

micronews.com/products/microcontroller-
qguarterly-market-monitor/
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