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Today's Goal

Explore the applications of previously learned neural networks
(e.g. CNN, Transformers) in basic computer vision tasks.

Understand the fundamentals of cutting-edge generative
models: VAE, GANs, and Di usion Models.

Explore the widely used open-source di usion model codebase:
StableDi usion.

Develop your interest and spark your inspiration :)
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What's Computer Vision?

Wiki: Computer vision tasks include methods facquiring,
processing, analyzing and understanding digital images, and
extraction of high-dimensional data from the real world in order to
produce numerical or symbolic information.

Note: Computer Vision6 Deep Learning
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What's Computer Vision?

A WIDE range of computer vision tasks:

Di erent modalities

Image

Video

3D Object/Scene

Multi-modal (Vision, Language, Speech...)
Di erent targets

Recognition

Segmentation

Detection

Stylization

Captioning

Generation
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Today's Focus

A WIDE range of computer vision tasks:

Di erent modalities

Image! Basic

Video

3D Object/Scene

Multi-modal (Vision, Language, Speech..!) Exciting
Di erent targets

Recognition! Basic

Segmentation

Detection

Stylization

Captioning

Generation!  Exciting
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Why Image Classi cation?

Core computer vision task: make computer perceive the world
Building blocks for other tasks: detection, captioning, and
even AlphaGo...

The rst challenge that deep learning made great success over
classical methods

A good chance to review and get a deeper understanding of
previously learned neural network architectures, such as CNN
and Transformers




Introduction Recent Progress: Generation Models Reference
0000000 O 0000000000000 OO00000000000000000000000000000 O00

hat's Image Classi cation?

Kevin Zha THU CS
A Quick Tour of Computer Vision 13 /64



Introduction Recent Progress: Generation Models Reference
0000000 O 0000000000000 OO00000000000000000000000000000 O00

allenge for Image Classi cation

Kevin Zha THU CS
A Quick Tour of Computer Vision 14/ 64



Introduction Recent Progress: Generation Models Reference
0000000 O 0000000000000 OO00000000000000000000000000000 O00

allenge for Image Classi cation

So many di erent cats!
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Challenge for Image Classi cation

So many di erent cats (or cat tails)!
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Imagenet ILSVRC
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Recap: CNN architecture

Extract features: convolution layers + pooling layers +
normalization layers
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