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% Lecture notes

% Norvig, P.R. and Intelligence, S.A., 2002. A modern approach. Upper Saddle
River, NJ, USA: Prentice Hall.

% Mitchell, T.M., 1997. Machine learning. 1997. Burr Ridge, IL: McGraw Hill,
45(37), pp.870—877.
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Course Title Big Data and Public Health

Credit Hours 32 (one credit hour is 45 minutes)

Harnessing data can help scientists and engineers
achieve astonishing breakthroughs from building
autonomous cars to developing personalized
healthcare. However, capturing and collating
data by itself cannot be useful unless we learn
how to understand them, interpret them and how
to extract patterns, often implicit, from them.
In this course we talk about

1.How to tweak data to be amenable to various
Course Objectives
techniques and sciences such as Artificial
Intelligence, Machine Learning, etc.

2.We will try to learn basic ideas behind data
science, machine learning, statistics and Al.
3. We will work on few methods and techniques
that are essential in most data driven projects.
4 . Get the required skills to apply these algorithm
using some basic programming language (e.g. ,

Python, Java or C++)

In recent years, the public has witnessed a
whirlwind of excitement and cringe surrounding
Course Description artificial intelligence (Al) — from astonishing

achievements in autonomous cars and healthcare

to frightening claims about Al posing a risk to
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mankind. So what is Al? Can Al bootstrap
itself, or will it fail when it approaches the
edges of human cognition? In this course, we
will discuss the concept of Al, aims,
directions, challenges and some of its
applications, and we will demonstrate how Al

can be used to tackle a wide range of problems

in healthcare.

Instructor Introduction

University of California, Los Angeles, is currently an Adjunct Associate Professor
of Computer Science and a Research Scientist and Chief Technologist at the Center
for Smart Health, UCLA. He is also Managing Technical Director at Clinical and
Translational Science Institute within David Geffen School of Medicine, UCLA. He
was formerly the Chief Technologist in the Big Data and Analytical Unit within
the Department of Surgery and Cancer at Imperial College London, led by UK's former
minister of health, where he still holds an honorary association with. Prior to that,
he was a member of Computational Creativity Group, Department of Computing
at Imperial College where he finished his PhD: "An Artificial Intelligence Framework
for Investigative Reasoning”. The research entailed Automatic Reformulation of Al
Problems and Combined Reasoning. His current research is focused on employing
various engineering techniques to tackle problems that arise in medical domain,
primarily, with focus on personalized health, early disease detection and improving

quality of care.

Target Group
Students with technical /Math background and programming skills who want to

learn about Al and Machine Learning and their use in Healthcare

Requirements for Students
* attend sessions and participate in discussions

e submitting the exercises related to each lecture before the deadline

Preparation
become familiar with the basics of Python - Python short course/notes will be

giving to students before the start of the course

Topics ‘
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Objective: Introduction to data science
Description:

Module 1 _ e . . ,
Introduction to Artificial Intelligence and Machine Learning;

Reasoning Techniques, Deductive, Inductive, Abductive, etc

Objective: optimization method
Description:

Module 2 Search in Problem Solving;
Informed and Uninformed Search;

Heuristic functions and Optimality

Objective: Machine Learning Overview

Description:

Find—S method, Decision Trees and Artificial Neural Networks,
Module 3 _ . L . :
Entropy, Information Gain and Statistical Metrics; Backpropagation,
Gradient Descent and ANN Threshold Functions ;

Evaluating ML Models

Objective: Digital public health
Description:

Evaluating ML models

Wireless Health

Module 4&5 | Sensor Data

Electronic Health Records

Challenges of using ML in healthcare

Evaluating Healthcare models

Causal Reasoning

Required Readings

Required Readings

[1] Lecture notes

[2] Norvig, P.R. and Intelligence, S.A., 2002. A modern approach. Upper Saddle
River, NJ, USA:: Prentice Hall.

[8] Mitchell, T.M., 1997. Machine learning. 1997. Burr Ridge, IL: McGraw
Hill, 45(37), pp.870—877.

Class Expectation

| would like to share with you, the student who is reading this syllabus, some
of my experience to make this course most beneficial for you. | have found many
times that students are reluctant to speak and raise questions in class. This is due
to shyness or other reasons. Especially, when you think your question is not a
clever one, you are intimidated by what other students, or the professor will think

about you. So, | want to make it clear! The more questions.you have, the more
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I will value you as a student and the more | can adapt my teaching to you. My

role is to help you from whatever starting point you are. So please, ask many

questions in class. Not asking questions, is an obstacle for learning.
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