Deep Learning: Overview

Ju Sun
Computer Science & Engineering

University of Minnesota, Twin Cities

January 21, 2026

1/37



Why deep learning?
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What is Deep Learning (DL)?

DL is about...

— Deep neural networks (DNNs)
— Data for training DNNs (e.g., images, videos, text sequences, graphs)

— Methods & Tricks for training DNNs (e.g., AdaGrad, ADAM, RMSProp,
dropout, batchnorm, data augmentation)

— Hardware platforms for traning DNNs (e.g., GPUs, TPUs, FPGAs)

— Software platforms for training DNNs (e.g., Tensorflow, PyTorch, Jax,
MXNet)

— Applications! (e.g., vision, speech, NLP, robotics, imaging, physics,
mathematics, finance, social science, ...)
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DL leads to hope

Academic breakthroughs
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DL leads to hope

Commercial breakthroughs ...

self-driving vehicles credit: wired.com  smart-home devices credit: Amazon
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DL leads to productivity

Papers are produced at an overwhelming rate
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DL Supremacy!?
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