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Welcome!




Deep Learning for Robot Perception

What is Deep Learning?
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Deep Neural Network
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Baseball—or stripes? Animal faces—or snouts? Clouds—or fluffiness? Buildings—or sky?
mixed4a, Unit 240 mixed4a, Unit 453 mixed4a, Unit 492
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What is robot perception?

» “Understanding the environment through sensory

information”
?
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Course Staff

Instructor: Dr. Xiaoxiao Du [Sounds like “she-OW she-OW doo’]
* Email: xiaodu@umich.edu
* Office: 3257 FRB; or virtually

Instructor: Anthony Opipari
* Email: topipari@umich.edu

Advising Faculty: Prof. Chad Jenkins
*Email: ocj@umich.edu
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Course Staff

GSl: Edmond Tong  |A: Dalton Richardson IA: Yifu Lu
ekjt@umich.edu daltonri@umich.edu _yifulu@umich.edu
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Course Information

 Lecture: Tuesday & Thursday 3:00PM-4:30PM @G906 COOL
Zoom link:

https://umich.zoom.us/j/96524504025?pwd=R2pKWmVGVUExZ
CtBUGVWM2dONHFBQTO09

Meeting ID: 965 2450 4025
Passcode: deeprob

 Lab/Discussion: Wednesdays 3:30PM-5:30PM @EECS 1311
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DR + A+ = 97.0 - 100

. + A =93.0-96.9

DeepRob Grading ‘A soo-w

+ B+ = 87.0 - 89.9

. B =83.0-86.9

. B- =80.0-82.9

: _ [o + C+=77.0--79.9

*Project O 6% O

. e C- — _

*Project 1 - 12% D+ 67.0-699

eProiect 2 — 12% . D- 2600629
PrOJECt 0 * E =_OO 59.9 (Not Passed)

*Project 3— 12%

*Project4— 12%

*Final Project — 20%

Participation/16 Pre-Lecture Quizzes — 16% (1% each)
*Student Lab Presentations — 10%
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Course Content

| inear Classifiers

* Training a neural network

* CNN/RNNs (convolutional and recurrent neural networks)
* Object detection

* Semantic scene understanding

*Deep learning datasets and data annotation

* Multi-modal perception

*Frontiers in DL

*\We welcome your input!
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Course Resources

*\Website (Everything!)
* https://deeprob.org/w24/
* Canvas (assignments/major announcements)

*Piazza (Course staff help / minor announcements / team collaboration)
* https://piazza.com/umich/winter2024/rob498011598012

®* /oom (Livestream Lectures)
® https://umich.zoom.us/j/96524504025, passcode: deeprob

* Autograder (project grading)
*https://autograder.io/web/course/258

* Pre-Lecture Quizzes (Gradescope)

* Student presentations - multi-modality perception!
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How did we
get started?

| bzzpn_a

1642
1837
1943
1950
1955
1965

First First design Foundations of Alan Turing ‘Artificial ELIZA,
mechanical for a neural networks introduces a intelligence’ is a natural
calculating | programmable established by test—the Turing coined during a language

machine built machine, Warren McCulloch test—as a conference devoted program,
by French by Charles and Walter Pitts, way of testing to the topic. is created.
mathematician Babbage and drawing parallels a machine’s ELIZA handles

and inventor | Ada Lovelace. between the brain intelligence. dialogue on any

Blaise Pascal. and computingy L topic; similar
machines. ‘ in concept
to today’s
chatbots.
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Google builds IRobot launches Computer Edward
the first self- Roomba, an program Deep Feigenbaum
driving car to autonomous vacuum Blue beats creates expert
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g conditions. obstacles. champion Garry which emulate
Atlsigl]] Kasparov. decisions of
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IBM’s Watson Personal assistants like Siri, lan Goodfellow comes | AlphaGo beats Most universities
defeats champions | Google Now, Cortana use speech || up with Generative professional have courses
of US game show recognition to answer questions Adversarial Go player Lee in Artificial
Jeopardy! and perform simple tasks. Networks (GAN). Sedol 4-1. Intelligence.



h 1956
o '?Ff:é”e Laws of Robotics: %:'
The rise of
Robotics and Al

Fueled by advances in computing power
and connectivity, the fields of robotics and
artificial intelligence have grown rapidly
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Elektro, 1939
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Robot’s Best Friend: Westinghouse
introduced Sparko the dog as a companion
for Elektro. PHOTO: BETTMANN/GETTY IMAGES




1941 Fiald of A1

. o ?ﬁ‘:;em'; of Robotics: %:'
The rise of
Robotics and Al

Fueled by advances in computing power
and connectivity, the fields of robotics and
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PR nature

Explore content v  About the journal v  Publish with us v Subscribe

nature » news feature » article

NEWS FEATURE | 25 July 2023

ChatGPT broke the Turing test —

therace is on for new ways to assess
Al

Large language models mimic human chatter, but scientists disagree on their ability to

pmt
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Where we are now..




Deep Learning

Second wave Al:

I SPECTRUM Engineering Topics ~ Special Reports ~ Blogs ~ Multimedia ~ The Magazine ~

Cars That Think | Transportation | Advanced Cars

= ¢ S, Data-driven

09 Feb 2016 |17:00 GMT i ot 14 : .5 ;"}:;' ‘

“Learn from lots of data”

Deep Learning Makes Driverless
Cars Better at Spotting Pedestrians
Pedestrian detection systems for cars could become

faster and more accurate with help from deep
learning algorithms

By Jeremy Hsu

Images: Statistical Visual Computing Lab/UC San Diego
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ptworks (DNNs) are brilliant at image
but they can be easily hacked.
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Other Robotics and DeepRob is a step into

Al courses modern robot learning
First wave Al: Model-based Second wave Al: Data-driven
“Think through the entire problem” “Learn from lots of data”

1956 Dartn :
The Founding Fathers of Al

A 20-Year Community Roadmap for
Artificial Intelligence Research in the US
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1956 2011
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