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Release announcement 

 

TEMATYS is pleased to announce the release of its new market and technology report "LIDAR 

technologies for the Automotive Industry: Technology benchmark, Challenges, Market 

forecasts".  

Sale price: 4.990,00 € HT 

Online sales: http://tematys.fr/Publications - Corporate: www.tematys.com  

Abstract. The automotive industry is changing as new mobility schemes are emerging: car/ride 

sharing, carpooling, “e-hailing” taxi alternatives, peer-to-peer car rentals. The development of 

the autonomous vehicle meets these new mobility models. The LIDAR technology, with its 

ability to map the car’s surrounding in 3D, at 360° in real-time at a range up to 100-200 

meters, is a key enabling technology of autonomous driving. Automotive LIDARs currently 

attract huge investments but a question remains: among the several available technologies - 

mechanical scanning, flash, MEMS scanning, Optical Phased Array (OPA), etc. – which one will 

win the race to 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 carmakers 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, “e-hailing” taxi alternatives, and peer-to-peer 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. 

http://tematys.fr/Publications
http://www.tematys.com/
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Figure 1. Steps of the integration of LIDAR in automotive  

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 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.  

Which LIDAR technology will win the race to autonomous driving? 

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.  
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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). 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.  

 

Figure 2. Technologies for automotive LIDAR 

In parallel, flash LIDARs are being developed. The attractiveness of this design lies in its absence of 

moving parts, its high compactness and low-cost. 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. 
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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. 
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Contact and information: 

Corinne Tsamba, Tematys  

Mail: ctsamba@tematys.com  

Phone: +33 6 62 92 77 38 

Benoît d'Humières, Tematys,  

Mail: bdhumieres@tematys.com  

Phone: +33 6 74 64 52 21 

About TEMATYS (www.tematys.com)  

TEMATYS is independent. Our team of highly qualified consultants is committed to provide a very 

comprehensive understanding on trends, markets and use of photonic technologies and their 

applications. Our services: 

 Reports 

o Market research 

o Technological benchmark 

o Prospective studies 

 Market studies & strategy  

o Market studies 

o Market entry strategy & roadmaps 

o Diversification 

o Pre-commercial prospection 

 Technology transfer & Research valorization  

o Marketing & exploitation of Research results 

o Collaborative research consortia set-up 

o Technology transfer strategy 

 Product features definition 

o User needs – Market Requirements 
Document (MRD) 

o Product Requirements Document (PRD) 

o Feasibility studies 

o Sourcing & technology assessment 

Our main clients are companies of any size, from international groups to SMEs and start-up. We have 

also developed a special expertise in technology transfer and R&D valorization dedicated to 

Research Organizations and Laboratories, and we provide strategic views on optics and photonics 

markets for publics for clusters and publics agencies. 
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