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What is AI?

• What is Artificial Intelligence?

• Artificial?
⎻ Computers, machines, …

• Intelligence?
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Turing Test

• How to evaluate that a machine system is intelligent? 

• Alan Turing created the Turing Test (1950-1952)

• Basic idea
⎻ I don’t have a good definition of “intelligence”

⎻ However, I know humans are intelligent

⎻ If an entity (e.g. computer, machine) can masquerade as 
human so well that I can’t distinguish the difference, I will 
say this entity is intelligent
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Turing Test
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If 30% of human questioners fail to distinguish a machine from humans, 
then this machine is considered to have passed the test
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Turing Test

• The Loebner Prize: the annual competition on Turing 
Test (launched in 1990)

• Prediction: By 2000, 30% chance of a machine 
fooling a person for 5 mins

• First AI that passed the Turing Test
⎻ Eugene Goostman (2014)
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Loebner Prize: 
awarded annually 
to best AI program 



Examples of Artificial Intelligence

• Examples of AI
⎻ Computer Games

⎻ Robotics

⎻ Smart Devices

⎻ …

• What capabilities do they have?
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• AlphaGo beat Korean grandmaster Lee Sedol (2016)
⎻ Google DeepMind

⎻ 4 games to 1

• Capabilities: 
⎻ automatic reasoning, decision making
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Game Playing: AlphaGo



Chatbots

• ELIZA (1966): the first chatbot in the history
⎻ To mimic psychotherapist

⎻ Convert declarative sentences to questions

⎻ Does not understand the semantics
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• Capabilities: 
⎻ Natural language 

understanding



Chatbots
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• Valerie: CMU Robot Receptionist

• Capabilities: 
• Natural language 

understanding
• Perception



Cleaning Robots

• iRobot 

• Roomba: Autonomous home vacuum cleaner

• Capabilities: 
⎻ mobility/robotics (can move about), perception (achieved by 

infra-red sensors to detect walls and obstacles), planning 
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Space Exploration Robots

• Mars-rovers: motor vehicles that travel across the 
surface of Mars, searching for evidence of ancient life, 
water, and minerals

• Capabilities: 
⎻ visual perception, robotics (manipulate objects and move 

about), planning, learning (adapt to new circumstances)
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Machine Translation

• The use of software to translate text or speech from 
one language to another.

• The famous Russian saying: “The spirit is willing but the 
flesh is weak.” 
⎻ Actual meaning: someone has good intentions but fails to 

live up to them.

• Early days machine translation:
⎻ The vodka is good but the meat is rotten.

• Capabilities: 
⎻ Natural language understanding
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Virtual Assistant

• Apple Siri, Amazon Alexa

• Capabilities: 
⎻ Speech recognition, natural language understanding
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Face ID

• Unlocks the phone using infrared and visible light 
images to uniquely identify your face

• Capabilities: 
⎻ Visual perception, image processing, learning (learns a 

pattern such that it can recognize a newly captured face 
image)
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What Capabilities Does AI Have?

• Capabilities of AI
⎻ Reasoning, decision making

⎻ Learning, planning

⎻ Visual recognition

⎻ Robotics

⎻ Speech recognition

⎻ Natural language understanding

• How to summarize these capabilities?
⎻ Artificial Intelligence is the science that makes machines 

to think humanly, act humanly, think rationally, and act 
rationally.
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Thinking Humanly

• Make machines with “minds”
⎻ Such that they can make decisions, solve problems, and 

learn things

• Examples
⎻ Play Go games, solve math problems, visual recognition 

(image classification, object detection, etc.), speech 
recognition, natural language understanding
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Thinking Humanly

• Strong AI vs Weak AI
⎻ Strong AI: artificial intelligence can have a mind in exactly 

the same sense human beings have minds.

⎻ Weak AI: machines can demonstrate intelligence, but do 
not necessarily have a mind, mental states or 
consciousness.
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Acting Humanly

• AI: build machines that perform human tasks 
automatically

• Tasks that people do? e.g.
⎻ Sing and dance

⎻ Play soccer

⎻ Do surgeries

⎻ Navigate in a building

⎻ Assemble parts

⎻ …
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Thinking rationally

• Make machines that use logical reasoning and/or 
computation to solve problems, make decisions, and 
learn things.

• Example of logical reasoning:

⎻ Aristotle’s syllogisms:

     “Socrates is a man; all men are mortal; 

     therefore, Socrates is mortal”.
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Acting rationally

• Rational behavior
⎻ The behavior/action that achieves the goal

     Example: a route-planning app can achieve the goal of 
selecting the route from one city to another.

⎻ Achieve the best performance, given available 
information

     Example: When selecting the route, the app can minimize   
the path cost
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The State of the Art: ChatGPT
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The State of the Art: ChatGPT
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The State of the Art: ChatGPT
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The State of the Art: ChatGPT
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The State of the Art: Visual Recognition

• ImageNet
⎻ A large image database for visual recognition research, such 

as image classification and object detection.

• ImageNet Large Scale Visual Recognition Challenge 
(ILSVRC)
⎻ An annual contest (2010-2017)

⎻ Breakthrough in 2012 (AlexNet): the beginning of the deep 
learning revolution
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The State of the Art: Visual Recognition

• Moving from object detection…
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Moving from object recognition… 

person 

person 

person 
person person 

scale 

room 



The State of the Art: Visual Recognition

• … to human-level understanding
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…to human-level understanding. 

person 

Standing on  
person 

Stepping on 

person 

Watching and laughing 

room 

scale 

Wants to 
weigh 

himself 

Wants to play a 
prank 

Stepping on a scale adds weight and 
ups the reading.  



The State of the Art: Visual Recognition

• Image Captioning (Success)
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The State of the Art: Visual Recognition

• Image Captioning (Failure)
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The State of the Art

• Autonomous Vehicles

• Level 0

• No automation

• The driver performs all driving tasks
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The State of the Art

• Autonomous Vehicles

• Level 1

• Driver assistance

• Vehicle is controlled by the driver

• Driving assist features
⎻ Anti-lock Breaking System (ABS)

⎻ Adaptive Cruise Control (ACC)

⎻ Lane Keeping Assistance…
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The State of the Art

• Autonomous Vehicles

• Level 2

• Partial automation

• Vehicle has combined automated functions
⎻ Acceleration

⎻ Steering

• Driver must remain engaged with the driving task 
and monitor the environment at all times
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The State of the Art

• Autonomous Vehicles

• Level 3

• Conditional automation

• Driver is a necessity, but is not required to monitor 
the environment.

• The driver must be ready to take control of the 
vehicle with notice.
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The State of the Art

• Autonomous Vehicles

• Level 4

• High automation

• The vehicle is capable of performing all driving 
functions under certain conditions

⎻ e.g. only in limited spatial areas (geofenced)

⎻ e.g. under special circumstances, like traffic jams

• No take over request

• The driver need to control the vehicle outside these 
areas or circumstances
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https://en.wikipedia.org/wiki/Geo-fence


The State of the Art

• Autonomous Vehicles

• Level 5

• Full automation

• Driverless

• The vehicle is capable of performing all driving 
functions under all conditions

• e.g. a robotic taxi
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Discussion

• What’s the relation between rational thinking and rational acting? 
Is making decisions more important, or taking actions more 
important? 

• Which level transition of autonomous vehicles do you think is the 
most important? (the transition from which level to which level?)

CSEN 266: Artificial Intelligence ©Ying Liu, Santa Clara University 36



The State of the Art

• Currently, Level 4 is achieved

• Level 5 still has a long way to go

• Example
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The State of the Art: Weather Forecasting

• FourCastNet
⎻ https://www.youtube.com/watch?v=nuT_U1AQz3g
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GPU accelerated weather 
forecast model

Predict extreme weather 
events such as hurricanes and 
atmospheric rivers

The model was trained on 
10TB of Earth system data

It is five orders of magnitude 
faster than traditional weather 
forecasting models

https://www.youtube.com/watch?v=nuT_U1AQz3g


The State of the Art: Character Animation

• AI-powered character animated using reinforcement 
learning.

• https://www.youtube.com/watch?v=8oIQy6fxfCA
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The character learns to perform 
life-like motions by imitating 
human motion data, such as 
walking, running, and sword 
swings (we can view it as a virtual 
robot who learns to act humanly)

Trained by massively parallel GPU 
simulator which only takes 3 days 

https://www.youtube.com/watch?v=8oIQy6fxfCA


The State of the Art: Omniverse

• Omniverse: a virtual platform for collaborative 3D 
design

• https://www.youtube.com/watch?v=PUC_Dgo8U6I
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An architecture design team reviews a project using Omniverse 
in a web conference. 

https://www.youtube.com/watch?v=PUC_Dgo8U6I


Discussion

• What tasks are humans better at? What tasks are machines better 
at? 

• Strong AI and Weak AI, which one do you support? 

CSEN 266: Artificial Intelligence ©Ying Liu, Santa Clara University 41

Human Machine

Thinking 

rationally

Acting 

rationally

Thinking 

humanly

Acting 

humanly
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