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Quiz Friday

• Look at https://richardkelley.io/AI109_slides/week-12/rlhf.pdf
• Know what a base model is.
• Know why a base model shouldn’t be used by itself.
• Know the 3 steps used to create InstructGPT
• Supervised fine-tuning (a kind of imitation learning)
• Reward modeling
• Reinforcement learning from human feedback.

• Be able to explain how ethical “preferences” can be embedded in an 
AI using the 3 steps of InstructGPT.
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Some Nomenclature for Today

• Terms that are mostly interchangeable: 
• Drone

• Originally a term for an aircraft without a pilot, used for target practice.
• UAV

• Unmanned aerial vehicle
• UAS

• Unmanned aircraft system

• “Unmanned” vs. “uncrewed”
• Tendency has been to move to the latter.
• Some people care very much.



It’s hard to predict how technology will 
develop…

2007 2024

these two events are linked, but Steve Jobs likely never predicted that 
the iPhone would lead to Ukrainian combat robots



Technologies evolve together in surprising 
ways
• At any given time, several “distinct” technologies are evolving 

separately.
• Well-defined cultures emerge around these technologies.
• Sometimes these technologies converge and lead to surprising 

results.



How do we learn about new technologies?

• Tech Press
• Trade Shows
• One of the biggest trade shows is CES
• Some things from CES in the past

• VCRs (1970)
• The Atari (1977)
• CD Players (1981)
• Nintendo Entertainment System (1985)
• Tetris (1988), John Madden Football 

(1991)
• DVDs (1998)
• Xbox (2005)

https://en.wikipedia.org/wiki/Consumer_Electronics_Show
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CES 2010: The Parrot AR.Drone

• Quadcopter
• Sold as a toy
• Designed to be controlled by an 

iPhone
• Supposed to be used with 

“augmented reality” (AR)



AR.Drone in 2010

https://www.techdigest.tv/2010/01/ces_2010_-_parr.html
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Augmented Reality and Virtual Reality

• Augmented Reality
• Graphical world rendered 

on top of the real world



Augmented Reality and Virtual Reality

• Virtual Reality (VR)
• You see a rendered 

graphical world
• You don’t see the real 

world.
A VR system from 1991 
with the game Dactyl 
Nightmare



How do drones work?

• Drones move by spinning propellers.
• Spinning propellers create forces and torques.
• A force is a “push”
• A spinning propeller creates lift.

• A torque is a “twist”
• The propeller pushes air down and makes it “twist” a bit. 
• This causes the drone to twist in the other direction.



How do drones work?

• Why do they have 4 
propellers?
• Do the propellers move?
• In a normal helicopter, 

yes.
• This is really complicated 

(mechanically), but 
computationally simple.
• In a multicopter, the 

blades are fixed.



How do drones work?

• Blades spin in opposite directions 
• Cancel out torque.



At the same time…

• Open-source drones were 
coming into the world.
• 3D Robotics was founded in 

2009.
• Grew out of an online forum for 

hobbyists.



Open Source

• Companies historically treated their software as an important secret.
• Software is compiled into a binary and the binary is what goes to 

customers.
• It’s hard to go in the other direction: from compiled binary to source 

code.
• In the 1990s, a movement started to promote the idea of sharing the 

source code directly with other people. The movement settled on the 
term “open source”
• Caught on in some areas (operating systems, databases)
• Less so in others (video games, word processors, spreadsheets)



Open-source Robotics

• Around the same time, interest 
grew in building open-source 
software for robots.
• Willow Garage started in 2006 

when Scott Hassan (who helped 
build the original Google search 
engine) decided he wanted a robot 
that ran open-source code. 
• This led to the PR2 robot and the 

open-source Robot Operating 
System (ROS)



On the other side of the world…

• In 2006, Frank Wang founds Shenzhen 
Da-Jiang Innovations Sciences and 
Technologies Ltd.
• Better known as DJI

• Allegedly, DJI starts designing drones 
in 2006, but their first commercial 
platform is the Phantom 1 in January 
2013.



2013

• A few big things happened in 2013:
• DJI releases the phantom 1.
• The US Government decides to create a set of “FAA drone test sites”
• Amazon announces a drone delivery program



Amazon’s Drone Program

https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/

https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/
https://www.cbsnews.com/news/amazon-unveils-futuristic-plan-delivery-by-drone/


FAA Drone Test Sites

https://www.geekwire.com/2013/faa-drones/
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Others Catch On

• Google creates “Project Wing” in 
2014.
• Hires MIT Aeronautics Professor Nick 

Roy to design drone.
• 1st attempt fails - design was too 

complicated.

• In 2016 a startup called Flirtey makes 
the first commercial drone delivery.

7-Eleven beats Google and Amazon to the first regular commercial drone delivery service in the U.S.

https://www.cnbc.com/2016/12/20/7-eleven-beats-google-and-amazon-to-the-first-regular-commercial-drone-delivery-service-in-the-us.html
https://www.cnbc.com/2016/12/20/7-eleven-beats-google-and-amazon-to-the-first-regular-commercial-drone-delivery-service-in-the-us.html
https://www.cnbc.com/2016/12/20/7-eleven-beats-google-and-amazon-to-the-first-regular-commercial-drone-delivery-service-in-the-us.html
https://www.cnbc.com/2016/12/20/7-eleven-beats-google-and-amazon-to-the-first-regular-commercial-drone-delivery-service-in-the-us.html


2014 National Championship Air Races

• The first year that the National 
Championship Air Races had a 
“drone” category.
• More drones, more jobs for 

Northern Nevada
• Economic development stories end 

up being important for the 
development of new technologies.

• By January 2015 it’s clear drones 
are going to be a “thing”
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How many drones can you fly at 
once?
What’s the limiting factor? What problems do you have to solve?



Several, it turns out…

• Command and Control (C2)
• How do you send commands to a drone?
• What commands do you send?

• Aircraft Certification
• Proving to the government that aircraft are safe.

• Human factors (Human-machine interaction)
• This is a combination of psychology and engineering.

• Sense and avoid
• How do you make a drone able to fly on its own without crashing?

• Airspace Management
• Should drones talk to air traffic control?



Several, it turns out…



Command and Control

• How the human 
operates the 
drone.
• Ranges from a 

laptop to a 
“virtual cockpit”



Sense and Avoid

• Even in a large virtual 
cockpit, it’s hard to control a 
drone.
• Latency
• Amount of information.
• Way that information is 

presented.
• Autonomous operation 

requires a drone to move 
safely on its own.
• May require coordination 

with other aircraft.



Test sites for evaluating sense and avoid and 
C2 technologies.



Drone Delivery

• Example: Google Wing 
delivery drone.



NASA UAS Traffic Management (UTM) Project

• In 2015, NASA started designing a 
prototype air traffic control system for 
drones.
• Such a system has to be autonomous. 

Why?
• Are there potential social problems 

created by an autonomous air traffic 
control system?



NASA UTM

• Prototype system evolved from 
concept to a ready-to-deploy 
system.
• Levels of development are 

captured by technology 
readiness levels.
• NASA has one set of TRL 

definitions, military has another 
set.

• Pick a technology of your choice 
and ask “what’s its TRL?”



NASA UTM

• Ended up testing in urban 
areas in 2019, with aim to 
hand technology off to 
FAA.
• Testing was done by NASA 

in Reno, Nevada.
• What’s holding drones 

back? Why aren’t they 
everywhere?



Where are drones today?

• Drone delivery is still limited in the US.
• Big in China.
• The battlefield.
• Ongoing debate about whether or not this is 

ethical.
• There are degrees and different angles to the 

question.



Where will drones be in the future?

• Drone delivery will become a thing 
that we just use.
• Eventually drone taxis will be 

available and cheap.
• Currently being tested in Dubai.

• Everywhere on the battlefield. 


