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About the course

Course Title: Social and Cognitive Robotics, Course No.: 28628
Instructor: Alireza Taheri, PhD, Assistant Professor

Email: artaheri@sharif.edu

Website: http://sharif.ir/~artaheri/

Tel: +98 21 6616 5531

Grading:

» Homework (30%)

» Final Exam (40%)

» Final Project (30%)

» Office Hours by request
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About the course
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Our Approach in Social Robotics
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Lecture Schedule

» Infroduction, definitions, and basic concepts
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Lecture Schedule

>

» Design and interaction of social robofts




Lecture Schedule
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» Artificial intelligence: Towards Deep Learning

» Neural Networks and MLP

input layer

hidden layer 1

hidden layer 2

output layer
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Lecture Schedule

>

>
» Artificial intelligence: Towards Deep Learning

>
» Convolutional Neural Networks (CNN)
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Lecture Schedule
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» Arfificial infelligence: Towards Deep Learning ® ® ®
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» Recurrent Neural Networks (RNN)
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Lecture Schedule

>

>

» Artificial intelligence: Towards Deep Learning
>
>
>

» Learning from Demonstration (LfD)
» Gaussian Mixture Models (GMM)
» Hidden Markov Models (HMM)
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Lecture Schedule

>
>

» Artificial intelligence: Towards Deep Learning
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Lecture Schedule
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Lecture Schedule

Developed HRI Platform

Gesture Expression

Facial Expression Recognition Emotion Synthesis
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Lecture Schedule
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Design human-robot interactions and evaluation of the interventions




Design of Social Robofts
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Machine Learning
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Why Deep Learninge

What is Deep Learning’ By Daniel Bourke, Learn TensorFlow and Deep Learning
1. Cut vegetables
2. Season chicken
ARTIFICIAL 3. Preheat oven
iti 4. Cook chicken for 30-minut
INTeLLIGENCE Jrdiional s remisiaiiinn
Any technique that enables

computers to mimic
human behavior

Starts with

. Cut vegetables
Machine LeamingiieN ! . Season chicken
Algorithms . Preheat ove,
9 . Cook chicken for 30-minutes
. Add vegetables
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Why Deep Learning? Why Now?

Hand engineered features are time consuming, brittle, and not scalable in practice N Neural Networks date back decades, so why the resurgence?

Can we learn the underlying features directly from data? 1952 Stodwsic Giadent
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Deep Learning Applications

Aflas Robot by Boston Dynamics

https://www.youtube.com/watchev=fn3KWMITkuAw

https://www.youtube.com/watchev=EezdinoG4mk
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Deep Learning Applications

Tesla Autopilot
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Learning Robust Control Policies for End-to-End

Autonomous Driving From Data-Driven Simulation

= 94v Ja - ; Alexander Amini, Igor Gilitschenski, Jacob Phillips, Julia Moseyko, Rohan Banerjee,
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Computer Science and Artificial Intelligence Laboratory (CSAIL), MIT

Laboratory for Information Decision Systems (LIDS), MIT

MIT Autonomous Vehicle

https://www.youtube.com/watch2v=YgFIMNQmASw
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Deep Learning Applications
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https://www.youtube.com/watch2v=PEziTgHx4CcA
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Deep Learning Applications




Deep Learning Applications

https://thispersondoesnotexist.com
Take a look and enjoy!
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Deep Learning Applications
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https://www.youtube.com/watch2v=5Qdr8AUNYgU By Nvidia

Social and Cognitive Robotics, Sharif University of Technology



https://www.youtube.com/watch?v=5Qdr8AUNYqU

Why Deep Learninge

Let’'s come back to slide #19

What is Deep Learning’ By Daniel Bourke, Learn TensorFlow and Deep Learning

1. Cut vegetables
2. Season chicken
| 3. Preheat oven
Traditional 4. Cook chicken for 30-minutes
Proarammina 5. Add vegetables
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Social and Cognitive Robotics, Sharif University of Technology




Why Deep Learninge

Let’'s come back to slide #19

By Daniel Bourke, Learn TensorFlow and Deep Learning

Inputs Rules Output

What is Deep Learning?
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Learning Outcomes

... and in the end, hopefully, you can

Understand the definitions and principles of human-robot interaction
Learn required components in social and cognitive robofts

Build your own Deep Neural Networks (from scratch)

Carry out user requirement analysis and design of human-robot interaction

vV v v v Vv

Use quantitative and qualitative approaches for evaluation and analysis of
human-robot interaction data

» Know applications of social robots to improve the quality of life of the users
(specially children with special needs)
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Next Session ...
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» A Social Robot is an Entity that can “not only Sense, Think and Act”, “but also
must be able to Communicate with humans and/or other social robots”.
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https://en.wikipedia.org/wiki/Social_robot

Thanks for your attention
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