
Big picture: AV 
technology 
continued
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Market forces in AV development

source: 
https://www.forbes.com/sites/johnkoetsier/2022/10/17/self-driving-startups-ha
ve-lost-40-billion-in-stock-market-valuation-in-2-years/?sh=58b844b43337

source: 
https://www.theverge.com/2022/10/28/23427129/auton
omous-vehicles-robotaxi-hype-failure-expectations



“
What implication do market 
forces have on AV safety?
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Programming 
challenges

image source

https://www.cnbc.com/2022/07/01/self-driving-cars-from-gms-cruise-block-san-francisco-streets.html


“
What are some things that 

computers are better at than 
humans? What are some 

things humans are better at 
than computers?
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Unexpected situation challenges

image source

https://twitter.com/42how_/status/1502278722950692869


The hardware
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source: 
https://www.cnet.com/roadshow/news/argo-
self-driving-car-hardware-upgrade/



“
Sophisticated sensors are 

expensive. What is the 
advantage to having multiple 
sensors (and multiple kinds 

of sensors) on an AV?
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Sensor fusion
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source: 
https://www.eetimes.com/the-outlook-for
-robocar-sensors-in-2018/



Camera perception / Stereo camera for depth
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image source
image source

https://www.designnews.com/automotive-engineering/how-stereoscopic-cameras-can-supplement-lidar-better-automotive-advanced
https://blogs.nvidia.com/blog/2019/04/15/how-does-a-self-driving-car-see/


Radar vs. Lidar
(Radio/Light Detection and Ranging)

Distance detection (effective at different distances/for different 
resolutions)

11image sourceimage source

https://spectrum.ieee.org/researcher-hacks-selfdriving-car-sensors
https://blogs.nvidia.com/blog/2019/04/15/how-does-a-self-driving-car-see/


The computer

12image source

image source

https://cronkitenews.azpbs.org/2016/03/02/ford-autonomous/
https://www.nvidia.com/en-us/autonomous-machines/embedded-systems/product-development/


Also the computer

13image source

https://electrek.co/2021/06/21/tesla-unveils-new-supercomputer-train-self-driving-ai/


Perception challenges
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image source

image source (w/ more edge cases!)

https://www.autonews.com/marketing/tesla-software-glitch-becomes-promo-burger-king
https://datagen.tech/blog/how-synthetic-data-addresses-edge-cases-in-production/


Building customer trust – how much testing 
is enough?
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image source

https://media.ford.com/content/dam/fordmedia/pdf/Ford_AV_LLC_FINAL_HR_2.pdf


Mileage math
Sources:

⬢ # of drivers
⬢ # of miles
⬢ CA mileage reports
⬢ NHSTA traffic safety 

facts
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https://www.fhwa.dot.gov/ohim/onh00/bar8.htm
https://www.bts.gov/content/licensed-drivers
https://www.dmv.ca.gov/portal/vehicle-industry-services/autonomous-vehicles/disengagement-reports/
https://cdan.nhtsa.gov/tsftables/tsfar.htm
https://cdan.nhtsa.gov/tsftables/tsfar.htm


Simulation benefits
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image source

⬢ Cheaper
⬢ Can inject scenarios
⬢ Can use road testing to 

refine simulation

https://carlachallenge.org/challenge/nhtsa/


⬢
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Questions to ask about 
simulation-based testing



“
What, other than sufficient 

testing, is necessary for 
arguing that an AV is safe?
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