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Plan for today
• Privacy


• Differential Privacy


• Federated Learning


• Algorithmic Fairness


• Summary of this course


• Closing Thoughts and Next Steps
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Why should I be mindful of privacy as an engineer?
• AIML requires data to train the model


• Many take it for granted that one can freely use a dataset to improve our 
products as long as we are not evil, e.g. illegally download the data and sell 
it.


• However, people have concerns about the personal data being collected.
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DfIf we just share use public datasets, then 
we are safe?   — Not really
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utm_campaign=socialflow_gawker_twitter&utm_source=gawker_twitter&utm_medium=socialflow

DfWould it be safe to use data 
published voluntarily? - No

https://www.gawker.com/the-public-nyc-taxicab-database-that-accidentally-track-1646724546?utm_campaign=socialflow_gawker_twitter&utm_source=gawker_twitter&utm_medium=socialflow
https://www.gawker.com/the-public-nyc-taxicab-database-that-accidentally-track-1646724546?utm_campaign=socialflow_gawker_twitter&utm_source=gawker_twitter&utm_medium=socialflow
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Recover location from data volunteered published data

7

DfWould it be safe to use 
anomymous data? — No 
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Antonymy is not enough
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Df
So, it seems we should not share 
any data, then we are safe?  — still 
not true.
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Recall this slide in M1-2 Explanation
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Recover images from algorithms
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Infer historical data from the output of algorithms
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What is a privacy-preserving algorithm?
• What is Prof Zhao’s salary?


• What is the average salary of CMU’s professors?
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Definition of a privacy-preserving algorithm
• Version-1


• Analysis of dataset D is private if:


• Analyst knows no more about me 
after analysis than before.


• - It is strict but not very realistic.


• Was my salary privacy violated if 
someone gets the average salary 
information of CMU or even UW?


• Yes, under such a definition.
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Df

It seems privacy intrusion is almost 
unavoidable if we ever collect any data. 
Well, yes, but we could constrain the 
privacy budget to a certain degree by 
defining such a soft privacy constraint
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A more useful definition
• Version 2: Analysis of dataset D is private if:


• analyst knows almost no more about me after analysis than he would have, 


• had he conducted the same analysis on 


• an identical dataset with my data removed 

• Mathematically, this leads to a famous privacy definition 

• Differential Privacy

15“The Algorithmic Foundations of Differential Privacy”. Dwork and Roth. Foundations and 
Trends in Theoretical Computer Science, NOW Publishers. 201
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Neighboring
• Two data sets  and  if differ on ≤1 entryD1 D2
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Name Salary

Farnam 
Jahanian $xxxxxxx

Ding Zhao $xxxxxxx

Jon Cagan $xxxxxxx

Name Salary

Farnam 
Jahanian $xxxxxxx

Joe Biden $xxxxxxx

Jon Cagan $xxxxxxx

D1 D2
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-differential privacyε
• Algorithm 𝒜 is 𝜺-differentially private if:


• For all pairs of neighboring sets ,  and any set  of possible output 
(response)


                             


• Note: for small , 


• A consequence: for any possible response 


D1 D2 R

Pr[𝒜(D1) ∈ R] ≤ eε Pr[𝒜(D2) ∈ R]

ε eε ≈ 1 + ε

y

exp(−ε) ≤
Pr(𝒜(𝒟1) = y)
Pr (𝒜(𝒟2) = y)

≤ exp(ε)
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DP has been used in the industry
• Apple has adopted and 

further developed a 
technique known in the 
academic world as 
local differential privacy 
to do something really 
exciting: gain insight 
into what many Apple 
users are doing, while 
helping to preserve the 
privacy of individual 
users. It is a technique 
that enables Apple to 
learn about the user 
community without 
learning about 
individuals in the 
community. 

18https://www.apple.com/privacy/docs/Differential_Privacy_Overview.pdf

https://www.apple.com/privacy/docs/Differential_Privacy_Overview.pdf
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Tools for designing privacy-preserving algorithms
• Key idea: add noise to the output of the analysis , such that the output of 

the analysis  is insensitive to the addition of my salary to .

• For example, if  is to take the average. For different s we may need to 

add different level of noise to be -differential private given a fixed . 

• The more sensitive, the bigger noise we need to add to the output.

𝒜
𝒜(D) D

𝒜 D
ε ε
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EmailEmail: : 
mpdebo@andrew.cmu.edu

FULL PROFILE  

Nestor Gomez
ASSISTANT TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
EmailEmail: : nestor@cmu.edu

FULL PROFILE  

Noelia Grande Gutiérrez
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
EmailEmail: : 
ngrandeg@andrew.cmu.edu

FULL PROFILE  

Diana Haidar
FACULTY DIRECTOR, TECH SPARK
ASSISTANT TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.5222
EmailEmail: : 
dhaidar@andrew.cmu.edu

FULL PROFILE  

Eni Halilaj
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Robotics
Institute
PhonePhone: : 412.268.2183
EmailEmail: : ehalilaj@andrew.cmu.edu

FULL PROFILE  

B. Reeja Jayan
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Chemical Engineering, Electrical
and Computer Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.4343
EmailEmail: : bjayan@andrew.cmu.edu

FULL PROFILE  

Aaron Johnson
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Electrical and Computer
Engineering, Robotics Institute
PhonePhone: : 412.268.2337
EmailEmail: : amj1@andrew.cmu.edu

FULL PROFILE  

Levent Burak Kara
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.2509
EmailEmail: : lkara@cmu.edu

FULL PROFILE  

Philip LeDuc
WILLIAM J. BROWN PROFESSOR
DIRECTOR, CENTER FOR THE
MECHANICS AND ENGINEERING OF
CELLULAR SYSTEMS

Department(s)Department(s): : 
Mechanical Engineering,
Biological Sciences, Biomedical
Engineering, Computational
Biology Department, Electrical
and Computer Engineering
PhonePhone: : 412.268.2504
FaxFax: : 412.268.3348
EmailEmail: : prl@andrew.cmu.edu

FULL PROFILE  

Shawn Litster
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.3050
FaxFax: : 412.268.3348
EmailEmail: : litster@andrew.cmu.edu

FULL PROFILE  

Carmel Majidi
CLARENCE H. ADAMSON
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Civil &
Environmental Engineering,
Electrical and Computer
Engineering, Materials Science
and Engineering, Robotics
Institute
PhonePhone: : 412.268.2492
FaxFax: : 412.268.3348
EmailEmail: : cmajidi@andrew.cmu.edu

FULL PROFILE  

Jonathan Malen
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.4667
FaxFax: : 412.268.3348
EmailEmail: : 
jonmalen@andrew.cmu.edu

FULL PROFILE  

Christopher McComb
ASSOCIATE PROFESSOR
DIRECTOR, HUMAN+AI DESIGN
INITIATIVE

Department(s)Department(s): : 
Mechanical Engineering
EmailEmail: : ccm@cmu.edu

FULL PROFILE  

Alan McGaughey
TRUSTEE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.9605
EmailEmail: : mcgaughey@cmu.edu

FULL PROFILE  

Jeremy Michalek
PROFESSOR

Department(s)Department(s): : 
Engineering and Public Policy,
Mechanical Engineering
PhonePhone: : 412.268.3765
EmailEmail: : jmichalek@cmu.edu

FULL PROFILE  

Burak Ozdoganlar
VER PLANCK PROFESSOR
ASSOCIATE DIRECTOR,
ENGINEERING RESEARCH
ACCELERATOR

CO-DIRECTOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering,
Materials Science and
Engineering, Pennsylvania
Infrastructure Technology
Alliance (PITA)
PhonePhone: : 412.268.9890
FaxFax: : 412.268.3348
EmailEmail: : ozdoganlar@cmu.edu

FULL PROFILE  

Rahul Panat
RUSSELL V. TRADER CAREER
DEVELOPMENT ASSOCIATE
PROFESSOR
ASSOCIATE DIRECTOR OF
RESEARCH, MANUFACTURING
FUTURES INSTITUTE

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Civil &
Environmental Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.2501
FaxFax: : 412.268.3348
EmailEmail: : rpanat@andrew.cmu.edu

FULL PROFILE  

Sneha Prabha Narra
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.5171
EmailEmail: : snarra@andrew.cmu.edu

FULL PROFILE  

Albert Presto
RESEARCH PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering, Civil &
Environmental Engineering
PhonePhone: : 412-721-5203
EmailEmail: : apresto@andrew.cmu.edu

FULL PROFILE  

David Quinn
SPECIAL FACULTY
ASSISTANT VICE PRESIDENT OF
STRATEGIC RESEARCH INITIATIVES,
OFFICE OF THE VICE PRESIDENT
FOR RESEARCH

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.2227
EmailEmail: : 
djquinn@andrew.cmu.edu

FULL PROFILE  

Yoed Rabin
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering
PhonePhone: : 412 268 2204
FaxFax: : 412 268 3348
EmailEmail: : rabin@cmu.edu

FULL PROFILE  

Allen Robinson
DIRECTOR
RAYMOND J. LANE DISTINGUISHED
UNIVERSITY PROFESSOR
ASSOCIATE DEAN FOR
INTERNATIONAL PROGRAMS IN
AFRICA
DIRECTOR, CENTER FOR AIR,
CLIMATE AND ENERGY SOLUTIONS

Department(s)Department(s): : 
CMU-Africa, Engineering and
Public Policy, Mechanical
Engineering, College of
Engineering
PhonePhone: : 412-268-3657
FaxFax: : 412-268-3348
EmailEmail: : alr@andrew.cmu.edu

FULL PROFILE  

Edward Rubin
ALUMNI CHAIR PROFESSOR,
ENVIRONMENTAL ENGINEERING
AND SCIENCE

Department(s)Department(s): : 
Engineering and Public Policy,
Mechanical Engineering
PhonePhone: : 412.268.5897
FaxFax: : 412.268.1089
EmailEmail: : rubin@cmu.edu

FULL PROFILE  

Sheng Shen
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Electrical and Computer
Engineering
PhonePhone: : 412.268.3393
EmailEmail: : 
shengshe@andrew.cmu.edu

FULL PROFILE  

Kenji Shimada
THEODORE AHRENS PROFESSOR IN
ENGINEERING

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Civil &
Environmental Engineering,
Robotics Institute
PhonePhone: : 412.268.3614
EmailEmail: : shimada@cmu.edu

FULL PROFILE  

Satbir Singh
TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.3263
EmailEmail: : satbirs@andrew.cmu.edu

FULL PROFILE  

Metin Sitti
SPECIAL FACULTY

Department(s)Department(s): : 
Mechanical Engineering, Robotics
Institute
EmailEmail: : sitti@cmu.edu

FULL PROFILE  

Paul Steif
PROFESSOR AND ASSOCIATE
DEPARTMENT HEAD

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.3507
EmailEmail: : steif@andrew.cmu.edu

FULL PROFILE  

Ryan Sullivan
PROFESSOR

Department(s)Department(s): : 
Chemistry, Mechanical
Engineering, Civil &
Environmental Engineering
PhonePhone: : 412.268.8462
EmailEmail: : 
ryansull@andrew.cmu.edu

FULL PROFILE  

Rebecca Taylor
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering,
Electrical and Computer
Engineering
EmailEmail: : bex@andrew.cmu.edu

FULL PROFILE  

Conrad Tucker
ARTHUR HAMERSCHLAG CAREER
DEVELOPMENT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Machine
Learning, Robotics Institute
EmailEmail: : 
conradt@andrew.cmu.edu

FULL PROFILE  

Venkat Viswanathan
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Chemical Engineering, Materials
Science and Engineering, Physics
PhonePhone: : 412.268.4675
EmailEmail: : venkvis@cmu.edu

FULL PROFILE  

Douglas Weber
AKHTAR AND BHUTTA PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Neuroscience Institute
EmailEmail: : dougweber@cmu.edu

FULL PROFILE  

Victoria Webster-Wood
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering
PhonePhone: : 412.268.3017
EmailEmail: : 
vwebster@andrew.cmu.edu

FULL PROFILE  

Katie Whitefoot
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Engineering and Public Policy,
Mechanical Engineering, Heinz
College
PhonePhone: : 412.268.6771
EmailEmail: : kwhitefoot@cmu.edu

FULL PROFILE  

Shi-Chune Yao
PROFESSOR EMERITUS

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.2508
FaxFax: : 412.268.3348
EmailEmail: : sy0d@andrew.cmu.edu

FULL PROFILE  

Jessica Zhang
GEORGE TALLMAN LADD AND
FLORENCE BARRETT LADD
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering
PhonePhone: : 412.268.5332
FaxFax: : 412.268.3348
EmailEmail: : 
jessicaz@andrew.cmu.edu

FULL PROFILE  

Ding Zhao
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering, Robotics
Institute
PhonePhone: : 412.268.1042
EmailEmail: : dingzhao@cmu.edu

FULL PROFILE  

Shelley Anna
PROFESSOR
ASSOCIATE DEAN FOR FACULTY
AND GRADUATE AFFAIRS, AND
STRATEGIC INITIATIVES

Department(s)Department(s): : 
Chemical Engineering, College of
Engineering, Mechanical
Engineering, Physics
PhonePhone: : 412.268.6492
EmailEmail: : sanna@cmu.edu

FULL PROFILE  

Peter Boatwright
ALLAN D. SHOCKER PROFESSOR OF
MARKETING AND NEW PRODUCT
DEVELOPMENT
CO-FOUNDER & CO-DIRECTOR,
INTEGRATED INNOVATION
INSTITUTE

Department(s)Department(s): : 
Tepper School of Business,
Mechanical Engineering
PhonePhone: : 412.268.4219
EmailEmail: : pbhb@andrew.cmu.edu

FULL PROFILE  

Howie Choset
KAVCIC-MOURA PROFESSOR

Department(s)Department(s): : 
Computer Science Department,
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.2495
EmailEmail: : choset@andrew.cmu.edu

FULL PROFILE  

Kaushik Dayal
PROFESSOR

Department(s)Department(s): : 
Civil & Environmental
Engineering, Mechanical
Engineering, Materials Science
and Engineering
PhonePhone: : 412.268.2949
EmailEmail: : Kaushik.Dayal@cmu.edu

FULL PROFILE  

Gary Fedder
HOWARD M. WILKOFF PROFESSOR
FACULTY DIRECTOR,
MANUFACTURING FUTURES
INSTITUTE

Department(s)Department(s): : 
Electrical and Computer
Engineering, Robotics Institute,
Biomedical Engineering,
Mechanical Engineering
PhonePhone: : 412.268.8443
EmailEmail: : fedder@cmu.edu

FULL PROFILE  

Adam Feinberg
ARTHUR HAMERSCHLAG CAREER
DEVELOPMENT PROFESSOR

Department(s)Department(s): : 
Biomedical Engineering,
Materials Science and
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.4897
EmailEmail: : 
feinberg@andrew.cmu.edu

FULL PROFILE  

Hartmut Geyer
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Biomedical
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.1724
EmailEmail: : hgeyer@andrew.cmu.edu

FULL PROFILE  

Hamish Gordon
ASSISTANT RESEARCH PROFESSOR

Department(s)Department(s): : 
Engineering Research
Accelerator, Chemical
Engineering, Mechanical
Engineering
EmailEmail: : gordon@cmu.edu

FULL PROFILE  

Michael Kaess
ASSOCIATE RESEARCH PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.6905
EmailEmail: : kaess@cmu.edu

FULL PROFILE  

Maxim Likhachev
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.5581
EmailEmail: : 
mlikhach@andrew.cmu.edu

FULL PROFILE  

Changliu Liu
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering, Electrical and
Computer Engineering
EmailEmail: : cliu6@andrew.cmu.edu

FULL PROFILE  

Matthew Mason
PROFESSOR

Department(s)Department(s): : 
Computer Science Department,
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.956.5162
EmailEmail: : mattmason@cmu.edu

FULL PROFILE  

Michael McHenry
PROFESSOR

Department(s)Department(s): : 
Materials Science and
Engineering, Biomedical
Engineering, Mechanical
Engineering, Physics
PhonePhone: : 412.268.2703
EmailEmail: : mm7g@andrew.cmu.edu

FULL PROFILE  

Melisa Orta Martinez
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : 
mortamar@andrew.cmu.edu

FULL PROFILE  

Gianluca Piazza
STMICROELECTRONICS
PROFESSOR

DIRECTOR, NANOFAB

Department(s)Department(s): : 
Electrical and Computer
Engineering, Mechanical
Engineering
PhonePhone: : 412-268-7762
FaxFax: : 412-268-9687
EmailEmail: : piazza@ece.cmu.edu

FULL PROFILE  

Xi Ren
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Biomedical Engineering,
Mechanical Engineering
PhonePhone: : 412 268 7485
FaxFax: : 412 268 3025
EmailEmail: : xir@andrew.cmu.edu

FULL PROFILE  

Cameron Riviere
RESEARCH PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Biomedical
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.3083
EmailEmail: : criviere@andrew.cmu.edu

FULL PROFILE  

Sebastian Scherer
ASSOCIATE RESEARCH PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering, Electrical and
Computer Engineering
PhonePhone: : 412.589.9581
EmailEmail: : basti@andrew.cmu.edu

FULL PROFILE  

Fatma Zeynep Temel
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : ztemel@andrew.cmu.edu

FULL PROFILE  

Matthew Travers
SYSTEMS SCIENTIST

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : 
mtravers@andrew.cmu.edu

FULL PROFILE  

Gerald Wang
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Civil & Environmental
Engineering, Chemical
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.1175
EmailEmail: : gjwang@cmu.edu

FULL PROFILE  

Bryan Webler
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Materials Science and
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.2675
FaxFax: : 412.268.7596
EmailEmail: : 
bwebler@andrew.cmu.edu

FULL PROFILE  

David Wettergreen
RESEARCH PROFESSOR
ASSOCIATE DIRECTOR FOR
EDUCATION AND DIRECTOR OF THE
PH.D. PROGRAM

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.5421
EmailEmail: : dsw@cmu.edu

FULL PROFILE  

Jay Whitacre
TRUSTEE PROFESSOR IN ENERGY
DIRECTOR

Department(s)Department(s): : 
Engineering and Public Policy,
Materials Science and
Engineering, Wilton E. Scott
Institute for Energy Innovation
PhonePhone: : 412.268.1765
EmailEmail: : 
whitacre@andrew.cmu.edu

FULL PROFILE  

Lining Yao
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Human-Computer Interaction
Institute, Mechanical
Engineering, Materials Science
and Engineering
PhonePhone: : 412.268.2000
EmailEmail: : liningy@cs.cmu.edu

FULL PROFILE  

Wenzhen Yuan
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : yuanwz@cmu.edu

FULL PROFILE  

Xu Zhang
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Electrical and Computer
Engineering, Mechanical
Engineering
EmailEmail: : xuzh@cmu.edu

FULL PROFILE  

Dorothy Antonucci
DIRECTOR OF FINANCE AND
OPERATIONS

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.7241
EmailEmail: : 
dantonuc@andrew.cmu.edu

FULL PROFILE  

Adrienne Borkowski
FINANCIAL ASSISTANT

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.8704
EmailEmail: : 
aborkows@andrew.cmu.edu

FULL PROFILE  

Lisa Kulick
SENIOR MANAGER OF
COMMUNICATIONS

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.5444
EmailEmail: : lkulick@andrew.cmu.edu

FULL PROFILE  

Kieran Salada
FINANCIAL ASSISTANT

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.3156
EmailEmail: : ksalada@andrew.cmu.edu

FULL PROFILE  
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Amir Barati Farimani
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering,
Chemical Engineering, Machine
Learning
PhonePhone: : 412.268.1997
EmailEmail: : barati@cmu.edu

FULL PROFILE  

Mark Bedillion
TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.8871
EmailEmail: : mbedillion@cmu.edu

FULL PROFILE  

Sarah Bergbreiter
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Electrical and Computer
Engineering
PhonePhone: : 412.268.3216
EmailEmail: : 
sbergbre@andrew.cmu.edu

FULL PROFILE  

Jack Beuth
PROFESSOR
FACULTY CO-DIRECTOR, NEXT
MANUFACTURING CENTER

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.3873
EmailEmail: : beuth@andrew.cmu.edu

FULL PROFILE  

Jonathan Cagan
INTERIM DEPARTMENT HEAD AND
GEORGE TALLMAN AND FLORENCE
BARRETT LADD PROFESSOR IN
ENGINEERING

Department(s)Department(s): : 
Mechanical Engineering, School
of Design
PhonePhone: : 412.268.3713
EmailEmail: : cagan@cmu.edu

FULL PROFILE  

Maarten de Boer
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.8752
EmailEmail: : 
mpdebo@andrew.cmu.edu

FULL PROFILE  

Nestor Gomez
ASSISTANT TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
EmailEmail: : nestor@cmu.edu

FULL PROFILE  

Noelia Grande Gutiérrez
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
EmailEmail: : 
ngrandeg@andrew.cmu.edu

FULL PROFILE  

Diana Haidar
FACULTY DIRECTOR, TECH SPARK
ASSISTANT TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.5222
EmailEmail: : 
dhaidar@andrew.cmu.edu

FULL PROFILE  

Eni Halilaj
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Robotics
Institute
PhonePhone: : 412.268.2183
EmailEmail: : ehalilaj@andrew.cmu.edu

FULL PROFILE  

B. Reeja Jayan
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Chemical Engineering, Electrical
and Computer Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.4343
EmailEmail: : bjayan@andrew.cmu.edu

FULL PROFILE  

Aaron Johnson
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Electrical and Computer
Engineering, Robotics Institute
PhonePhone: : 412.268.2337
EmailEmail: : amj1@andrew.cmu.edu

FULL PROFILE  

Levent Burak Kara
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.2509
EmailEmail: : lkara@cmu.edu

FULL PROFILE  

Philip LeDuc
WILLIAM J. BROWN PROFESSOR
DIRECTOR, CENTER FOR THE
MECHANICS AND ENGINEERING OF
CELLULAR SYSTEMS

Department(s)Department(s): : 
Mechanical Engineering,
Biological Sciences, Biomedical
Engineering, Computational
Biology Department, Electrical
and Computer Engineering
PhonePhone: : 412.268.2504
FaxFax: : 412.268.3348
EmailEmail: : prl@andrew.cmu.edu

FULL PROFILE  

Shawn Litster
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.3050
FaxFax: : 412.268.3348
EmailEmail: : litster@andrew.cmu.edu

FULL PROFILE  

Carmel Majidi
CLARENCE H. ADAMSON
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Civil &
Environmental Engineering,
Electrical and Computer
Engineering, Materials Science
and Engineering, Robotics
Institute
PhonePhone: : 412.268.2492
FaxFax: : 412.268.3348
EmailEmail: : cmajidi@andrew.cmu.edu

FULL PROFILE  

Jonathan Malen
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.4667
FaxFax: : 412.268.3348
EmailEmail: : 
jonmalen@andrew.cmu.edu

FULL PROFILE  

Christopher McComb
ASSOCIATE PROFESSOR
DIRECTOR, HUMAN+AI DESIGN
INITIATIVE

Department(s)Department(s): : 
Mechanical Engineering
EmailEmail: : ccm@cmu.edu

FULL PROFILE  

Alan McGaughey
TRUSTEE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.9605
EmailEmail: : mcgaughey@cmu.edu

FULL PROFILE  

Jeremy Michalek
PROFESSOR

Department(s)Department(s): : 
Engineering and Public Policy,
Mechanical Engineering
PhonePhone: : 412.268.3765
EmailEmail: : jmichalek@cmu.edu

FULL PROFILE  

Burak Ozdoganlar
VER PLANCK PROFESSOR
ASSOCIATE DIRECTOR,
ENGINEERING RESEARCH
ACCELERATOR

CO-DIRECTOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering,
Materials Science and
Engineering, Pennsylvania
Infrastructure Technology
Alliance (PITA)
PhonePhone: : 412.268.9890
FaxFax: : 412.268.3348
EmailEmail: : ozdoganlar@cmu.edu

FULL PROFILE  

Rahul Panat
RUSSELL V. TRADER CAREER
DEVELOPMENT ASSOCIATE
PROFESSOR
ASSOCIATE DIRECTOR OF
RESEARCH, MANUFACTURING
FUTURES INSTITUTE

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Civil &
Environmental Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.2501
FaxFax: : 412.268.3348
EmailEmail: : rpanat@andrew.cmu.edu

FULL PROFILE  

Sneha Prabha Narra
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Materials Science and Engineering
PhonePhone: : 412.268.5171
EmailEmail: : snarra@andrew.cmu.edu

FULL PROFILE  

Albert Presto
RESEARCH PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering, Civil &
Environmental Engineering
PhonePhone: : 412-721-5203
EmailEmail: : apresto@andrew.cmu.edu

FULL PROFILE  

David Quinn
SPECIAL FACULTY
ASSISTANT VICE PRESIDENT OF
STRATEGIC RESEARCH INITIATIVES,
OFFICE OF THE VICE PRESIDENT
FOR RESEARCH

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.2227
EmailEmail: : 
djquinn@andrew.cmu.edu

FULL PROFILE  

Yoed Rabin
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering
PhonePhone: : 412 268 2204
FaxFax: : 412 268 3348
EmailEmail: : rabin@cmu.edu

FULL PROFILE  

Allen Robinson
DIRECTOR
RAYMOND J. LANE DISTINGUISHED
UNIVERSITY PROFESSOR
ASSOCIATE DEAN FOR
INTERNATIONAL PROGRAMS IN
AFRICA
DIRECTOR, CENTER FOR AIR,
CLIMATE AND ENERGY SOLUTIONS

Department(s)Department(s): : 
CMU-Africa, Engineering and
Public Policy, Mechanical
Engineering, College of
Engineering
PhonePhone: : 412-268-3657
FaxFax: : 412-268-3348
EmailEmail: : alr@andrew.cmu.edu

FULL PROFILE  

Edward Rubin
ALUMNI CHAIR PROFESSOR,
ENVIRONMENTAL ENGINEERING
AND SCIENCE

Department(s)Department(s): : 
Engineering and Public Policy,
Mechanical Engineering
PhonePhone: : 412.268.5897
FaxFax: : 412.268.1089
EmailEmail: : rubin@cmu.edu

FULL PROFILE  

Sheng Shen
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Electrical and Computer
Engineering
PhonePhone: : 412.268.3393
EmailEmail: : 
shengshe@andrew.cmu.edu

FULL PROFILE  

Kenji Shimada
THEODORE AHRENS PROFESSOR IN
ENGINEERING

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Civil &
Environmental Engineering,
Robotics Institute
PhonePhone: : 412.268.3614
EmailEmail: : shimada@cmu.edu

FULL PROFILE  

Satbir Singh
TEACHING PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.3263
EmailEmail: : satbirs@andrew.cmu.edu

FULL PROFILE  

Metin Sitti
SPECIAL FACULTY

Department(s)Department(s): : 
Mechanical Engineering, Robotics
Institute
EmailEmail: : sitti@cmu.edu

FULL PROFILE  

Paul Steif
PROFESSOR AND ASSOCIATE
DEPARTMENT HEAD

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.3507
EmailEmail: : steif@andrew.cmu.edu

FULL PROFILE  

Ryan Sullivan
PROFESSOR

Department(s)Department(s): : 
Chemistry, Mechanical
Engineering, Civil &
Environmental Engineering
PhonePhone: : 412.268.8462
EmailEmail: : 
ryansull@andrew.cmu.edu

FULL PROFILE  

Rebecca Taylor
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering,
Electrical and Computer
Engineering
EmailEmail: : bex@andrew.cmu.edu

FULL PROFILE  

Conrad Tucker
ARTHUR HAMERSCHLAG CAREER
DEVELOPMENT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering, Machine
Learning, Robotics Institute
EmailEmail: : 
conradt@andrew.cmu.edu

FULL PROFILE  

Venkat Viswanathan
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Chemical Engineering, Materials
Science and Engineering, Physics
PhonePhone: : 412.268.4675
EmailEmail: : venkvis@cmu.edu

FULL PROFILE  

Douglas Weber
AKHTAR AND BHUTTA PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Neuroscience Institute
EmailEmail: : dougweber@cmu.edu

FULL PROFILE  

Victoria Webster-Wood
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering
PhonePhone: : 412.268.3017
EmailEmail: : 
vwebster@andrew.cmu.edu

FULL PROFILE  

Katie Whitefoot
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Engineering and Public Policy,
Mechanical Engineering, Heinz
College
PhonePhone: : 412.268.6771
EmailEmail: : kwhitefoot@cmu.edu

FULL PROFILE  

Shi-Chune Yao
PROFESSOR EMERITUS

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.2508
FaxFax: : 412.268.3348
EmailEmail: : sy0d@andrew.cmu.edu

FULL PROFILE  

Jessica Zhang
GEORGE TALLMAN LADD AND
FLORENCE BARRETT LADD
PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering,
Biomedical Engineering
PhonePhone: : 412.268.5332
FaxFax: : 412.268.3348
EmailEmail: : 
jessicaz@andrew.cmu.edu

FULL PROFILE  

Ding Zhao
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Mechanical Engineering, Robotics
Institute
PhonePhone: : 412.268.1042
EmailEmail: : dingzhao@cmu.edu

FULL PROFILE  

Shelley Anna
PROFESSOR
ASSOCIATE DEAN FOR FACULTY
AND GRADUATE AFFAIRS, AND
STRATEGIC INITIATIVES

Department(s)Department(s): : 
Chemical Engineering, College of
Engineering, Mechanical
Engineering, Physics
PhonePhone: : 412.268.6492
EmailEmail: : sanna@cmu.edu

FULL PROFILE  

Peter Boatwright
ALLAN D. SHOCKER PROFESSOR OF
MARKETING AND NEW PRODUCT
DEVELOPMENT
CO-FOUNDER & CO-DIRECTOR,
INTEGRATED INNOVATION
INSTITUTE

Department(s)Department(s): : 
Tepper School of Business,
Mechanical Engineering
PhonePhone: : 412.268.4219
EmailEmail: : pbhb@andrew.cmu.edu

FULL PROFILE  

Howie Choset
KAVCIC-MOURA PROFESSOR

Department(s)Department(s): : 
Computer Science Department,
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.2495
EmailEmail: : choset@andrew.cmu.edu

FULL PROFILE  

Kaushik Dayal
PROFESSOR

Department(s)Department(s): : 
Civil & Environmental
Engineering, Mechanical
Engineering, Materials Science
and Engineering
PhonePhone: : 412.268.2949
EmailEmail: : Kaushik.Dayal@cmu.edu

FULL PROFILE  

Gary Fedder
HOWARD M. WILKOFF PROFESSOR
FACULTY DIRECTOR,
MANUFACTURING FUTURES
INSTITUTE

Department(s)Department(s): : 
Electrical and Computer
Engineering, Robotics Institute,
Biomedical Engineering,
Mechanical Engineering
PhonePhone: : 412.268.8443
EmailEmail: : fedder@cmu.edu

FULL PROFILE  

Adam Feinberg
ARTHUR HAMERSCHLAG CAREER
DEVELOPMENT PROFESSOR

Department(s)Department(s): : 
Biomedical Engineering,
Materials Science and
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.4897
EmailEmail: : 
feinberg@andrew.cmu.edu

FULL PROFILE  

Hartmut Geyer
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Biomedical
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.1724
EmailEmail: : hgeyer@andrew.cmu.edu

FULL PROFILE  

Hamish Gordon
ASSISTANT RESEARCH PROFESSOR

Department(s)Department(s): : 
Engineering Research
Accelerator, Chemical
Engineering, Mechanical
Engineering
EmailEmail: : gordon@cmu.edu

FULL PROFILE  

Michael Kaess
ASSOCIATE RESEARCH PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.6905
EmailEmail: : kaess@cmu.edu

FULL PROFILE  

Maxim Likhachev
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.5581
EmailEmail: : 
mlikhach@andrew.cmu.edu

FULL PROFILE  

Changliu Liu
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering, Electrical and
Computer Engineering
EmailEmail: : cliu6@andrew.cmu.edu

FULL PROFILE  

Matthew Mason
PROFESSOR

Department(s)Department(s): : 
Computer Science Department,
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.956.5162
EmailEmail: : mattmason@cmu.edu

FULL PROFILE  

Michael McHenry
PROFESSOR

Department(s)Department(s): : 
Materials Science and
Engineering, Biomedical
Engineering, Mechanical
Engineering, Physics
PhonePhone: : 412.268.2703
EmailEmail: : mm7g@andrew.cmu.edu

FULL PROFILE  

Melisa Orta Martinez
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : 
mortamar@andrew.cmu.edu

FULL PROFILE  

Gianluca Piazza
STMICROELECTRONICS
PROFESSOR

DIRECTOR, NANOFAB

Department(s)Department(s): : 
Electrical and Computer
Engineering, Mechanical
Engineering
PhonePhone: : 412-268-7762
FaxFax: : 412-268-9687
EmailEmail: : piazza@ece.cmu.edu

FULL PROFILE  

Xi Ren
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Biomedical Engineering,
Mechanical Engineering
PhonePhone: : 412 268 7485
FaxFax: : 412 268 3025
EmailEmail: : xir@andrew.cmu.edu

FULL PROFILE  

Cameron Riviere
RESEARCH PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Biomedical
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.3083
EmailEmail: : criviere@andrew.cmu.edu

FULL PROFILE  

Sebastian Scherer
ASSOCIATE RESEARCH PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering, Electrical and
Computer Engineering
PhonePhone: : 412.589.9581
EmailEmail: : basti@andrew.cmu.edu

FULL PROFILE  

Fatma Zeynep Temel
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : ztemel@andrew.cmu.edu

FULL PROFILE  

Matthew Travers
SYSTEMS SCIENTIST

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : 
mtravers@andrew.cmu.edu

FULL PROFILE  

Gerald Wang
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Civil & Environmental
Engineering, Chemical
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.1175
EmailEmail: : gjwang@cmu.edu

FULL PROFILE  

Bryan Webler
ASSOCIATE PROFESSOR

Department(s)Department(s): : 
Materials Science and
Engineering, Mechanical
Engineering
PhonePhone: : 412.268.2675
FaxFax: : 412.268.7596
EmailEmail: : 
bwebler@andrew.cmu.edu

FULL PROFILE  

David Wettergreen
RESEARCH PROFESSOR
ASSOCIATE DIRECTOR FOR
EDUCATION AND DIRECTOR OF THE
PH.D. PROGRAM

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
PhonePhone: : 412.268.5421
EmailEmail: : dsw@cmu.edu

FULL PROFILE  

Jay Whitacre
TRUSTEE PROFESSOR IN ENERGY
DIRECTOR

Department(s)Department(s): : 
Engineering and Public Policy,
Materials Science and
Engineering, Wilton E. Scott
Institute for Energy Innovation
PhonePhone: : 412.268.1765
EmailEmail: : 
whitacre@andrew.cmu.edu

FULL PROFILE  

Lining Yao
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Human-Computer Interaction
Institute, Mechanical
Engineering, Materials Science
and Engineering
PhonePhone: : 412.268.2000
EmailEmail: : liningy@cs.cmu.edu

FULL PROFILE  

Wenzhen Yuan
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Robotics Institute, Mechanical
Engineering
EmailEmail: : yuanwz@cmu.edu

FULL PROFILE  

Xu Zhang
ASSISTANT PROFESSOR

Department(s)Department(s): : 
Electrical and Computer
Engineering, Mechanical
Engineering
EmailEmail: : xuzh@cmu.edu

FULL PROFILE  

Dorothy Antonucci
DIRECTOR OF FINANCE AND
OPERATIONS

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.7241
EmailEmail: : 
dantonuc@andrew.cmu.edu

FULL PROFILE  

Adrienne Borkowski
FINANCIAL ASSISTANT

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.8704
EmailEmail: : 
aborkows@andrew.cmu.edu

FULL PROFILE  

Lisa Kulick
SENIOR MANAGER OF
COMMUNICATIONS

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.5444
EmailEmail: : lkulick@andrew.cmu.edu

FULL PROFILE  

Kieran Salada
FINANCIAL ASSISTANT

Department(s)Department(s): : 
Mechanical Engineering
PhonePhone: : 412.268.3156
EmailEmail: : ksalada@andrew.cmu.edu

FULL PROFILE  
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Ding Zhao | CMU

Laplace mechanism
• Goal: Evaluate 𝑓:𝐷 → ℝ mapping datasets to ℝ; preserve 𝜖-DP


• For example, 𝑓 is the mean salary of people in D


• Idea: add noise to 𝑓 to hide any individual info


• Sensitivity of 𝑓 over D: 


• Laplace Mechanism outputs:  


• Note: adding Gaussian will violate the DP requirement.

Δf = max
D1,D2 neighboring 

| f(D1) − f(D2) |

ZD ∼ Lap( f(D),
Δf

ε
)

20

Lap(x ∣ μ, b) =
1
2b

exp (−
|x − μ |

b )



Ding Zhao | CMU

Federated Learning
• So far, we’ve assumed there’s a curator who we trust with access to all the raw data.


• What if a company (say Google) wants to learn a classifier from the images stored on 
everyone’s phones, but without having to send the images to Google?


• Federated learning: learning a model without any centralized entity having access to all the data


• Google sends the phone the current weights of the network


• The phone does a small number of steps of gradient descent, and communicates the local 
update back to Google


• Google updates their network by adding the local update


• Does this satisfy differential privacy?


• Not automatically, but the local updates could be randomized in a way that makes them 
differentially private.

21Slides adopted from Roger Grosse 
https://ai.googleblog.com/2017/04/federated-learning-collaborative.html
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Algorithmic fairness
• Goal:  identify and mitigate bias in ML-based decision making

• Sources of bias/discrimination

• Data

• Imbalanced/impoverished data

• Labeled data imbalance (more data on white recidivism outcomes)

• Labeled data incorrect / noisy (historical bias)


• Model

• ML prediction error imbalanced

• Compound injustices


• One “highly predictive” indicator of recidivism, Hellman posits, is a history of suffering child 
abuse.56 Nonetheless, Hellman suggests, the state has “a strong reason” not to include this variable in 
its predictive model: If the state denies someone early release because he suffered child abuse, it will be 
adding to the harms caused by that earlier wrong.

22Slides adopted from Roger Grosse
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Definition of Fairness
• Notation:


• X: input to classifier


• S:  sensitive feature (age, gender, 
race, etc.)


• Y:  prediction


• T:  true label


• We use capital letters to 
emphasize that these are random 
variables


• Most common way to define fair 
classification is to require some 
invariance with respect to the 
sensitive attribute


• Demographic parity: 


• Equal opportunity: 



•  denotes stochastic 
independence.

Y ⊥ S

Y ⊥ S ∣ T = t, for some t

⊥

23



Environment/modeling Autonomy/decision

Human preference

p(st+1 |st, at)

𝔼p,π[Σtr(st, at)]

π(st)

Safety RobustnessGeneralization

Evaluation  |  Certification

1 Safety-critical digital 
twin generation 2 Robust, safe, 

generalizable RL

3 Evaluation and certification for 
intelligent autonomy

Intrinsic

Extrinsic

Human centricity

Summary of 
Trustworthy AI 
Autonomy: 
20 lectures+15 
papers 
+Final Expo



Environment/modeling Autonomy/decision

Human preference

p(st+1 |st, at)

𝔼p,π[Σtr(st, at)]

π(st)

Intrinsic

Extrinsic

Summary of 
Trustworthy AI 
Autonomy: 
20 lectures+15 
papers 
+Final Expo

M1-3: Adversarial 
robustness (FGSM)

M4: Deep 
generative 

models/digital 
twin (VAE, GAN, 

Flow, adversarial, 
knowledge)

M2-1: Imitation learning 
(DAGAR), Model-free RL 
(DQN, REINFORCE, A2C)

M2-2: Model-based RL 
(CEM, iLQR, MPC, GP)

M3: Safe RL 
(TRPO, PPO, 
CMDP, CVPO, 

CLF-CBF) 

M1-2: 
Explanabilty/
visualization 

(deconv)

M1-1: Basics, 
SGD, CNN

M4-2 Evaluation | 
Certification 
(IS, Cross Entropy)

M5 generalization 
(SAC, DDPG, trees, 
hierarchical RL,  
meta learning)

M6: Human centricity (DP, 
fairness)
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Closing Thoughts and Next Steps

26

Where to find good 
papers to read: 
Google scholar metrics
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Top venues for AI

27

Df

Df

Df

Df

Df

Df

Premium confs

Top confs
Top journals 

Less theoretical

Premium venues 
emphasizing on 

theories
A lot of free tutorials/
workshops
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Top venues for robotics

28

Df

Df

L4DC - Learning for 
Dynamics & Control 
Conference

Df

Df


