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N Auss Program Strategy Awareness AFRL

*

Revolutionizing USAF/USSF Capabillities — Atrtificial Intelligence (Al)

“You don't understand anything until you learn it more than one way”
-- Prof Marvin Minsky MIT

* analytics and learning techniques that formulate multiple perspectives;
* explain perspectives, recommendations and options

* not just “derivative Al”, but expanding the science of “Al”
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N/ AvsScience of Information Computation Learning & Fusion armL

Overview

OBJECTIVE: Machine Learning/
This program seeks to advance the science of Statistical Modeling

machine learning and reasoning in terms

relevant to the USAF/USSF .
Multi-strategy

reasoning and
RESEARCH AREAS : learning

. . Formal
* machine learning Massive Data Foundations of
* analytics Analysis Information;

. Computation
e formal foundations

Integration of a diversity of numerous reasoning and learning “machines”
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Ay TEAM --- Awards/Recognition AFRL

ACM Turing Awards Fields Medal Japan Prize

IJCAI Research Excellence Award Rank Prize Robert Wood Prize for Optoelectronics
Benjamin Franklin Medals Kolmogorov Medals IEEE John von Neumann Medals

IEEE Frank Rosenblatt Award IEEE Neural Networks Pioneer Awards BBVA Foundation Frontiers of Knowledge Award
ACM AAAI Allen Newell Award AAAI Feigenbaum Prize Chevalier de la Legion d’ Honneur

MIT Killian Award Wolf Prize in Math Bergman Prize

Bocher Prize Salem Prize Alan T. Waterman Award Paris Kanellakis Award
Kampé de Fériet Award Prize NEC/C&C Foundation 1JCAI Computers and Thought Awards

MIT MacVicar Award J. S. McDonnell Complexity Science Scholar Award

Vannevar Bush Faculty Fellow MacArthur Fellow NSF Presidential Young Investigator Award
Sloan Research Fellowship ONR Young Investigator Awards NSF Career Awards

Warren D. White Award IEEE Aerospace and Electronic Systems

PECASE Presidential Early Career Award for Scientists and Engineers Forbes Magazine 30 Under 30 Rising Stars in Science
International Quantum Communication Award IEEE PAMI Distinguished Researcher Award

Member American Philosophical Society Members American Academy of Arts and Science Members National Academy of Inventors
Members National Academy of Engineering Member Argentine National Academy of Sciences

IEEE Fellows ACM Fellows AAAI Fellows

AAAS Fellows American Physical Society Fellow

- Industry Start-up: Conexus Al Corp enabled from work in categorization theory leading to innovations in databases
- New inventions: frame-based systems, support vector machines (SVMs), neural net-back propagation,
deep learning-convolutional neural net, confocal microscope, never ending learning, perceptrons...

THE AIR FORCE RESEARCH LABORATORY




Y A Program Strategy AFRAL

Revolutionizing USAF/USSF Capabillities — Machine Intelligence

. Igad with the finest scientist
~ Fox, Lecun, Tenenbaum, Vapnik, Fe
Maggioni, Selman, Gomes, Spivak, P

-

et out of the box — dramatic theories
England, Minsky-Winston-Davis, Mitch
Fragkiadaki, Cap-Rogers...

-

. coIIaboration“within the programs

* next: \

. * mixed- mﬂmﬂWmn "

?- autonomous-sysﬁéms that learn witl
e biophysics of memory and learning

* novel computational platforms

THE AIR FORCE RESEARCH LABORATORY



https://www.cs.cmu.edu/~katef/
http://www.cs.cornell.edu/gomes/
https://en.wikipedia.org/wiki/Bart_Selman

IMPACT --- USAF/USSF

What’s the next

¢ BIG QUESTION?
AK\ TE

Randall Davis Yann LeCun Tom Mitchell . 'poug' Riecken Steven “Cap” Rogers

October 27,2021 | 2-4pmEST | Register Here | More Info
_ 3 4

In the year 2040 and-beyond, there-are outstanding questions to consider te-explore significant
advances in learning/reasoning......... AND during the next two decades there are fascinating
questions that will guide us to 2040.......

THIS IS THE FIRST IN A SERIES OF 2 HOUR SESSIONS WITH LEADERS IN SCIENCE/MATH
INTERACTIONS BY ALL — SPEAKERS AND AUDIENCE

Air Force Office of Sci

THE AIR FORCE RESEARCH LABORATORY

What's the next

Z BIG QUESTION?
A adbi

Leaders in A.l Dlscuss the Saence ofthe Future

O0)

Katerina Fragk|adak| Carla Gomes ‘Rauf Izmailov S Barlt Selman Vladimir Vapnik
. Vs

February 2,2022| 2-4pm EST | Re‘gistel; Here | More Info

In the year 2040 and beyond, there are outstanding questions to consider to explore significant
advances in learning/reéasoning.........AND during the next two decadesthere are fascinating
questlons that will guide us to 2040
AN ONGOING SERIES OF 2 HOUR SESSIONS WITH LEADERS IN SCIENCE/MATH
Host: Benji Maruyama, AFRL Materials and Manufacturing Directorate
Co-host: Doug Riecken, AFOSR PO
INTERACTIONS BY ALL — SPEAKER: D AUDIENCE
T e

Benji Maruyaﬁ\a SIS ? Doug Riecken




