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1 Introduction to Deep Learning
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1.1 Why is deep learning so popular now?

† It works better than all traditional machine learning algorithms as the data size
increases

† Significant improvements on problems where large datasets are available or have been
collected
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1.2 Why is deep learning so effective now?

† Availability of data

† Hardware

† Community (blogs, github, arXiv, ... )

† Tools (Tensorflow, PyTorch, Keras, ... )

† Investment
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1.3 Where is deep learning in the AI hierarchy

† Deep Learning (DL) is part of Machine Learning (ML)

† Machine Learning is part of Artificial Intelligence (AI)
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1.4 What are major topics in AI?

† Machine Learning

† Search

† A* search

† Planning

† Knowledge Representation

† Game Theory

† Probabilistic Graphical Models

† Logic

† Book: Artificial Intelligence: A Modern Approach, Stuart Russell and Peter Norvig
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1.5 What are typical application areas listed as subfields of AI?

† Data mining

† Computer vision

† Robotics

† Natural language processing

† (Computer graphics)

† (Bio-informatics)
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1.6 One possible approach to structure Machine Learning

† Supervised Learning vs. Unsupervised Learning vs. Reinforcement Learning

† Regression vs. Classification
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1.7 LeCake (analogy from LeCun)

† “Pure” Reinforcement Learning (cherry on top of the cake)

† The machine predicts a scalar reward given once in a while

† A few bits for some samples

† Supervised Learning (icing on the cake)

† The machine predicts a category or a few numbers for each input predicting
human-supplied data

† 10 ¡ 10,000 bits per sample

† Self-Supervised Learning (cake genoise, main part)

† The machine predicts any part of its input for any observed part

† E.g., predicting future frames in videos

† Millions of bits per sample
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