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What is this class about!?

Robots, particularly manipulator arms and mobile robots
Tentative list of topics:
* Translation and Rotation in 2D and 3D
* Forward and Inverse Kinematics of Serial Manipulators
* Velocity Kinematics

 Path and Trajectory Planning (maybe)

* Joint Control and Dynamics
* Simple Computer Vision ){\

* Vision-Based Control (maybe
N




What is this class about!?

There is a lab component!
Simulating robots in Matlab
Hands-on experience with an industrial manipulator

Hands-on experience with a haptic interface

Hands-on experience with a vision-guided mobile robot




Caveat

This is my first time teaching this class.

| sat through MEAM 520 in Spring 2012 and will largely be
following the way Dr. Fiene taught the course.

| will do my best, but things may not be perfectly
organized; we will all be learning and adapting together.




Who am |I?

Katherine J. Kuchenbecker, Ph.D.

Skirkanich Assistant Professor of Innovation
in Mechanical Engineering and Applied Mechanics

Part of the General Robotics, Automation, Sensation, and
Perception (GRASP) Laboratory and the Institute for
Research on Cognitive Science (IRCS)




Who am |?

» Kuchenbecker is best pronounced Kook-en-beck-er
e Kuchenbecker means “Cake Baker” in German

* You can address me as any of the following.
Pick the one with which you are most comfortable.

* Professor

* Professor Kuchenbecker
* Dr. Kuchenbecker
Dr.K

» Katherine

* | often refer to myself with my initials (KJK)



Who am |?

* | joined the Penn faculty in July 2007; this is my sixth
year here.

* From 2006 to 2007 | was a postdoctoral scholar
with Allison Okamura at Johns Hopkins University.

* | earned my doctorate in June 2006 at Stanford
University, where | worked with Gunter Niemeyer.

* My primary research interests are:
 Creating highly realistic haptic interfaces for virtual
environments and teleoperation.

» Making autonomous robots that can capably accomplish
physical tasks and understand the world around them.

* Understanding and aiding human upper-limb movement.
* Developing medical devices and medical robotic systems.



How do you contact me!

Email: kuchenbe@seas.upenn.edu
Office: 224 Towne Building
Office Phone: (215) 573-2786


mailto:kuchenbe@seas.upenn.edu
mailto:kuchenbe@seas.upenn.edu

Where is my office?




What's inside my office?

Office hours will be announced...



Who are you!?

New to Penn?

Masters!? Second year?
Ph.D.? Third or later years!?
Undergraduate?
. . . U.S.A.?
Mechanical Engineering? North A -
or merica’
Robotics? Acia?
sia!
Computer Science! . :
urope!
Electrical and Systems Engineering? Orh P}
er!

Other?

There are a lot of you...



Who else will be teaching us!?

Philip Dames Ryan Wilson

7t f

Denise VWong Someone Else!

Office and lab hours will be announced...



Course Logistics

* You should be a junior undergraduate, senior
undergraduate, or graduate student in STEM
(science, technology, engineering, or math).

o | listed MEAM 211 as a prerequisite, but it is not
strictly required. Previous experience in kinematics
will be useful, but you can make this up if you lack it.

e This class is worth one credit unit.
* We meet two days a week.

 Tuesday and Thursday classes are from noon to
1:20 p.m. in LRSM Auditorium.

* No scheduled recitations; we can hold review
sessions when needed.



Attendance

* | want to see you in class every day.

* You are expected to participate actively in lectures,
homework assignments, and projects.

* If you have to miss class, you should make up the lecture
by getting notes from a classmate and listening to the

lecture online.
* Links are automatically posted on Blackboard.
* Recording includes slides and audio, but no video.

* Late arrivals and unexcused absences will get in the way

of understanding and enjoying the material.



Participate Actively!

Learning Method Retention Class Activity
What one reads Readings

What one hears Lectures, discussions
What one sees Figures, drawings, slides
What one sees and hears Lectures with visuals

Asking questions,

What one says . . .
discussing class topics

What one says while Hands-on assignments,
doing something project demonstration

J. E. Stice, “Using Kolb’s Learning Cycle to Improve Student Learning,” Engineering Education, pp. 29 1-296, February 1987.



Class Components

* Written assignments

* Programming assignments in simulation

* Programming assignments on real robots (projects)
* Midterm

e Final exam



Course Website: Lore

http://lore.com/Introduction-to-Robotics.2
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Lore Access

* Later today, | will invite all enrolled students to
the Lore site using the email address you have

listed in the Penn student directory.

* You can also join this class on your own:
join.lore.com/8GMYVB

* You will nheed to make a Lore account. You do

not need to use your real nhame.

* Our Lore site is currently private.



Course Gradebool Blackboard

https://courseweb.library.upenn.edu
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COURSE MANAGEMENT Posted on: Thursday, September 6, 2012 Posted to: MEAM 520:
Introduction to Robotics

This class will use Lore (not Blackboard) for most web functions.
< You can join the MEAM 520 Lore site at:
¥ Files ~#» | http://join.lore.com/8CMYVB

¥ Course Tools

The only two parts of Blackboard we will use are the gradebook and

¥ Evaluation L the posting of lecture recordings.

¥ Grade Center »

¥ Users and Groups

¥ Customization »

¥ Packages and - »
Utilities '

¥ Help

N




Textbook

ROBOT MODELING » “Robot Modeling and Control”
AND
CONTROL

by Spong, Hutchinson, and
Vidyasagar.

* You should get your own copy.

» Two copies of the book are on
reserve at the Engineering
Library (Towne 2nd floor)

» Other robotics textbooks also
Mark W. Spong  Seth Hulchinson M. Vidyasagar on reserve in the |ib|~ar)l.




Reading Assignment

RoOBOT MODELING
AND
CONTROL

* Chapter |,“Introduction,”

* Read pages | to 19 in the

textbook, and skim from page |9
to 33.

e Do this before lecture on
Tuesday.

Mark W. Spong  Seth Hutchinson M. Vidyasagar




MATLAB

-

From: Katherine Kuchenbecker
Subject: Fwd: MATLAB tutorials in September
Date: September2,2012 1:11:50 AMEDT
To: MEAMS20-001-12C @lists.upenn.edu
Cc: Jessica Marcus

Dear MEAM 520 students,
We will make extensive use of the software program MATLAB in MEAM 520 (Introduction to Robotics) this semester.

If you have never used MATLAB before, or if you are not fully confident in your skills, | recommend you attend one of
the free MATLAB tutorials that the Penn Institute for Research on Cognitive Science (IRCS) is offering in mid-
September. Details about the sessions are provided below. There is a beginner version and a more advanced
version.

If you want 1o attend one of these tutorials, you must pre-register for the session by contacting Jessica Marcus at
imarcus@seas.upenn.edy with your choice of sessions.

Another resource you can use to learn about MATLAB is the Interactive MATLAB Tutorial available at this link:
hitp Jmww.mathworks com/academia/student centerAutorials/mitutorial launchpad.html

Please let me know what questions you may have about this!

Best wishes,
kjk

Begin forwarded message:

From: Jessica Marcus <jmarcu as.upenn.edu>

Date: August 28, 2012 11:34:47 AMEDT
. . n.edu, psych-cnfaculty@groups.sas.upenn.edu
Subject: [ircslocalfacuity] MATLAB tutorials in September

IRCS is sponsoring MATLAB tutorials to be held at the beginning of the
semester for students enrolled in courses for which some knowledge of
MATLAB would be helpful. Since this may apply o students in courses
you're teaching in the upcoming semester, we wanted 10 make sure you
have information to share with your students about when and where the
Leace cne wl babold sedbomta e an s taeshom

N §




MATLAB

Session |: Thursday, 9/13: 6-8pm
Session |: Saturday, 9/15: 3-5pm

Session 2: Thursday, 9/20: 6-8pm

Session 2: Saturday, 9/22: 3-5pm

email jmarcus(@seas.upenn.edu to sign up


mailto:jmarcus@seas.upenn.edu
mailto:jmarcus@seas.upenn.edu

MATLAB

Free online tutorial: http://www.mathworks.com/academia/
student_center/tutorials/mltutorial launchpad.html

eNO Interactive MATLAB Tutorial
l < l > J [QJ l+ ]J‘ http://www.mathworks.com/academia/student_center/tutorials/mitutorial_launchpad.html (v \ '/Q' ( jle

o United States p | Contact Us Store
MathWorks® | accowatng te pace of anginsenng and scienc
t Fe A

Products & Services Solutions Academia Support  UserCommunity Events  Company

-] If you’ve never used MATLAB [-:
-| before, or if your knowledge is |~
rusty, do one or both of these!
It will save you time later on.

et CON

MATLAB Fundamentals 28
Leam 10 use MATLAB as a powerful tool for solving problems and visualizing functions

MATLAB for Problem Solving (approximately 60 minutes)

Using a case study, walk through the process of solving problems in MATLAB.

ALASEL Ao



http://www.mathworks.com/academia/student_center/tutorials/mltutorial_launchpad.html
http://www.mathworks.com/academia/student_center/tutorials/mltutorial_launchpad.html
http://www.mathworks.com/academia/student_center/tutorials/mltutorial_launchpad.html
http://www.mathworks.com/academia/student_center/tutorials/mltutorial_launchpad.html

Mechatronics vs. Robotics

Which should you take!?
MEAM 410/510 or MEAM 520



Enroliment

How many people are not yet registered but
want to be in the class!?

Anyone who is registered but plans to drop!



Questions ?



9.

Activity

. Pick a partner sitting near you.

Get a blindfold, a handful of target objects (candy), and a few obstacles (cups)

. Move so you and your partner are sitting in chairs directly next to one another, and set up the

desks attached to your chairs.

Work together to plan a communication scheme that will enable you to accomplish the
following steps. Your communication scheme must be auditory only without language of any
kind. Saying words and touching your teammate are strictly forbidden. Clapping, snapping, and
voicing nonsense sounds are acceptable, as are any other sounds you can make with the
materials you have available to you. Test out your scheme a bit and modify it to make it better.

. Blindfold one member of your team so they cannot see at all.

The non-blindfolded individual should quietly set up one target object and three obstacles on the
desk in front of the blindfolded individual. Do a new configuration every time.

Use your communication scheme (no speaking words or touching) to guide your blindfolded
person to pick up the target object with their hand without touching any of the obstacles.

Keep track of how many successes and failures your team has, and pay attention to what seems
to work well for accomplishing this task.

Reset after each success and failure, and switch who is blindfolded and who is not.

| 0.After time is called, participate in the class discussion on this activity.



Discussion



Reading Assignment

RoOBOT MODELING
AND
CONTROL

* Chapter |,“Introduction,”

* Read pages | to 19 in the

textbook, and skim from page |9
to 33.

e Do this before lecture on
Tuesday.

Mark W. Spong  Seth Hutchinson M. Vidyasagar




