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Fun Driving vs Reality
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The Dream...

Self-driving cars that allow drivers and occupants to relax during journeys are not as close to launching as optimists had hoped.

https://europe.autonews.com/automakers/autonomous-vehicles-undergo-reality-check




Thank you DARPA

The DARPA Grand Challenge "Gaana'

Autonomous Robotic Ground Vehicles
Los Angeles - Las Vegas

www.darpa.mil/grandchallenge

The Challenge

«Navigate 300 miles of rugged terrain
between Los Angeles and Las Vegas

e Winner of $1 million cash prize is first
to complete course in prescribed time

«No drivers allowed — unmanned

At the break of dawn on March 13, 2004, 15 vehicles left a starting gate in the desert outside of Barst«



Levels of autonomy

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS
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Automation

Conditional
Automation

High

Automation Assistance Automation Automation

Zero autonomy; the Vehicle is controlled by Vehicle has combined
driver performs all the driver, but some automated functions,
driving tasks. driving assist features like acceleration and
may be included in the steering, but the driver
vehicle design. must remain engaged
with the driving task and
monitor the environment
at all times.

Driver is a necessity, but
is not required to monitor
the environment. The
driver must be ready to
take control of the
vehicle at all times
with notice.

The vehicle is capable of
performing all driving

The vehicle is capable of
performing all driving

functions under all
conditions. The driver
may have the option to

control the vehicle.

functions under certain

conditions. The driver

may have the option to
control the vehicle.

https://accoladetechnology.com/5-levels-of-autonomy-l1-and-12/
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Life & Money

Self-Driving Cars Put
Safety First

i 0 - By Jennie L Phipps
Will letting a robot do the driving mean we program our way to Pl ity
error-free transportation?



Moral Dilemmas:

https://www.inc.com/magazine/201811/tom-foster/artificial-intelligence-ethics.html

Play this killer self-driving car ethics game

Josh Constine @joshconstine / 4:18 PM PDT « October 4, 2016 ] comment

What should the self-driving car do?

M
K

Should a self-driving car full of old folks crash to avoid puppies in the cross-walk? Is it OK to run over

two criminals if you save one doctor? Whose lives are worth more, seven-year-olds or senior

citizens?

https://techcrunch.com/2016/10/04/did-you-save-the-cat-or-the-kid/




https://iranian.com/Features/2002/April/Chaos/index.html

“Corner” Driving Conditions

Tehran24.com

Morning rush-hour traffic in Jakarta, Indonesia, is shown here. Gridlock this tight could

Photo from tehran24.com

paralyze a driverless car. Credit: Supri/Reuters

!
GOOd gOd' https://www.sciencefriday.com/articles/driving-in-some-cities-is-a-blood-sport-can-autonomous-cars-compete-pc/
Anatomy of urban chaos

By Farhad Radmehrian



Urgently Needed: Sensors!

| Research in Autonomous Driving - A Historic Bibliometric View
Of the Resea rCh Development in AUtonomous DriVing https://www.forbes.com/sites/alanohnsman/2020/01/07/lidar-pioneer-velodyne-debuts-100-auto-safety-sensor-as-self-

driving-cars-pace-to-market-slows/?sh=2a18f4f36cbc

INTERNATIONAL JOURNAL OF INNOVATION AND ECONOMIC DEVELOPMENT



Sensor Fusion

GPS, speedometer,
RADAR accelerometer, compass, ..
(long range)

Thermal imager « Localization

RADAR - “Where am 1?

(short range)

* Mapping
- “What's around me?”

LIDAR - Model of environment with
objects and their properties

Sensor Fusion

+ Path planning

- “What to do next?"
Other traffic, road conditions

Fig. 1: Sensor fusion. Source: Synopsys

Other sensors: Audio, MIMO/SAR Radar, multiple cameras, ...



https://www.forbes.com/sites/lanceeliot/2020/01/04/overcoming-racial-bias-in-ai-systems-and-startlingly-even-in-ai-self-driving-cars/?sh=63a3b8cb723b




GPU/CPU on wheels?

TO 2,000 TOPS — ONE PROGRAMMABLE ARCHITECTURE

ADAS L2+ L5
. . . . Windshield NCAP Autopilot Robotaxi
https://www.iottechnews.com/news/2020/may/15/nvidia-drive-ampere-level-5- 10 TOPS, 5W 200 TOPS, 45W 2,000 TOPS, 800W

self-driving/

V4 &5

@—— SINGLE SCALABLE ARCHITECTURE — SOFTWARE COMPATIBLE =




https://www.automate.org/editorials/how-5g-standards-will-impact-driving-and-autonomous-vehicles

Do we need a “5G” network? A smart city?

The Key to Autonomous Driving: The 5G
Network

Aug 10, 2017

PERDAY..EACHDAY Y

Do

THE COMING FLOOD OF DATA IN AUTONOMOUS VEHICLES

https://www.unicomengineering.com/blog/the-key-to-autonomous-driving-the-5g-network/




V2V Communication?

https://www.gihub.org/infrastructure-technology-use-cases/case-studies/vehicle-to-vehicle-v2v-connectivity/
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