Human Centered Science and Biomedical Engineering Course Tokyo Institute of Technology

(HCB.C423) From Data Analytics to Machine Learning (2Q)
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Course Description: This class touches upon the basics of machine learning (ML). Hands-on experience
with a minimal exposition to the underlying mathematics. Rather than detailing the math, the focus is placed
on the motivation and goals behind ML algorithms. Students will learn to use ML algorithmic tools via
numerous examples of Python (scikit-learn) code and life-sciences data. This class serves as a stepping stone
between “Interdisciplinary Research Fundamentals I [2] (Introduction to Data Science) (HCB.C411-
2)” and more advanced and mathematically oriented ML, data-science and Al classes.
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Course Outcomes:

e Learn how to run basic ML algorithms via Python (scikit-learn) code and life-sciences data.

e Build intuition to identify the appropriate ML algorithm for the data-science problem at hand.
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Instructor: Professor Konstantinos (Kostas) Slavakis
Office: 4259-G2-4 Nagatsuta-Cho, Midori-Ku, Yokohama, Kanagawa, 226-8502 Japan
Building G2 / 8th Floor / Office# 815
Telephone: (045) 924-5410
E-mail: slavakis.k.aa@m.titech.ac.jp
URL: http://www.slavakislab.ict.e.titech.ac.jp/

Prerequisites: Interdisciplinary Research Fundamentals | [2] (Introduction to Data Science) (HCB.C411-2)
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Textbooks: None required. Notes/slides will be distributed.
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Software: Python (scikit-learn) installation (offline) or Google Colaboratory (online).
All Python (scikit-learn) code and data will be provided by the instructor.
Python(scikit—learn) ¥ 7 h & F—Z NS £ 4,
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Recommended books:

BE IR ¢

e A. Geron, “Hands-on Machine Learning with Scikit-Learn, Keras & TensorFlow,” O’Reilly, 2™

ed., 2019.

e R.O.Duda, P. E. Hart, and D. G. Stork, “Pattern Classification,” John Wiley & Sons, 2" ed.,

2001.

e S. Theodoridis, “Machine Learning: A Bayesian and Optimization Perspective,” Academic Press,

2" ed., 2020.

Course Outline

(All of the following topics will be accompanied with Python/scikit-learn code examples and data.)
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Quarter Week#

Topic

2Q 1

Course logistics and introduction. What is machine learning? What are its goals?
Installing Python (offline/online) and using scikit-learn.
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Introduction to regression: Linear (least-squares), regularized, and polynomial
regression
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Introduction to dimensionality reduction: Principal component analysis (PCA) and
variants
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Introduction to clustering: Kmeans and spectral clustering
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Introduction to classification: Naive Bayes and support vector machines (SVMs)
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Introduction to classification: Random forests and the perceptron (intro to neural
networks)
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Introduction to deep neural networks
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