NSF Funding
Opportunities at the
intersection of
Engineering,
Computer Science
and Social and
Behavioral Sciences



Dawn Tilburi
Assistant
Director

Deputy
Assistant
Director
(vacant)




4

N
S

v v

billion FY 2016
estimation

funds research,
education and
related
activities

. 49,600

proposals

12,000

awards funded

1,859

NSF-funded
Institutions

350,000

NSF-supported
EEHES

All S&E disciplines
funded

Funds
research
into STEM
education

217 Nobel
Prize winners

Other than the FY 2016 estimation, numbers shown are based on FY 2015 activities.



research and education
innovations



12,574
2,502

9,614
16%
23,350



Emerging Frontiers and
Multidisciplinary Activities
(EFMA)

Sohi Rastegar

Senior Advisor for
Science and Engineering
Mihail Roco

Assistant Director
Barry Johnson (acting)

Deputy Assistant Director
Cliff Gabriel (acting)

Program Director for
Evaluation and Assessment
Alexandra Medina-Borja

Operations Officer
Judy Hayden

Engineering
Education and
Centers
(EEC)

Don Millard (acting)

Industrial
Innovation and
Partnerships
(1P)
Graciela Narcho
(acting)




Division Director

JoAnn Lighty
Deputy Division Director
William Olbricht (acting)

Bioengineering and
Engineering Healthcare

Chemical and Biochemical
Systems

Environmental
Engineering and
Sustainability

Transport, Thermal, and
Fluids Phenomena

Biomedical Engineering
Michele Grimm and Carole
Lucas (expert)

Catalysis
Robert McCabe

Environmental Engineering
William Cooper

Combustion and Fire
Systems
Song-Charng Kong

Multi-Programs
Geoff Prentice
(Expert)

Biophotonics
Leon Esterowitz

Biotechnology and
Biochemical Engineering
Rajakkannu Mutharasan

Engineering of Biomedical
Systems (new program)
Michele Grimm

Chemical and Biological
e Separations
Angela Lueking

Environmental
Sustainability
Bruce Hamilton

Fluid Dynamics
Rondal Joslin

Energy for Sustainability
Carole Read (acting)

Nano-Biosensing
Rajakkannu Mutharasan

|| Process Systems, Reaction
Engineering and Molecular
Thermodynamics
Triantafillos Mountziaris

Biological and Environ-
mental Interactions of
Nanoscale Materials
Nora Savage

Particulate and
Multiphase Processes
William Olbricht

INFEWS
James Jones

Thermal Transport
Processes
José Lage




Division Director

Deborah Goodings
Deputy Division Director
George Hazelrigg

Senior Advisor
Bruce Kramer

Program Manager for
Integrative Activities
Joanne Culbertson

Advanced
Manufacturing

Mechanics &
Engineering Materials

Operations, Design, &
Dynamics Systems

Resilient and Sustainable
Infrastructures

Cybermanufacturing
Systems
Bruce Kramer

Design of Engineering
Material Systems
Mary Toney, Kara Peters
and Richard Malak

Manufacturing Machines
and Equipment
Steven Schmid

Biomechanics and
- Mechanobiology
David Fyhrie

Design of Engineering
Material Systems
Mary Toney, Kara Peters
and Richard Malak

Dynamics, Control &

Systems Diagnostics

Jordan Berg and Irina
Dolinskaya

Civil Infrastructure Systems |

Cynthia Chen

Geotechnical Engineering
& Materials
Richard Fragaszy

Engineering and Systems
Design
Richard Malak

Mechanics of Materials
and Structures

Materials Engineering and
Processing
Alexis Lewis, Mary Toney
and Thomas Kuech

NanoManufacturing
Kershed Cooper

Kara Peters and
Siddiq Qidwai

Mind, Machine and Motor
Nexus
Jordan Berg

Decision Frameworks for
Multi-Hazard Resilient &

Sustainable Buildings (RSB) |

Joy Pauschke and Richard
Fragaszy

Infrastructure
Management
& Extreme Events
David Mendoncga

Operations Engineering
Georgia-Ann Klutke and
Irina Dolinskaya

Engineering for Natural
Hazards

Richard Fragaszy and Joy
Pauschke

Structural & Architectural
Engineering & Materials
Yick Hsuan

Systems Science
Richard Malak

Natural Hazards
Engineering Research
Infrastructure
Joy Pauschke, William
Miller and Erica Stein




Senior Engineering
Advisor
Lawrence Goldberg

Communications, Circuits, and
Sensing Systems (CCSS)

Electronics, Photonics, and
Magnetic Devices (EPMD)

Energy, Power, Control and
Networks (EPCN)

RF, analog & mixed signal integrated circuits &
systems; RF, microwave, millimeter-wave & THz

|| technology; Energy-efficient, low-noise, reconfigurable

electronics; Antennas & wave propagation for
communications & sensing

Jenshan Lin

Integrated sensing, communication & computational
systems; RF/wireless, optical & hybrid
communications & networking; Signal processing &
compressive sampling; Spectrum access & sharing,
cognitive radio; Cyber-physical systems & security
Chengshan Xiao

Flexible, printed & organic electronics
& photonics; Carbon-based
electronics; Beyond graphene 2D
materials & devices; Nano-electronics
& energy-efficient electronics; Solar
cells & photovoltaic components
Nadia EI-Masry

Micro, nano & bio systems; Chemical, biological &
physical sensors, sensors & actuators & electronic
interfaces; ultra-low power wearable & implantable
sensing & imaging systems; Real-time monitoring &
stimulation of the brain & other body functions in
natural environments
Shubhra Gangopadhyay

Nanophotonics, metamaterials &
plasmonics; Advanced optical sources
& photo-detectors; Nonlinear &
Ultrafast Photonics; Photonics
integrated circuits; Optical
communication components; Single-
photon & quantum devices; Optical
imaging & sensing
Dominique Dagenais &
Mahmoud Fallahi

Bioelectronics & biomagnetic devices;
Magnetics, spin electronics &
quantum devices; Next-generation
memories; Sensor device technologies
Usha Varshney

Microwave/mm-wave/THz devices &
components, electromagnetic effects
& components based on them;
Nanoelectronics & next-generation
devices, semiconductor material—
device interaction & reliability;
Electromagnetic propagation &
scattering; Wide-bandgap semi-
conductors & devices, circuits,
device/circuit simulation & modeling;
Metamaterial & plasmonic-based
devices & components
Dimitri Pavlidis

Control theory & hybrid dynamical systems;
Networked multi-agent systems; Cyber physical
systems modeling & control; System theory for

biology & medicine; Modeling of the brain;

Control & optimization in buildings,
transportation, & robotics; Adaptive & intelligent
systems; Neural networks; Energy harvesting,
storage devices & systems; Solar & wind energy &
integration of renewables with grid; Monitoring,
protection & cyber security of power grid;
Advanced power electronics & electric machines;
Electric & hybrid electric vehicles; Innovative grid-
tied power electronic converters; Policy,
economics, consumer behavior & the power grid
Eyad Abed and Radhakisan Baheti




Division Director

Don Millard (acting)
Deputy Division Director
Vacant

Centers and Networks

Engineering Workforce

Engineering Education
& & Development

Engineering Research
Centers (ERC)
Deborah Jackson, Carmiia
Londono, Melur
Ramasubramanian,
Eduardo Misawa

Network for
Computational
Nanotechnology (NCN)
Eduardo Misawa

Broadening Participation in
Engineering

Research Experiences for
Research in Engineering Undergraduates

Education (RED) Mary Poats

Research Initiation in

Engineering Education

) Research Experiences for
Formation (RIEF)

Teachers

Research in the Formation

Mary Poats
of Engineers (RFE)

Broadening Participation in
Engineering

James Moore

CAREER
Elliot Douglas

Nanotechnology
Undergraduate Education
(NUE) in Engineering and

Computer Science

Mary Poats

Inclusion across the Nation
of Communities of
Learners of
Underrepresented
Discoverers in Engineering
and Science

(INCLUDES)

James Moore




Division Director
Gracie Narcho
(acting)

Academic Programs

SBIR/STTR Programs

Grant Opportunities for

- Academic Liaison

with Industry (GOALI)
Prakash Balan

Senior Program Director
Other Topics (OT)
Ben Schrag

Innovation Corps (I-Corps)
| Lydia McClure
Steven Konsek

Advanced Manufacturing &
Nanotechnology (MN)
Rajesh Mehta

Industry & University
Cooperative Research
Program (1/UCRC)
Prakash Balan

Advanced Materials and
Instrumentation (Ml)
Debasis Majumdar

Partnerships for Innovation:
Accelerating Innovation
Research (PFI:AIR)
Barbara Kenny

Biological Technologies (BT)
Ruth Shuman

Biomedical (BM) Technologies
Henry Ahn

Partnerships for Innovation:
Building Innovation Capacity
(PFI:BIC)
Alexandra Medina-Borja

Chemical and Environmental
Technologies (CT)
Prakash Balan

Deputy Division Director
Vacant

Program Support
Manager

Mary Konjevoda

Education Applications
and Technologies (EA)
Glenn Larsen

Operations Specialist
Greg Misiorek

Electronic Hardware, Robotics
and Wireless Technologies (EW)
Murali Nair

Communications
Specialist
Kelly Monterroso

AAAS Fellow, I-Corps
Joe Bonivel

Information
Technologies (IT)
Peter Atherton

AAAS Fellow, SBIR/STTR
Eric Keys

Semiconductors (S), Photonic
(PH) Devices/Materials and
Internet of Things (loT)
Rick Schwerdtfeger

AAAS Fellow, I/UCRC
Joe Kliegman

Smart Health (SH)
Jesus Soriano

Program Analyst
Carl Anderson

Program Analyst
Dawn Patterson

Program Analyst
Miki Templeton

Contract Staff

Pathways Intern
Paul Shiller
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Advanced Manufacturing



Enabling More Capable, Accessible, and Distributed
Manufacturing






Energy, Water, Food, and
Critical Infrastructure
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Smart Systems



augment human
cognition and human decision-making capabilities

MC. Roco, May 22 2016



21



Human Centered
Machines Smart Machines Cognitive Engineered
Systems

= Collaborate with humans
= Evolve in time as they learn



as mediated by

motor manipulation




Looking to the Future...






deeper meshing



WORK AT THE HUMAN-TECHNOLOGY
FRONTIER: SHAPING THE FUTURE



Past research investments are bearing fruit today
NSF projects foster human-technology partnership

Wearable robotic glove Transformative advances in manufacturing Smart prosthetic arm and
restores independence for enable a new model for small business hand with sense of touch
stroke victims



Today’s investments will shape the future workplace
NSF recognizes the importance of meaningful work to the national quality of life

Cooperative robot learns to Intelligent meeting room increases productivity 3D printing of complex, soft,
work with human partner and living materials



Four themes to mobilize NSF's multidisciplinary
communities:

 Human-Technology Symbiosis

* Augmenting the Individual
* [lluminating the Emerging Socio-Technological Landsc

 Fostering Lifelong and Pervasive Learning

30



Deep integration of knowledge, tools, techniques, and
modes of thinking to address pressing societal problems
and profound research questions



https://www.nsf.gov/pubs/2017/nsf17065/nsf17065.pdf

— Work at the Human-Technology Frontier: Shaping the Future


https://www.nsf.gov/pubs/2017/nsf17065/nsf17065.pdf

May 15, 2017

June 1, 2017.






new collaboration



High-Performance Computing
and Wireless Communication
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Engineering Education, Broadening
Participation and Innovation
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NSF INCLUDES is a multi-year program with three essential
components currently under development:

$300K



A trend towards translation and innovation...






Tranglational




A
W4
AV@PV




Innovation Corps



1. Cancer Immunotherapy
2. CRISPR:

4. Vaccine Design
5. CLARITY:

6. Mini-Organs:

8. Human Cloned Embryos:

9. Why We Sleep:
10. Our Microbes, Our Health
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Why you need to talk to the PD before
submitting....
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