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Technical challenge: LiDARs
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Current tech

https://docs.google.com/file/d/1PlEOjr0B1GAVMGjk_PiPz2FEpq6RO3N6/preview


Types

MEMS Mirrors for LiDAR: A Review, Micromachines 2020, 11, 456



First moves into vehicles: DARPA challenge, early 00’s
Wired: An Oral History of the Darpa Grand Challenge

(I was obsessed with this as a kid)

2004/5/6



Manufacturers are using scanning LiDAR
But adoption is slower than expected & costs remain high

2017, valeo

Predictions in 2012



Currently
An alternative to spinning



Currently MEMS dominates in price and certification
Smaller sizes, more resilient and cheaper to manufacture

MEMS mirror: slow, 
higher power lasers

Polygon scanner: faster



https://docs.google.com/file/d/1Fz0zZqDBYk-vnBvdl87_1yCLYsfGVR5H/preview


But MEMS has limitations

https://docs.google.com/file/d/1qDOPYr7p1crJiqGSieM8IANlCJ1Um9PG/preview


Key differences
TOF



ToF has issues
For MEMS and Rotating - resulting in lower reliability

Point Cloud Defects That 99% of LiDAR Suppliers Won’t Let You Know - robosense.ai

Ghosting Distortion and missing points at short ranges



Direct from Ouster
New Lidar Firmware v1.12: Retroreflector Fixes, Corrected IMU Axis Directions



Were we are heading
But disputed if it is the future!



Advantages in size and reliability
Also all in silicon -> requires volume to scale



Not everyone agrees

VS



Some nice advantages of FMCW

https://docs.google.com/file/d/1b9yQiizlXwZ_0cNjTYZy16X7CJDUhvAi/preview


What about the last category?



Flash lidar has limitations
But was a potential competitor to MEMS

Advanced scientific concepts

Still strong potential for 
robotics & short ranges



There’s a lot more detail to learn about
Space, aerial, micro industrial LiDAR and related technologies

Review of Scanning and Pixel Array-Based LiDAR Point-Cloud 
Measurement Techniques to Capture 3D Shape or Motion Robotics and underwater



Pointcloud uses
UGhent has research into camera radar and camera lidar fusion, both early and late 

Great resource https://ipi.ugent.be/research/auto_vehicles/



Internal examples



Compensating movement & clustering
Intern work - looking for people to help on LiDARS!



How LiDAR, fusion and the outside world interact
Spoofing lidar: https://hackaday.com/2022/11/22/spoofing-lidar-could-blind-autonomous-vehicles-to-obstacles/
Laws & certification:  
https://assets.publishing.service.gov.uk/media/6093f6bfe90e0726f7b69caf/A_guide_to_using_AI_in_the_public_sector__Mobile_version__V2.pdf
https://wayve.ai/thinking/e2e-embodied-ai-solves-the-long-tail/



LiDAR and (Geo)politics

Now SEYOND



Let’s build the future 
of automation in rail


