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• Valeo is a French global automotive supplier, founded 1923 and 
headquartered in France

• The group employs more than 110,000 people in 29 countries worldwide

• German city Bietigheim (close to Stuttgart)
is the center of “anSWer”, Valeo’s automotive 
software product line

About Valeo
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What is ADAS?

• Advanced driver-assistance systems (ADAS) are technologies that assist 
drivers with the safe operation of a vehicle (Wikipedia)

• They are usually classified into 6 categories (“SAE levels”)
• Level 0 - Level 2: Driver is in charge
• Level 3 - Level 5: Vehicle is in charge

• There’s a wide variety of sensors used for this; vision is the dominant one
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Level 3 Driving: 
Mercedes Drive Pilot

Level 3 Parking: 
Valeo Park4U

https://www.mbusa.com https://www.valeo.com
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Sensor and SOC set for ADAS

• Historically, each sensor had its dedicated signal processor 
(SOC = system on chip)

• As the car infrastructure got more and more complex, auto manufacturers 
started to combine, reduce and centralize the amount of the SOCs

4

PAST TODAY FUTURE?FRONT CAMERA, 
RADAR, LIDAR, THERMAL

REAR CAMERA

ULTRASONICS

DRIVER CAMERA

CORNER RADARS

central / zonaldiverse & decentral
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Typical ADAS SOC layout
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System-on-Chip

high-performance 
CPUs

NOC = Network on Chip

programmable 
accelerators

real-time 
CPUs

I/O interfaces
non-programmable (but 

configurable) accelerators
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What do we have to do in (vision) ADAS?

Vision SOCget video* in

get other data in

get video out

get data out

detect and act

1 .. >10 cameras

* similar for radar, lidar, ultrasonic
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What are typical tasks on an ADAS (vision) SOC?

• Adjust video signal

• Find and track relevant objects in the image

• Find a suitable driving / parking corridor

• Activate steering and braking

• Monitor the whole system
7

Image Signal 
Preprocessing

Dewarp

Application

Monitoring

Image source: Cityscapes Dataset
http://arxiv.org/abs/1604.01685
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Vision 
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Curbstones
Lanes
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…

http://arxiv.org/abs/1604.01685
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Inside an ADAS (vision) SOC
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ADAS SOC

CPU

CPUCPU

CPU

(GP)GPU

Digital 
Signal 

Processor

Vision IP

NOC = Network on Chip
memory
interface

Stereo Motion

…
Video Encoder / 

Decoder

AI accelerator

real-time 
& safe 
CPUs

USB, CAN, 
Ethernet...

ISP
De-

warp

…

… …

get video in

get other data in & out

remove lens distortion

run operating system & 
driving / parking 

application
real time 

communication and 
health checks

high-speed data transfer 
internally and to 
external memory 

(RAM/ROM)

draw an image for 
display (like Surround 

Vision)

perform some parallel 
computing (GPGPU)do some video-preprocessing (motion 

estimation, depth estimation, etc)
calculate generic signal 

processing

accelerate AI 
inference
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Example ADAS SOCs of previous/current generation
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AMD Xilinx ZU4

Renesas R-Car V3H

CPU 
(Quad ARM A53)

RPU 
(R7)

Vision IP
(Stereo, Flow, 

Class.)

AI Acc.
(CNN IP)

ISP Dewarp

IO

Enc/Dec.
DSP

(IMP/
CVe)

CPU
(Quad ARM A53)

RPU 
(R5)

FPGA
(Programmable 

Logic)
Enc/Dec.

IO

Nvidia Xavier

CPU 
(6x ARM custom)

RPU 
(R5)

Vision IP
(Stereo, Flow)

AI Acc.
(DLA)

ISP

IO

Enc/Dec.
DSP

(PVA)
GPU

All based on public information.
Size of building blocks based on a subjective rating.

Texas Instruments TDA4V

CPU 
(Dual ARM A72)

RPU 
(R5)

Vision IP
(Stereo, Flow)

AI Acc.
(MMA)

ISP Dewarp

IO

Enc/Dec.
DSP

(C66x)
GPU GPU
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The hardware side: AI replacing other accelerators

high-
performance 

CPUs

GPGPU

Digital 
Signal 

Processor

Vision IP

memory
interface

Stereo Motion

HAAR
Video encoder / 

decoder

(small)
AI accelerator

real-time 
& safe 
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USB, CAN, 
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ISP
De-

warp

HOG

… …

high-
performance 

CPUs

GPU

memory
interface

Video encoder / 
decoder

(large)
AI accelerator
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& safe 
CPUs
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ISP

Many dedicated small accelerators  Fewer, unified accelerators

Previous generation Next generation
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The software side: Introduction of new layers

Previous generation
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Low-level drivers

Operating system

Automotive middleware

Vision & other perception stack

Application (End-user functions)

Next generation

Hardware abstraction

Low-level drivers

Scheduler

Vision & other perception stack

Application (End-user functions)
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Middle and upper layer abstraction

• Automotive middleware acts like a translator between 
the car's hardware and its software
• Auto maker’s solutions: MB.OS, BMW OS, ASIMO OS, 

Tesla OS…
• Tier 1’s solutions: Valeo vOS, Bosch AOS…

• The underlying operating system is often QNX 
• Some of these rely on AUTOSAR (Adaptive or Classic)
• They include mechanisms to distribute code over 

several CPUs and SOCs, to balance the load and to 
update SW

12
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Towards the Software Defined Vehicle (SDV)

• A SDV is a “an ecosystem that continuously provides new value and 
experiences to users by updating features through software” (source PWC)
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SOP EOP

Purchase car 

Start Of Production End Of Production
10 to 15 years 
maintenance

Purchase new functions 

Consumer

Auto maker

Software development

Hardware development

Decoupled SW / HW lifecycles
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Towards the Software Defined Vehicle

• Key new vehicle requirements: updatable, connected, secure
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SOC(s)

persistent memory

Cloud

real-time & safe 

CPUs

new 
software

AI Apps

communi-
cation

AI Accelerator

high-performance 
CPUs

Over-the-air
update

supplier
backend
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Advantages of new programming models for SDV

End 
customer

Auto 
makers

Hardware 
suppliers

SOC 
suppliers

Software 
suppliers

Regular function 
updates possible

Move more easily from 
one hardware supplier 
to another

Ability to re-use project 
software in other projects, 
even with different SOC

Easier for newcomers to 
get into the business: no 
need to re-invent the wheel

Easier integration 
into various 
systems
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Recap – Towards HW-Agnostic ADAS for SDV

• Software-defined vehicles require preparation

• Choose the right middleware (preferably HW independent)

• Abstract your software from hardware-dependencies, 
move away from specific accelerators to AI engines

• Use open, standardized solutions where possible

• Move away from low-level programming

• Use independent, open frameworks
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…

“OpenVX and the OpenVX logo are trademarks of the Khronos Group Inc.”
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• Edge AI and Vision Alliance
• https://www.edge-ai-vision.com/resources/applications/automotive/

• Valeo BRAIN division
• https://www.valeo.com/en/brain-division/

• SAE levels of driving automation
• https://www.sae.org/binaries/content/assets/cm/content/blog/sae-j3016-visual-

chart_5.3.21.pdf

Related Resources

17

https://www.edge-ai-vision.com/resources/applications/automotive/
https://www.valeo.com/en/brain-division/
https://www.sae.org/binaries/content/assets/cm/content/blog/sae-j3016-visual-chart_5.3.21.pdf

