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% Govers, F., 2018. Artificial intelligence for robotics. Birmingham, UK: Packt
Publishing.

% Steven L. Brunton, J. Nathan Kutz, 2019. Data-Driven Science and
Engineering Machine Learning, Dynamical Systems, and Control.

% Murphy, R., 2019. Introduction to Al robotics.
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Course Title Artificial Intelligence and Robot Design

Credit Hours 32 (one credit hour is 45 minutes)

This class will address challenges such as:
* How to create good intelligent robotics
systems?

* How to best design your robotics
system to interact with humans?

Course Objectives * What artificial intelligence techniques
to use for different robotics applications?
% What design decisions to make about
hardware and software components when

designing robotics systems?

This course introduces students to building
robotics systems using a combination of
hardware  (i.e.,, sensors, pProcessors,
actuators, etc.) and software, specifically
artificial intelligence techniques. By the
Course Description end of the course, using machine learning
techniques implemented on specialized
hardware, students will implement robotics
systems that use sensed information from
their environment to make smart decisions

and interactions.

Brief introduction of the course

Nowadays, Artificial Intelligence has become an all-encompassing term. Many
applications used to perform complex tasks that required human input in the
past (such as communicating with customers online or playing chess) can be
called Al. In reality, Artificial Intelligence is often used interchangeably with its
sub-fields, such as machine learning and deep learning. However, there are
differences between them. For example, machine learning focuses on building
systems that can learn or improve performance based on the data they use. In
other words, all machine learning is Al, but not all Al is machine learning. In
order to give full play to the value of Al, many companies are now increasing
their investment in data science teams. Artificial intelligence is not human
intelligence, but being able to think like humans may also exceed human

intelligence.
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Topics

Objective: Introduction to Embedded Systems
Description: an introduction to embedded systems with focus

Module 1 :
on processors, sensors, actuators, software, and operating
systems
Objective: Making Robots
Description: learning about different available techniques and

M le 2 . .

odule tools that aid in creating robots and how to choose what to use
for which goals appropriately
Objective: Introduction to Artificial Intelligence

Module 3 Description: an introduction to artificial intelligence, including
machine learning and deep learning techniques
Objective: Computer Vision
Description:  learning about processing camera input

Module 4 . . : . .
(images/videos) and using Al techniques to achieve more
complex robotics functionalities
Objective: Human-Computer Interaction
Description: learning the fundamentals about

Module 5 : : . .
human-computer interaction, including the golden rules and
requirements that need to be satisfied in any robotics system
Objective: Project Discussion

Module 6 . . . . .

Y Description: a live session to discuss students’ projects
Objective: Project Presentation
Module 7

Description: a live session where students present their projects

Required Readings

1. Govers, F., 2018. Artificial intelligence for robotics. Birmingham, UK: Packt
Publishing.

2. Steven L. Brunton, J. Nathan Kutz, 2019. Data-Driven Science and
Engineering Machine Learning, Dynamical Systems, and Control.

3. Murphy, R., 2019. An Introduction to Al robotics.

Suggested list of the topics for the final project
1.A simple autonomous vehicle

2.A robot that detects and extinguishes fires

3.A gesture-controlled robot

4.A voice-controlled robot

Criteria

Homework: 50%




Project: 50%

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 | 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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