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AUTOMOTIVE APPLICATION AND MARKET
From simple to complex ADAS applications

The 
combination 
of multiple 
ADAS 
applications is 
needed to 
reach high 
levels of 
autonomy.
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LDW LKA LCA

ACC ACC 
stop&Go

TJA HP

Level 1 applications:
Lateral OR longitudinal driving tasks

Level 2 applications:
Lateral AND
longitudinal driving
tasks

Level 3 applications:
Lateral AND
longitudinal driving
tasks without the
driver (specific use
case)

Traffic-jam 
chauffeur

Increasing need of sensors and computing

Level 0: 
Manual driving

Surround 
view

Park 
assist

Remote 
parkingRear view



3

AUTOMOTIVE APPLICATION AND MARKET
How technological innovations are implemented

The F 
segment is 
where most 
of innovations 
are firstly 
implemented 
due to a 
higher car 
ASP.
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F segment
0,3%

E segment
5,7%

D segment
18,1%

C segment
40,2%

B segment
15,2%

A segment
6,5%

MPV
5,4%

Pickup Truck
8,8%
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2020 Passenger car volume - Split by segment

F segment is where technological innovations are implemented
Average ASP: $100k àADAS content about 3%=$3000
2020 volume: 174k units

C segment is the bulk of the market, price pressure is very strong
Average ASP: $30k àADAS content about 1%=$300
2020 volume: 23M units

A strong work on the cost/performance ratio has to be done to implement innovations into lower segments

New functionalities using state
of the art sensors and
computing are implemented in
this segment.
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AUTOMOTIVE APPLICATION AND MARKET
Adoption of LiDAR in ADAS vehicles

LiDAR is 
penetrating the 
ADAS market 
in the F-
segment. As 
the price 
decreases, it 
will be 
implemented 
in lower 
segments.
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2021

2026

2032

0.14% of total vehicles

3% of total vehicles

9% of total vehicles

LR: $596
SR: N/A

LiDAR ASP

LR: $446
SR: $122

LR: $372
SR: $102



55

Imaging technology

LIDAR TECHNOLOGY SEGMENTATION

MEMS Optical-phased arrayMechanical

Pulse

FMCW

Phase shift

Other mechanical

Flash

*FMCW: Frequency Modulated Continuous Wave

Other optical

Sequential Flash

Ranging technology
Not disclosed

Other optical
Sequential Flash
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*Non-exhaustive list
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TEARDOWN OF THE ROBOSENSE RS-LIDAR-M1
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Interface board

Processing board

Analog to digital board

MEMS mirror module

MEMS mirror module bracket

It operates 905 nm lasers with 
direct time of flight (dToF) for 
range evaluation.

The maximum range is 150 m 
with a 10% reflectivity target. 

Opening the RS-LiDAR-
M1 reveals a MEMS 
scanner and five optical 
modules containing one 
laser diode and one SiPM
each. 

*More information on this teardown can be found at https://www.reverse-costing.com/

The Robosense M1 is one of the first automotive MEMS LiDAR. It is 
using SiPM as receivers and shows higher complexity compared to 

mechanical LiDARs.
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INTEGRATION OF SENSORS
Evolution of LiDAR volume

Further 
volume 
reduction is 
needed to 
integrate 
LiDAR in 
headlamps.
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1800cm3

600cm3

2018 2023-2025?

780cm3

470cm3

240cm3

Volume

Integration 
into the grille / 

fender

Integration in 
headlamps

On the roof
Source: 
Velodyne

Source: Valeo

Source: Innoviz
Source: Blickfeld

Source: Continental

125cm3

600cm3

Further reduction 
for windshield 
integration?Source: Blickfeld

125cm3

143cm3

Source: Xenomatix
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INTEGRATION OF SENSORS
Position of sensors today

As of today, a 
car can monitor 
objects ahead 
and behind it 
but is not able 
to detect 
anything on its 
sides.
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For sensing

For viewing

• As of today, most of the sensors are implemented either at the front or at the rear side of cars. They are used for
sensing applications.These applications can take control of the car in some cases.

• Few sensors are placed on the side of the vehicle. Only surround cameras are placed on these sides of the vehicle.
They are used only for viewing applications.

Up to 200m Up to 30m
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INTEGRATION OF SENSORS
New places to integrate sensors – Opportunities linked to lighting and EVs

As lighting 
becomes more 
and more 
horizontal, this 
create 
opportunities to 
integrate more 
functionalities 
for 
communication 
but also to 
integrate 
sensors.
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Black line on electric 
vehicles à potential to 

integrate sensors
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INTEGRATION OF SENSORS
LiDAR integration roadmap

2018 2021 2022 2023 2030

LiDAR into the 
grill

LiDAR into the 
bumpers

LiDAR into the 
roof

LiDAR into the 
fender

LiDAR into the 
roof

LiDAR behind the 
windshield

LiDAR into the 
headlamps

LiDAR is expected to be
implemented behind the
windshield, meaning that
it is the first combination
of forward ADAS camera
and 3D LiDAR.

Possible combination of 
LiDAR and other sensors 

in a single module?

There is a large diversity of LiDAR positions.
This may be explained by the application
targeted by the OEMs. High-mounting
positions are ideal for long-range applications
like highway driving (at high speed).

LiDAR behind the 
windshield
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TECHNOLOGY ROADMAP
Supply chain analysis – Known design wins

As of Q3-
2021, the 
Valeo SCALA 
is the only 
LiDAR 
mounted in 
ADAS cars.
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905 
nm
69%

1550 
nm
14%

1064 nm
7%

Unknown
7%

885 nm
3%

Mechanical
66%

MEMS
17%

Flash
10%

Unknown
7%

Split by technologySplit by wavelengthSplit by LiDAR supplier

Valeo
28%

Robosense
10%

Luminar
7%

Livox
7%

Denso
7%

Continental
7%

Unknown
7%

Cepton
7%

Innoviz
4%

Ibeo
4%

Innovusion
3%

Huawei
3%

Hesai
3% Velodyne

3%

*Total number of design wins known to date (29).
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TECHNOLOGY ROADMAP
Automotive LiDAR technology roadmap

2018 2021 2022 2024 2025 2030

Mechanical LiDAR 
based on EELs and 
APDs at 905nm

Flash LiDAR 
based on VCSELs 
and SPAD array at 

885nm

MEMS LiDAR 
based on EELs and 

SiPM at 905nm

MEMS LiDAR 
based on EELs at 

905nm

Mechanical LiDAR 
based on fiber

laser at 1,550nm

MEMS LiDAR 
based on fiber

laser at 1,550nm

First FMCW 
LiDAR

First OPA LiDAR

Flash LiDAR 
based on VCSELs 

at 940nm

Release date 
is not known
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• The automotive LiDAR market is expected to follow a similar pattern to shipments. Revenue will
increase modestly until 2024 followed by a large increase with increased adoption in the ADAS
segment.

• The LiDAR market is expected to reach $2.3B in 2026, growing at a CAGR21-26 of 93.6%.

LIDAR Technology Roadmaps: Trends, Developments, and Opportunities | Presentation | www.yole.fr | ©2021

LIDAR AUTOMOTIVE MARKET
Automotive LiDAR revenue forecast

2018 2019 2020 2021 2022 2023 2024 2025 2026 CAGR 21-26
Total $9 $20 $26 $85 $193 $346 $880 $1 387 $2 318 93,6%
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Automotive LiDAR market revenue
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OUTLOOK
How OEMs can reach (full) autonomy

Larger OEMs

Companies are also entering the automotive market by 
developing self-driving features or their own car.

Will develop basic automated driving features using Tier-1s. To do so, 
Tier-1s will partner or acquire start-ups to bring them the 
knowledge.

Companies are positioning themselves (maybe through 
acquisitions) to be at the center of automated driving systems.

Will develop their software for advanced automated driving features 
through partnerships or acquisitions.

Consumer companies

Semiconductor companies

Acquisition

Smaller OEMs

Driverless and electric car

Partnerships?

Partnerships/Acquisitions?
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OUTLOOK
Consumer AV

A new market 
with a new 
type of sensor? 
Such cars 
would bring 
more sensors 
and more 
computing 
power than 
can be found in 
traditional 
ADAS cars.
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• With the entry of new players such as Huawei, Xiaomi, Oppo, (potentially Sony), and Apple in the automotive
market, a new market could appear that would be different when compared to ADAS and Robotic vehicles.

Performance
& serviceability

Cost
& reliability

Cost Performance

Reliability

Serviceability

FMCW 
LiDAR

4D radar
Automotive

cameras

Industrial
cameras

Industrial
LiDARs

SS LiDAR

US transducers

High-end
radars

Automotive 
radar

“LiDARs have been instrumental in putting 
fully self-driving cars on public roads”

Consumer AV

ADAS

Robotic vehicles

Consumer AV cars will use
more sensors and more
performant sensors than found
in ADAS vehicles.

Average ASP: $30,000 Average ASP: 
$60,000 – $90,000 ?

Average ASP: 
$150,000
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OUTLOOK
Consumer AV – The example of Arcfox

Much more 
computing 
power than a 
Tesla (140 
TOPS).
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• The Arcfox Alpha S is the first move of Huawei in partnering with the BAIC group to manufacture
a new car.

Arcfox Alpha S

• Collaboration between Huawei 
and the BAIC group

• Up to 708 km (NEDC cycle)
• 94kWh battery
• Up to 800 TOPS computing 

power (~x6 more than in a Tesla)
• 3 LiDARs
• 6 radars
• 9 cameras
• full-stack solution for L4-L2+ 

autonomous driving
• ~€55,000
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• The combination of multiple ADAS applications is needed to reach high levels of autonomy. It
requires an always increasing need of sensors and computing power.

• There is still a large diversity of players involved in the automotive LiDAR, each at different level of
maturity. Mechanical LiDAR at 905nm still dominates the market.

• The use case has a direct impact on the position of the LiDAR(s) and on its specifications. There is
not one LiDAR that fits all applications.

• The location of LiDAR is evolving, positioned into the grill at first to other locations such as the
roof, the windshield, headlamps, the bumpers, or the fenders.

• The LiDAR market is expected to grow fast, especially after 2023 to reach $2.3B in 2026.
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KEY TAKEAWAYS
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Thank you for your attention !

Contact: pierrick.boulay@yole.fr
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