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Which LIDAR technology will win the race towards
autonomous driving?
LIDAR,

AN ENABLING TECHNOLOGY FOR AUTOMATED DRIVING

AND NEW MOBILITIES
The automotive industry is changing:
• Vehicles are more and more
connected,
• Motor electrification is growing to
meet regulations requirements,
• Safety has become a major concern
and drives the development of new
technologies.
One of the major trends that will
impact OEM and suppliers businesses is
the emergence of new mobility
schemes.
New users seek more flexibility and
lower cost for their trips. The car is
seen as a transport service. To meet
these demands, new mobility models
emerge, especially pay-per-use models
such as car/ride sharing, carpooling, “ehailing” taxi alternatives, and peer-topeer car rentals.

The development of the autonomous
vehicle meets these new mobility
models.
Indeed, from an end-user perspective,
automated driving offers on-demand
access to mobility and the possibility to
rest, entertain or work during a car trip.
The forecasted linear evolution for
autonomous
vehicles
should
be
disturbed by the arrival of first Level
4/5 (highly and fully automated)
vehicles for autonomous taxis or new
models of short-term car rentals. From
the OEMs and suppliers perspective,
self-driving
vehicles
bring
great
technical challenges. In particular, new
technologies, like LIDAR, will be
necessary for a continuous control of
the car’s environment.

STEPS OF THE INTEGRATION OF LIDAR IN AUTOMOTIVE

• Presentation of main LIDAR
manufacturers and their
technology
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The LIDAR technology is investigated by
manufacturers because it is able to map
the car’s surrounding in 3D, at 360° in
real-time at a range up to 100-200
meters range and provide a higher
resolution than RADAR. While some
manufacturers like Tesla already offer
autopilot features not based on LIDAR
technologies, the adoption of LIDARs is
expected to start in Level 3 (partial
autonomy) cars in 2020-2022 and to
grow faster when Level 4 and Level 5

WHICH LIDAR

cars are on the market. The automotive
LIDAR market should then reach more
than $100M revenue by 2020 and grow
up to $44b in 2050.
The report provides a short-term
market forecast and analysis from 2016
to 2022 and a long-term one from 2020
to 2050 to analyze emergence of future
LIDAR technologies. It also details the
conditions of adoption of LIDARs in
automotive and the targeted cost
decrease over the years.

TECHNOLOGY WILL WIN THE RACE TOWARDS

AUTONOMOUS DRIVING?

Clémentine Bouyé is Senior
Analyst and Publication Manager
at Tematys. She is an expert in
photonics industrial markets and
technologies.
She manages the production of
several study reports on the
market and trends of Photonics
technologies.

Although it is established among OEMs
and suppliers that autonomous vehicles
will integrate LIDAR systems, there are
several available technologies of LIDARs
such as: mechanical scanning, flash,
MEMS scanning, Optical Phased Array
(OPA), etc. It is not clear yet which
technology will meet automotive
requirements in terms of:
• Performance (range, resolution, …),
• Operability (support temperatures
from -40°C to 125°C, work under
bad weather conditions, …),
• Cost,
• Reliability, robustness,
manufacturing abilities, etc.
The race between LIDAR technologies is
on. OEMs and suppliers are making huge
investments (internally and externally)
in
the
development
of
LIDAR
technologies for autonomous driving and

a large number of new LIDAR providers
targeting automotive applications are
emerging.
Mechanical scanning LIDAR technology
(Velodyne, Ibeo) is currently leading the
race, with adoption in demonstration
vehicles
and
transport
shuttles.
However, despite its high resolution, its
bulkiness, high costs and lack of
robustness will prevent its widespread
adoption for high-volume consumer
cars.
Several solid-state technologies are
currently competing to take up the
lead.
One
of
them, implemented
by
companies like Innoluce or Innoviz,
replaces the expensive spinning parts by
passive optical components like mirrors
or MEMS (Micro Electro-Mechanical
Systems).

TECHNOLOGIES FOR AUTOMOTIVE LIDAR
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First MEMS-based LIDARs products are
expected to be released before 2020
and to experience a strong growth, if
the right balance between cost,
performance and manufacturability is
found.
In parallel, flash LIDARs are being
developed. The attractiveness of this
design lies in its absence of moving
parts, its high compactness and lowcost. However, current range and
resolution specifications are far from
automotive requirements. Flash LIDARs
should be adopted in the short-term to
complement
high
range
LIDAR
technologies. Developments on sources
and
detectors are undertaken to
improve flash LIDAR performance. In
particular, flash LIDARs in the SWIR
range are promising and could offer a
good compromise between cost and
performance.
In the long term, the Optical Phased
Arrays (OPA) technology is expected to
challenge MEMS and flash LIDARs. This
technology, based on PIC (Photonics
Integrated Circuits) OPA to steer the
beam without moving parts offers low
cost at high volume and good
performance, but still need time to
mature. Other techniques, like FMCW,

or liquid crystal beam steering, are also
to be monitored for the long term
contest.
Another technical feature that is
questioned in LIDAR developments is the
wavelength range.
Most existing systems use the NIR range
(905 nm) because of the compatibility
with CMOS technologies. But, in the
long term, the SWIR range (1550 nm)
will probably experience a high growth
because it offers a wider range (200-300
meters) and better performance in bad
weather conditions. Currently, one of
the major hurdle is the cost of SWIR
detectors
but
new
promising
technologies
like
quantum
dots
detectors are already being developed.
The report provides key elements to
find out which LIDAR technology is more
likely to win the race towards
autonomous driving, based on technical,
industrial and economical criteria.
Challenges to overcome for adoption by
carmakers are detailed for each
technology. The report also describes
LIDAR technology companies, their
products and key partnership with OEMs
or suppliers.

COMPANIES MENTIONED IN THE REPORT
Advanced Scientific Concepts, AeroStar, Aeye, Analog devices, Analog
Photonics, Autoliv, Benewake, BlackMore, BMW, Bosch, Carnavi, Cepton
Technologies, Continental, Mercedes/Daimler, Delphi, Denso, Dibotics,
Espros, Ford, Genius Pros, Hamamatsu, Hesai, Hokuyo, Ibeo, Infineon,
Innoluce, Innoviz Technologies, Innovusion, JSLIDAR, Quantel / Keopsys /
SensUp, Keti, Koito Manufacturing, Konica Minolta, LeddarTech, Ligier,
Luminar Technologies, Magna, Melexis, Murata, Navya, Neptec
Technologies, NewSight Imaging, Ocular Robotics, Oryx Vision, Osram,
Ouster, Panasonic, Pepper+Fuchs, Phantom Intelligence, Photonic Vision,
Pioneer, Princeton Lightwave, PSA, Quanergy, Renault/Nissan, Riegl,
Robosens, Robot Taxi, Scanse, Sick, Slamtec, Strobe, Surestar, Terabee,
TetraVue, Toyota, Trilumina, Valeo, Velodyne, Volocopter, Volvo,
Xenomatix, Yara Birkeland, ZF Friedrichshafen and more...
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Understand needs and drivers of the Automotive industry in the context of ADAS
and autonomous driving.
Highlight the role and the position of LIDARs on the markets of ADAS and
autonomous driving.
Describe and benchmark current and emerging LIDAR systems for automotive
applications.
Identify partnerships and investments between technology providers, car
manufacturers and suppliers.
Provide target prices of LIDAR systems for their adoption in cars.
Detail scenarios for short-term and long-term adoption of LIDARs in cars.
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including, without limitation, those of saleability and fitness for a
particular purpose, with respect to the Products. Although the Seller
“acceptance”: action by which the Buyer accepts the terms and 2.5 The person receiving the Products on behalf of the Buyer shall
shall take reasonable steps to screen Products for infection of viruses,
conditions of sale in their entirety. It is done by signing the purchase
immediately verify the quality of the Products and their conformity
worms, Trojan horses or other codes containing contaminating or
order which mentions “I hereby accept TEMATYS’s terms and
to the order. Any claim for apparent defects or for non-conformity
destructive properties before making the Products available, the
Conditions of sale”.
shall be sent in writing to the Seller within 8 days of receipt of the
Seller cannot guarantee that any Product will be free from infection.
Products. For this purpose, the Buyer agrees to produce sufficient
“Buyer”: any business user (i.e. any person acting in the course of its
evidence of such defects.
5. Force majeure
business activities, for its business needs) entering into the following
general conditions to the exclusion of consumers acting in their 2.6 No return of Products shall be accepted without prior information to The Seller shall not be liable for any delay in performance directly or
personal interests.
the Seller, even in case of delayed delivery. Any Product returned to
indirectly caused by or resulting from acts of nature, fire, flood,
the Seller without providing prior information to the Seller as
accident, riot, war, government intervention, embargoes, strikes,
“Seller”: Based in Paris (France headquarters), TEMATYS is a market
required under article 2.5 shall remain at the Buyer’s risk.
labor difficulties, equipment failure, late deliveries by suppliers or
research and business development consultancy company, facilitating
other difficulties which are beyond the control, and not the fault of
market access for advanced technology industrial projects. TEMATYS 3. Price, invoicing and payment
the Seller.
works worldwide with the key industrial companies, R&D institutes 3.1 Prices are given in the orders corresponding to each Product sold on
and investors to help them understand the markets and technology
a unit basis or corresponding to annual subscriptions. They are 6. Protection of the Seller’s IPr
trends.
expressed to be inclusive of all taxes. The prices may be reevaluated 6.1 All the IPr attached to the Products are and remain the property of
“Contracting Parties” or “Parties”: the Seller on the one hand and the
from time to time. The effective price is deemed to be the one
the Seller or the publisher of the Product for which the Seller acts as
Buyer on the other hand.
applicable at the time of the order.
a reseller and are protected under French and international copyright
law and conventions.
“Intellectual Property rights” (“IPr”) means any rights held by the Seller 3.2 TEMATYS may offer a pre-release discount for the companies willing
in its Products, including any patents, trademarks, registered models,
to acquire in the future the specific report and agreeing on the fact
designs, copyrights, inventions, commercial secrets and know-how,
that the report may be release later than the anticipated release
technical information, company or trading names and any other
date. In exchange to this uncertainty, the company will get a discount
intellectual property rights or similar in any part of the world,
that can vary from 15% to 10%.
notwithstanding the fact that they have been registered or not and 3.3 Payments due by the Buyer shall be sent by cheque payable to
including any pending registration of one of the above mentioned
TEMATYS, credit card or by electronic transfer to the following
rights.
account:
“License”: For the reports and databases, different licenses are CREDITCOOP GARE DE L'EST
proposed. The Buyer has to choose one license:
102, boulevard Magenta, 75010 PARIS FRANCE
1. Single user license: a single individual at the company can use the
Bank code : 42559, Branch code : 00003
report.
Account No : 41000001859-92

6.2 The Buyer agreed not to disclose copy, reproduce, redistribute, resell
or publish the Product, or any part of it to any other party other than
employees of its company. The Buyer shall have the right to use the
Products solely for its own internal information purposes. In
particular, the Buyer shall therefore not use the Product for purposes
such as:
- Information storage and retrieval systems;
- Recordings and re-transmittals over any network (including any local
area network);
- Use in any timesharing, service bureau, bulletin board or similar
arrangement or public display;

2. Corporate license: the report can be used by unlimited users within
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professional associations to provide the reports and databases to To ensure the payments, the Seller reserves the right to request down
6.3 The Buyer shall be solely responsible towards the Seller of all
their members without extra payment. When purchasing a report
payments from the Buyer. In this case, the need of down payments
infringements of this obligation, whether this infringement comes
with this license, Clusters & Professional Associations can add the
will be mentioned on the order.
from its employees or any person to whom the Buyer has sent the
reports and databases in their Extranet and let their members 3.4 Payment is due by the Buyer to the Seller within 30 days from
Products and shall personally take care of any related proceedings,
download it for free.
invoice date, except in the case of a particular written agreement. If
and the Buyer shall bear related financial consequences in their
“Products”: depending on the purchase order, reports or database on
the Buyer fails to pay within this time and fails to contact the Seller,
entirety.
optics, photonics, sensors, material engineering,… and their
the latter shall be entitled to invoice interest in arrears based on the
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annual rate refi of the «BCe» + 7 points, in accordance with article L.
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subscription. (i.e. subscription for a period of 12 calendar months).
441-6 of the French Commercial Code. Our publications (report,
report in PdF format. This person shall also be responsible for respect
The annual subscription to a package (i.e. a global discount based on
database, tool...) are delivered only after reception of the payment.
of the copyrights and will guaranty that the Products are not
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order which mentions “I hereby accept TEMATYS’s terms and
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and confirmation by the Seller, within [7 days] from the date of order, b) any claim attributable to errors, omissions or other inaccuracies in
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to be sent either by email or to the Buyer’s address. In the absence of
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