ECE 4560: Introduction to
Robotics and Automation

Prof. Maegan Tucker
Tuesday Aug. 25, 2026



Today’s Class

Objective 1: Who am |?

Objective 2: Review Syllabus
 Course Topics
* Homework Policies
 Lab Projects
* Overall Schedule

Objective 3: Motivation for Robotics



BS in ME from Georgia Tech, 2017

PhD from Caltech, May of 2023
Consultant for Disney Research during
2023

Began at GT as an Assistant Professor
In January 2024

Joint appointment in ECE (66%) and ME
(34%)

Half of my time is spent directing the
Dynamic Mobility Lab
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The Georgia Tech Dynamic Mobility (Dynamo) Lab aims to drive forward the field of bipedal locomotion
and robotic-assisted mobility by developing novel techniques in the fields of control theory, human-robot
interaction, and biomechanics. Overall, our group is focused on: 1) developing control techniques for
achieving dynamic, natural, and robust bipedal locomotion inspired by tools and techniques from nonlinear
control theory, optimization, and hybrid systems, 2) developing learning algorithms to practically adapt

robotic behaviors based on human feedback, and 3) conducting clinical investigations to study the effects of
robotic interventions for human rehabilitation and biomechanics.

Bipedal Locomotion Learning from Biomechanics of Robot-
Human Feedback Assisted Locomotion



Background on my research
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Background on my research

= Spring Feet (50 Iters)



What to Expect in ECE 4560

ECE 4560 is about engineering principles; robotic manipulator
kinematics, dynamics, and control; applications of robots in
Industry, medicine, and other areas; team projects and hands-on
laboratory experience.

The course will consist of:

* Exams: 2 midterms, and 1 final exam

* Homework: Nearly weekly sets due on Friday
Lab: Each homework set will have a lab-based checkpoint
Presentations: End-of-the-semester group project presentations
Simulation: Simulation problems in some homework sets



Grade breakdown

* Homework: 10%
e Lab: 20%

* (10% semester-long submissions, 10% end-of-semester project
presentation)

* Midterm: 20% each
» Tuesday, September 29, 5-6:15pm
* Thursday, October 29, 5-6:15pm

* Final: 30%
* Thursday, December 10", 6-9pm



What to Expect in ECE 4560

Course and lab materials available via course website

EEEEEEE

| will be updating course notes and resources on course website
and Canvas as the course progresses



Logistics

Class time and venue: Tuesday/Thursday 5-6:15pm

* |In-person course. Attendance/participation will be used when deciding end-of-
year grade “rounding”
* | will post the updated lecture notes before class, old lecture notes are available

online

Lab time and venue: open hours, Van Leer E265
* TAhours: Thursday, 2-4pm or 4-6pm

Websites
* Canvas: for handouts and assignments
* Discussion: Ed Discussion on on canvas
* Gradescope: for assignment submission (link on canvas)



Grading

Homework Sets
* Due every week on Friday at midnight

* Submit homework on Canvas
* Every student is given 3 days for automatic extensions
* Each assignments can be handed in one day late each. For extensions above one

day, please contact me ahead of time.
* After these 3 days, you may submit up to 24 hours late for a 20% penalty. After 24

hours, the solutions will be posted.
* [f you have an unusual circumstance, please contact me before solutions
are posted. No submissions will be accepted after solutions are posted.



Lab Projects

1. SO-101 Robotic
Arm Track
(required for
weekly lab
checkpoints)

2. Old Robotic Arm
Track

3. Mobile Robot
Track

4. Bipedal Robot

ECE 4560

Syllabus

Lectures

Lab Projects
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13

MuJoCo Repository
(Homework) (7

Q) Search ECE 4560

Lab Component for ECE 4560 has weekly deliverables that build towards a final robotic
demonstration. Students have the choice of selecting from four robotic platforms:




SO-101 Robotic Arm Track

Project Track:

https://maegantucker.com/ECE4560/projects/
https://huggingface.co/docs/lerobot/en/so101

1. SO-101 Manipulator
“Leader” Arm + “Follower” Arm
e Calibration
* Teleoperation
* Forward Kinematics
* Inverse Kinematics and Trajectory Design


https://maegantucker.com/ECE4560/projects/
https://huggingface.co/docs/lerobot/en/so101

Robotic Arm Track

Project Track:
https://pvela.gatech.edu/classes/doku.p
hp?id=manipulator:adventures

1. Piktul Planar Manipulator Arm

e Calibration
* Inverse Kinematics and Trajectory Design

2. Lynx6 Manipulator Arm

* Calibration
* Inverse Kinematics and Trajectory Design



https://pvela.gatech.edu/classes/doku.php?id=manipulator:adventures
https://pvela.gatech.edu/classes/doku.php?id=manipulator:adventures

Mobile Robot Track

Project Track:
https://pvela.gatech.edu/classes/do
ku.php?id=turtlebot:adventures

Turtlebot Basics (Setting up ROS)
Moving the Turtlebot
Sensing

Mapping
Navigating the World
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https://pvela.gatech.edu/classes/doku.php?id=turtlebot:adventures
https://pvela.gatech.edu/classes/doku.php?id=turtlebot:adventures

Planar Biped

Project Track:

https://pvela.gatech.edu/classes/doku.
php?id=ece4560:biped:adventures

1. Construct biped model

2. Generate Trajectories to Achieve
Quasi-Static Bipedal Motion

3. Beyond Quasi-Static Motion “ﬁw"f:”" g o ..04"":9;"}%““"

Bifep


https://pvela.gatech.edu/classes/doku.php?id=ece4560:biped:adventures
https://pvela.gatech.edu/classes/doku.php?id=ece4560:biped:adventures

Project Presentations

The final 2 days of the semester will be devoted to final lab. The purpose of
these presentations is to show what you’ve accomplished/learned with your
project (10% of your grade)

This includes creative use of your robot (can be in simulation):
* Writing your name with a pencil
* Throwing a ping-pong ball

Other custom projects:

1. Quadrupedal Walking

2. Bi-Manual Manipulation

3. Vision-Based Manipulation



Assignment Policy

Abide by the Georgia Tech honor code
* Reference all your sources
* Do not plagiarize other sources (homework solutions, other students)
* Do notupload course material on other websites

Assignments are individual, but light collaboration is permitted and
encouraged



Assignment Policy

Generative Al policy

* You are allowed to use Al (GitHub Copilot,
ChatGPT) for help with coding

« HOWEVER, you should
with
anything you submit. This counts as
plagiarizing. Use your best judgement
when it comes to code.

* Please be aware that Al often produces
bugs / broken code.

StackOverflow

ChatGPT



https://favtutor.com/articles/stack-overflow-community-not-happy-openai/

Who to contact for help with the course

Contact information:
* Email: mtucker@gatech.edu
e Office: TSRB 442
* Office hours: Friday 10am-11am
* TA: Xiaoyu Zhang

Knack Tutoring

* Georgia Tech has partnered with Knack to provide students access to
verified peer tutors who have previously aced this course.

* | have not personally used the program (it is a pilot program), but it could
be worth checking out at gatech.joinknack.com



https://www.joinknack.com/student/georgia-institute-of-technology

Electronic Communication Policy

General guidelines

 Email the Dean of Students if your personal situation
requires special academic consideration

* First ask your questions on Ed Discussion in case
other students have the same question.
* Be courteous in these interactions
* Avoid judgmental language, e.g. “The answer is obvious”,
“This is trivial”
* Tryto be constructive
* Avoid typos and use correct syntax

* [f you need something else, please email me

DEAR KEVIN,

I™M SORRY IT'S TAKEN ME TWO YEARS TO REPLY TO YOUR EMAIL.
T'VE BUILT UP S0 MUCH STRESS AND ANXIETY ARDUND 1Y EMAIL
INBOX; IT'S AN UNHEALTHY DYNAMIC WHICH 1S MORE PSYCHOLOGICAL
THAN TECHNICAL. TVE TRIED ONE MAGICAL SOLUTION AFTER ANOTHER,
AND AS EACH ONE HAS FAILER DEEP DOWN I'VE GROWN MORE
CERTAIN THAT THE PROBLET ISNT EMAIL—IT'S ME.

REGARDLESS, THESE ARE My ISSUES, NOT YOURS; YOU'RE MY
FRIEND, AND T OWE YOU THE BASIC (DURTESY OF A RESPONSE.
T APOLOGIZE FOR MY NEGLECT, AND T HOPE YOU HAVEN'T BEEN
To0 HURT BY MY FAILURE TO REPLY.

ANYUAY, T APPRECIATE YOUR INVITATION TO JOIN YOUR PROFESSIONAL
NETWORK ON LINKEDIN, BUT TM AFRAID I MUST DECUNE ...

* Include “[ECE 4560]” in the subjectline
* |[fyou email the TAs, cc me

https://xkcd.com/1873/

Slide borrowed from Matthieu Bloch



https://xkcd.com/1873

Motivation to Robotics
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https://www.wired.com/story/fords-smarter-robots-speeding-assembly-line/
https://agfundernews.com/french-poultry-tech-startup-tibot-technologies-raises-e3m-seed-round-for-health-boosting-robot
https://www.iotworldtoday.com/health-care/paraplegic-tennis-player-carries-olympic-torch-with-robotic-exoskeleton

Motivation to Robotics

Overarching questions:

1. How do we mathematically
describe a robot?

2. How can we know what a
robot is capable of?

3. How do you translate from
joint-angles to the position
and orientation of the end-
effector? What about the
other way around?

4. How do we design motions
for a robotic system?

Image borrowed from Jun Ueda



Final Thoughts

| value your feedback - | will use it to make improvements
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