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Two Action ltems for Today



Two Action Items for Today

Complete Student Workflow Survey
https://forms.gle/HHE6NPQNINDZMR612z9

Student Workflow Survey - Robotics 102 Fall 2021

This survey is being conducted for students of the Robotics 102 course (http.//robotics102.0rg) at Michigan for
the Fall 2021 semester. The purpose of this survey is 10 better understand student perspectives and their
working environment of students coming into the course. Such insights are especially useful given the
constraints of the COVID-19 pandemic. The results of this survey will be used to improve this pilot offering of
Robotics 102, determine necessary accommodations for individual students, and adapt the administration of the
course to best serve all students

Join Robotics 102 Slack Workspace

Robotics 102 # general ~

Last Name or Family Name

#general

First Name
3 of the #general

Unique Name (e.g., ocj, paviasek)

™M ITS Shack
s

What is your anticipated major?




First Class

Action items: Join robotics102 slack team, Complete workflow survey
Introductions

Safety and Masking Policies

Autonomous navigation is all around!

The engine of Al: Graphs and graph algorithms

We are pioneers for robotics!

Course objectives and administrative overview

Flipped classroom: “Hello world!” Lecture will be posted soon
Upcoming projects: Project 0 (Calculator) assigned Aug 30, due Sep 20



Introductions

Let’s get to know each other



Prof. Chad Jenkins

Office Hours: MW 1-3pm Eastern, Robotics 2236

Michigan Robotics 102 Course Instructor

Faculty in Michigan EECS, PhD 2003 (Univ. Southern California)

Favorite song: Friday Morning by Khruangbin

Best use of robotics: Help care for our aging and disabled populations



Jana Pavlasek

Office Hours:

Michigan Robotics 102 Co-Instructor

4th year doctoral student in Michigan Robotics
Favorite musical artist: Busty and the Bass

Best use of robotics: remote monitoring of our environment and planet



Your health and wellness Is
our top priority



Your health and wellness Is
our top priority

Proper safety is mandatory



https://campusblueprint.umich.edu/faqs/

FAQ Topics

COVID 7 Banics »

Qs darvl e B Iodafiains »

fesing »

CATP Yesting FAQ »

VaCOinathon & Seif regortng »

Cave Irveingatan A Cantact

Tracing »

Polcy & Complance «

Cverts & Cothatngs »

Drioons OLUL «

STUONTS = FAMILIES PACIATY » STAZY COMMUMITY VINTOSS MPOT COVO 15 vALOMATION .

VACCINE PREVENTION, TESTING A CARE  [FAQS]  MESSACES U-M COVID19 DATA

COVID-19 Basics

+ COVID-19 symptoms and spread
+ How do | prevent COVID19?

+ 1 think I've been exposed to/have COVID-19, what should | do?

Quarantine & Isolation

+ Quarantine and isolation
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Autonomous Navigation
Is all around you



Passenger
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City-scale 3D mapping

First wave Al: Model-based

“Think through the entire problem”

1956 Dartmouth Conference:
The Founding Fathers of Al Self-driving cars

Ak ;Ei]'gﬂ

1956 1960 1970 1980 1990 2000 2010 Time



City-scale 3D mapping




First wave Al: Model-based

1956 Dartmouth Confer:
The Foundi ng Fathers ofAl

“Think through the entire problem”

Second wave Al: Data-driven

“Learn from lots of data”

Rise of “deep learning’

,,,,,

' AlexNet (2011)

2011 Time
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Deep Learning Makes Driverless
Cars Better at Spotting Pedestrians

Pedestrian detection systems for cars could become

faster and mors urate with help from deep

g algorithms

learnin

Second wave Al: Data-driven

“Learn from lots of data”
_ "‘!H

deep learning’
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Time



The Al of today needed
decades of investment and research

Second wave Al: Data-driven

“Learn from lots of data”

Speech recognition by neural networks

deep learning"

Rosenblatt’s Perceptron Waibel et al.

1958 1989 2011

Time
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Technology Quarterly

Jun 13th 2020 edition »

Aot es

Driverless cars show the limits of
today’s Al

They, and many other such systems, still struggle to handle the
unexpected
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Second wave Al: Data-driven

“Learn from lots of data”

Deep neural networks (DNNs) are brilliant at image
recognition — but they can be easily hacked.

These stickers made an
artificial-intelligence
system read this stop

sign as ‘speed limit 45",

Speed limit 45

nawre

2011

Time



First wave Al: Model-based Second wave Al: Data-driven Third wave Al: Explainable

“Think through the entire problem” “Learn from lots of data” “Combine first and second wave
Al to generate explanations”

V

1956 Dartmout! h Conference: :
The Founding Fathers of Al R | |'s % L KT EN AN . 1
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Third wave Al: Explainable

“Combine first and second wave
Al to generate explanations”

Is this handwritten character a ‘9’ or a ‘4'?

A 20-Year Community Roadmap for
Artificial Intelligence Research in the US

O=L— P

2077



= B YouTube

Third wave Al: Explainable

Models to drive decisions

“Combine first and second wave
Al to generate explanations”

Seed model

Generative model

Generates explanations of

Kcz:&‘:.g,’&-’?;&

A 20-Year Community Roadmap for
Artificial Intelligence Research in the US

O=L— P

A DARPA Perspective on Artificial Intelligence

241,472 views - Feb 15,2017 iy S5k 81130 P SHARE = SAVE

@ oa:zmvo SUBSCRIBE

2077



First wave Al: Model-based Second wave Al: Data-driven Third wave Al: Explainable

“Think through the entire problem” “Learn from lots of data” “Combine first and second wave
Al to generate explanations”

56 Dartmouth Conference:
'ﬂ| Founding Fathers of Al
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A 20-Year Community Roadmap for
Artificial Intelligence Research in the US
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Robotics 102 is a first step into modern Al

First wave Al: Model-based Second wave Al: Data-driven Third wave Al: Explainable

“Think through the entire problem” “Learn from lots of data” “Combine first and second wave
Al to generate explanations”

V

A 20-Year Community Roadmap for
Artificial Intelligence Research in the US
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Robotics 102 is a first step into modern Al

First wave Al: Model-based Second wave Al: Data-driven

“Think through the entire problem” “Learn from lots of data”

1956 D; nm hCnlr\-N
Foun of Al

W@Eﬂ

A 20-Year Community Roadmap for
Artificial Intelligence Research in the US

1956 2011




Our goal



Our goal

Give you the power of autonomous navigation




Our goal

Give you the power of autonomous navigation
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Our goal

Give you the power of autonomous navigation
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Our goal

Give you the power of autonomous navigation

Your task

Understand foundational Al algorithms
and implement them in code



Our goal

Give you the power of autonomous navigation

“KiMBot”
Kiwi Drive MBot



Our goal

Give you the power of autonomous navigation

“MBot Omni”
Kiwi Drive MBot



Robotics 102 Trailer (by Brody!)
In the Michigan Robotics Building
https://youtu.be/XNSVHmMK1mTM



Your task

Understand foundational Al algorithms
and implement them in code
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Project O: Project 1: Project 2: Project 3: Project 4:
Pocket Wall Potential A* Neural

Calculator following Fields Pathfinding Networks



Understand foundational Al algorithms
and implement them in code

Project 4:
Neural
Networks




Understand foundational Al algorithms
and implement them in code

as Graphs and Graph algorithms
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Project O: Project 1: Project 2: Project 3: Project 4:
Pocket Wall Potential A* Neural

Calculator following Fields Pathfinding Networks



Understand foundational Al algorithms
and implement them in code

as Graphs and Graph algorithms

A graph is a collection of nodes (noted by circles)
that are connected by edges (noted by arrows)



Understand foundational Al algorithms
and implement them in code

as Graphs and Graph algorithms

Finite State Automata

Compute
Result

Project O:
Pocket
Calculator



Understand foundational Al algorithms
and implement them in code

as Graphs and Graph algorithms

Reactive Controller:
Wall follower
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Understand foundational Al algorithms
and implement them in code

as Graphs and Graph algorithms

Robot models its environment as graph
of “hidden” nodes with observations
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Project 2: Project 3:
Potential A*
Fields Pathfinding




Understand foundational Al algorithms
and implement them in code

as Graphs and Graph algorithms
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ROB 102 Grading

* Final grade determined by total of points earned

* An A grade of some form is earned with 93 points or above
« A B grade of some form is earned with 83 points or above

« A C grade of some form is earned with 73 points or above

A

Project O: Project1: Project2: Project 3: Proj
15 points 15 points 15 points 15 points

e S .

airplane = B
automobile '- 3 a
bird ¥

mald
cat R
deer [ﬁun
e~

ect 4:
15 points

In Class
Activities:
20 points

Participation:
5 points

Advanced
Extensions:
4 points



ROB 102 Flipped Classroom

Course website: robotics102.github.io (or robotics102.0rQ)

All course material posted on course website, slack workspace, or your git
repository

* Robotics 102 does not use Canvas
Lectures will be posted on course website

Class lecture meetings (MW 10-11:20am) are dedicated to in-class activities
and interactive help on projects

Class lab sessions (F 12-2pm or F 2-4pm) are dedicated to tutorials for
coding and working with robots, as well as interactive help



Robotics 102 Course Website

HOME

COURSE INFORMATION

PROJECTS

TUTORIALY

Course Times

ROB 102: Intyoduction 1o Al and

Programming

Need ENGIN 1017 Register for ROB 102 this Falll

Learn how to code by making robots navigate autonomoushy!

Robotics 102

Introduction to Al and Programming

Fall 2021 - University of Michigan and Berea College

0




Robotics 102 Course Schedule

ot

Menu
Schedule
IME

COURSE DXTORMATION Course Schedule (Michigan)
Date Tope Readingy Project
Week 1

("I:‘h:!
0
MIAL

Week 2

Course Times

Labor Day !

Week 3



Robotics 102 Project 0: Pocket Calculator

NOME . . . ] . M e s - ol
Project 0: Introduction to Programming in C++4
) RMA
y Setup ratrocions
MOoJICTS
«  Getting the code
¢ Running a Docker comaner
*  Propect descrpton
+  Hedo World!
«  Pocket Calkulator
*  Toask Summary
TUTORIALS
Getting the code
Course Times
& Accept the assignment: hetpe://clasascon.glthud . con/a/Eoninsnh
Q P com
u _
P Accept the assignment -

Proeect



ROB 102
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We are on the
cuttlng edge

oooooooooooooooooooooooo




We are on the
cutting edge

Robotics 102 is for pioneers!

This is first offering of an innovative approach to education



Robotics with Respect
ROBOTICS — e e

!
J"“
Tt s

Work together. Create smart
machines. Serve society.

Michigan Robotics aims to create a collaborative community of roboticists,
where through mutual respect, integrity in action, and transparency In thought,

we accelerate socially beneficial advances in robotics.,

Graduate programs Collaborative Cross-disciplinary
in Robotics robotics research roboticists




Robotics with Respect

Inspire from Day 1

Provide opportunity



Robotics with Respect

Inspire from Day 1

PRISM

Provide opportunity




Robot|C|sts show and prove!
Time for a demo...

In the new Robotics Building



Robotics with Respect

Inspire from Day 1

PRISM

Provide opportunity




