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Artificial Intelligence
Reinforcement Learning
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Artificial Intelligence

The simulation of human intelligence processes
by machines, especially computer systems

The ability to learn, understand, and think about
things in a logical way

Artificial intelligence is a type of technology that
mimics the human thought, empowering
machines to act on their own and to perform
functions similar to human intelligence, such as
the ability to perceive, learn, reason, and act
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Birth of Al

Turing test (& RZiRk)

Ba
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N/

*

[NRRNN]

*

Evaluator

Beyond Turing: Al may exceed
human intelligence

Alan Turing
(1912~1954)
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Human Intelligence

Anatomy and Functional Areas of the Brain

Understanding ()

Decision-making (y%ﬁ)

Perception (@ﬂl )

Execution (EEEW‘_T‘)
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Perception (
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Computer Vision

= ImageNet

The Age of Recognition
 First version of the dataset was released in 2009

 The annual ImageNet Large Scale Visual Recognition Challenge (ILSVRC) began in 2010

= AlexNet, a groundbreaking CNN, 2012

A milestone of deep learning

= Faster R-CNN, object detection, 2015

= Deep Residual Network, 2015
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Computer Vision

= VAE, GAN

=  Diffusion Models, Flow Models

1% denoised

Reverse process f:& — 1

Image space 7
Noise space

L1
Score function

1
dx; = —59(75) [ +|Va, log p ()

dt

—
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Computer Vision

=  Diffusion Models, Flow Models

Example 4

« Stable Diffusion XL 0.9 Demo
Stable Diffusion XL 0.9 is the latest text-to-image model from StabilityAl.
Access Stable Diffusion 2.1 Space here Access Stable Diffusion 1 Space here
For faster generation and AP| access you can try DreamStudio Beta.

an insect robot preparing a delicious meal

Generate image

low quality, illustration

@ Share to community

Advanced settings

+ Stable Diffusion 2.1 Demo

Stable Diffusion 2.1 is the latest text-to-image model from StabilityAl. Access Stable Diffusion 1 Space here
For faster generation and API access you can try DreamStudio Beta,

an insect robot preparing a delicious meal
Generate image

low quality, ilustration

@ Share to community

Advanced settings

Example 2

+ Stable Diffusion XL 0.9 Demo
Stable Diffusion XL 0.9 is the latest text-to-image model from StabilityAl.
Access Stable Diffusion 2.1 Space here Access Stable Diffusion 1 Space here

For faster generation and API access you can try DreamStudio Beta.

A pikachu fine dining with a view to the Eiffel Tower

low quality

Generate image

« Stable Diffusion 2.1 Demo

Stable Diffusion 2.1 is the latest text-to-image model from StabilityAl. Access Stable Diffusion 1 Space here

For faster generation and AP access you can try DreamStudio Beta.

A pikachu fine dining with a view to the Eiffel Tower
Generate image

low quality

& Share to community & Share to community

Advanced settings

< Advanced settings <
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The Age of Generation

ChatGPT (Generative Pre-Training)

Next-token prediction

Enter text:

Transformer The dog eats the apples.
Self-supervised learning

(Scaling Law)

464 3290 25365 262 22514 13
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Understanding (F2f#)
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Understanding (3 f#)

* Arithmetic Reasoning
Geometry Reasoning

* Theorem Proving
Scientific Reasoning

E B g
N :
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Reasoning

+ Propositional Logic
+ Predicate Logic

R

+ Commonsense QA
Physical Commonsense
+ Spatial Commonsense

Commonsense Causal
= [T z"' Reasoning , Reasoning
- - Reasoning
+  Theory of Mind Tasks
+  Weather Prediction Other Visual
+ Abstract Reasoning asks
+ Defeasible Reasoning gt Ressoning

Medical Reasoning

Long-Chain Reasoning

Bioinformatics Reasoning
+ Audio Reasoning

®

& + Introspective Reasoning

+  Muti-agent Reasoning +  Generation
* For Autonomous Driving

g i
s B-E

* Policy Optimization

+ Decision Making

+ Explanation

+ Scientific Discovery

+ Counterfactual Reasoning

0,
L s

* 2D Reasoning
3D Reasoning

a o
&J

* Multimodal Understanding

Support

<=

» Large Language Models (LLMs), Vision-Language Models (VLMs)

[

Reasoning

Techniques

Pre-Training

Fine-tuning

Mixture of Experts (MoE)

Alignment Training

In-Context Learning

Autonomous Agent

.
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Understanding (
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Decision-Making (#5K)
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Execution ($17)
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