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Engineering Research Centersifi & ERCOfI (CQN)
HHf % Engineering Research Centers Center for Quantum Networks (CQN)
FEBr NSF (National Science Foundation) S
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o XIBEE I 1TVY-HY. £MI260~6005H
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o XIEHAME  TYA-ERIAILHB10ER]

« 75DERCZA|IH

o 240U EDRACYATREDIEE
« 900 ED4FEFENS

* 14400 AU LOZFE~1ELSRE

» Advanced manufacturing

sz, 3000 © Energy and Environment
HMRT-V * Health

o N\=N=FKZ MIT,. 1I-VKFEIRIEL.
ETFENEEZRZE. EFRVNI-VDEEL
BHiEd

s MR -HE-ZHREODEE-1/R-V3V0D
ATEI CERYUE A ETE

« XIEEE 12,6005 )L (2020FEEN52024F
EEXTO5ERM)

» Aliro Quantum Technologies

+ Cisco Systems
* Flybridge Capital Partners
* General Dynamics Mission Systems

» Raytheon Technologies Corporation

* Infrastructure

HFT) CRDS : [KE®OEngineering Research Centers (ERC) |&UNRIFERL
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- AR (REOZILL)
® MRE-FPE=>HF © (REAOE)

PO  EEAOAUIYYY (FREHOBA. BERFOHATO
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| ERC (Engineering Research Centers)

(=R %ZFERITRILT. HETOIJIVMDIRERNISEE(TIVEAREL
TLEIMOT1-FN\Y I RBITRIZI1=-3Y-Y=-IVeLTEFRATS

ERC : =&KX (Three-Plane Diagram) DHEIE

/ll" Barriers /
; &
Teshadle) / Systems Research / | : - -
|||| 2 Require menis
Testbed(s) |
/ Systems Research f / Ty 4
W [ o >
| :
_ Systems Tecknology Fntegration J
Technology Elements
Barviers 4
T /Enabling Technology Research / :’/{/
o —/
g Enabling Technology Research : '/
-3 ‘."‘/
E Enabling Technologies Tecknology Base y
5 Fundamental Insighis
& ; /
Fundamental Research Barriers

Fundamental Research 4”
.||!||/ ;

/ Fundamental Research

Fundamental Research /ﬂlw

/ Fundamental Research

4

A |

Fundamental Knowledge Knowledge Base

The ERC strategic planning 3-plane chart. An MS Word version of the chart is here.

HAT) ERC : XHIITYAL (1720, CreditlENSF) | CRDS : [2KE®DEngineering Research Centers (ERC) |&YNRIERL

|l
Fundamental Research J ‘|||||||: /,//i

7/

/

UTO3LANITERE, 3 ONbQDIEE TERETEN.
Bld, YATLBELEEHDOHIEDLIINEREINS,

@ System
@ Enabling Technologies

® Fundamental Knowledge

ZLAIWVOFRAIC, EYV3IVEBORERE (Barriers) A
FBIBIN 3, DDBarrierlc (3. 57 - BER A ERHTUAD
REHMNEIONE (BEWAT-IRILY-D61Y
Tyb%1T5) o

CO=FEHII. ERCTOVILDIGEICHBTHBEITTH
L BEQFEXRFFETCEZEH N LECILUTRESN
BAS, fRERIERSND,

FIZIE. @TFHEBHARIENEL, OPODYAT LD
WE. BEEIMMTONG, COSAT, U_VETLDHZE
ATV LE—1R%ET,
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it's OWLEIE
It's owl
| itsowl | - ErE—
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it's OWL clustermanagementl(d. ALl [TIFNTIYRITA=L]. [TIFTIVLV ],
[5814.0] OFREICIEAL, TOY 1T bEFER

[(FO0Y1Y FOEAR - #RIE]
« JOYIVMEARIEELT6HB TI0/HUSD, 3FEMT4005 USDOEREEET 3,
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[ErEmEE]
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It's OWL clustermanagement (&35 A5 —E 2 HiHg

COMPANIES
STRIVEFOR
MARKET SUCCESS

INNOVATION DUE
TO CUTTING-EDGE
RESEARCH

= Innovation projects

= Autonomy

= [Dynamic networking

= |nterlinking product
and service

= Sociotechnical
interaction

SMEs COPEWITH
DIGITAL
TRANSFORMATION

TECHNOLOGY
TRANSFER FOR SMEs

= Transfer projects

= Specialist groups
and events

= Digitisation checks

= Demonstration
centres

ENTREPRENEURS
DEVELOP NEW
BUSINESS POTENTIAL

ENTREPRENEURSHIP
FOR THE DIGITAL
INDUSTRY

= Technology funds

= Startup programmes

= Technology scouting

= Digital leadership
programme

HFF) it's OWL HP. [ndustrie4.0] (CRDS) . Bi#iEET7UYJ KYNRIFERK

INDIVIDUALS
UTILISE DIGITAL
COMPETENCIES

THE WORKING WORLD
OF THE FUTURE

= [earning platforms

= (Cognitive assistance
systems

= Participatory techno-
logy design

= Agile leadership and
staff development

it's OWL programme
structure 2018-2022

INNOVATION
PLATFORM

= Machine intelligence
= Safety & Security
= Design of sociotech-

nical systems
Digital infrastructure

= Value networks
= Advanced Systems

Engineering
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4, 2., EYREBPMOBYAICETIRE |
EmergingFrontiers in Research and Innovation (EFRI)

B ERO-_-AICRHNE
LbNTW3,

T EEE5 A5 OHEER T FA

(%) BAOOIYIETIVE

Outcome& LT, KTV -ZADEALICRRSS N-bF—E ) ZEF-LOFEE. PEEOR. NFIILITHIC

NSFEEDTF LS. AREOFZBENF-LNER T FZMRODRCESITBZIOYTATILEFIHOEERMATOII L,
BOKBLEIEOEREL SRS BENCEEEELOT 7T V@ ATHR A RS

PR (BiRE{/

N-v3Y) (FLWREQFFIL, BEH, BHICHEMATN TS,

HAT) NSFARTITY A~ OIAlLogic Models for Strategic Planning & Evaluation | &Y NRIYERK

Updated Logic Model for NSF EFRI Program

[ Resources/Input |

Activities

Qutputs

I Short-term outcomes ‘

Long-term outcomes

|

Grantess engage in

Grantees develop
new methodologies

Grantees receive
additional funding
from NSF or other

funders

cutting ] Grantees build
edge/frontier knowledge base
F i h ) .
unding researc with new findings
MNSF Program Grantess Grantees advance
Officars to manage collaborate: thaory based on

logistics

Other coordinating
entities

- across disciplines

- across
institutions

- internationally

empirical results

Companies partner
with EFRI grantees

Researchers with
transformative
ideas

Grantees recruit
traditionally under-
represented groups
to participate in
projects

Grantees publish

results with

coauthors

- from other
disciplines

- from other
institutions

- internationally

Students work in

labs

- Exchange with
labs in different
disciplines at
own institution

- Exchange with
other institutions

Grantee
contributions are
recognized by
awards/promotions

Students

- Form research
groups

- Continue in
research fields

- Make
contributions

Grantees research
increases in high-risk
projects

New researchers begin
working in fields
supported by EFRI

Grantees or project
participants from
traditionally
underrepresented groups
remain in career fields
supported by EFRI

New technology is
licensed

Schools and universities
change curricula to
incorporate knowledge and
discoveries

Diwverse research
teams make distinct
contributions to
science

Increase in scientific
contributions made by
traditionally under-

Discoveries lead to a
paradigm shift

Grantees start new
companies based on EFRI
research

represented groups
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Partnerships for Innovation: Building Innovation Capacity (BIC)

B NSFRTE, 2ECEE1DDERN- M -P A ZBERZMARTF - LN T ETZEF/N- -2y TEYR-+93T075 A,
B IR ARBRA/R-Y3VEEN OBREBRIET S, N\-b—0&E. #5k. M. ZLCEYREMICERZEN TS,

B (KAETOOVYIETIVERRY) Outputéimmediate Outcomez /3 [T TEELTNS mHE L, iz, A0+ v) Y (FihE) (CE8d2
OutcomeV B B [CHAMAEN TS,

BIC LONG-TERM LOGIC MODEL

INPUTS

« Initial discovery

* Funding and Logistics (up to
S800K for 3 years)

« Expertise of engineers,
computer scientists,
cognitive, social, or
behavioral scientists, and
other researchers and
industry participants

* Resources to help connect
BIC awardees with industry
participants

« Pltraining

* Process, Materials and
Resources (facilities
cantributed by industry and
academic)

« Descriptions of the potential
Impact

* Other coordinating entities

 Student and Postdoc
Mentoring Plans

« Cooperative Research
Agreements between
partners and Partnership
Letters detalling thelr
respective commitments

PROJECT
ACTIVITIES

= Interdisciplinary research
considerations of service
systems as they relate to
needs of the usersand to
advance the platform
technology
Inclusion of service industry
R&D
Partners jointly identify
possible markets and
commercial applications for
the platform technology
Partners jointly identify and
overcome technical and/or
market barriers to the
success of the platform
technology
Establishment of a
sustainable relationship
between academic research
team and industry partners

» Education of students in
design process

= Leveraging of additional
capital from sources outside
the university or NSF

Life of award

OUTPUTS

* Interdisciplinary publications
on platform technology are
developed from BiC-funded
awards
Technical barriers to
commercialization feasibility
are overcome
Marketing obstacles to
commercialization are
overcome
A subset of partners
continue the relationship
after the life of the award
Students are trained in
interdisciplinary approach to
service system engineering
Memoranda of
Understanding or
Cooperative Research
Agreements between
partners are renewed if
appropriate for continuation
of the relationship
A business plan for
commercialization is
developed, where
appropriate

1 vr post-award
HFT) TLogic Model for PFI:BIC] . OIAlLogic Models for Strategic Planning & Evaluation] &YNRIf

IMMEDIATE
OUTCOMES

= Feasibility of
commercialization Is tested

= New research directions are
developed

= Patent and license
applications of new
technology developed from
BIC awards (a subset of
awardees)

= Researchers and/or students
(academic and/or industry)
working on BIC research
become innovators and/or
entrepreneurs in other
contexts

= Researchers and/or students
pursue further funding for
the platform technology

« Students contextualize their
attitudes to and proclivities
for innovation

INTERMEDIATE
OUTCOMES

Platform technologies tested
in new contexts considering
needs of customers
Platform
iteration
due to invol
industry participants and
customers

of platform

to industry

awar
to work

New academia-industry
partnerships formed by BIC
awardees

interdisciplinary research
Research and partnership
increase academic
institutiona utation as an

created by BIC partnership

LONG-TERM
OUTCOMES/
IMPACT

* Improved "smart”
technology available to the
industry
d retention
d students t

earch and/or

entrepreneurship

of BIC awardees
form start-up or spin-off
companies
Continuation of the cycle of
innovation as BIC funded
students become Pls with
industry partnerships or
industry researchers with
academic partn ips
University continues to
promote and support
partnerships via BIC or other
avenues
Adoption/dissemination of
the BIC partnership model
by other institutions

2-5vrs post-award  5-10 vrs post-award

ERY,
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(%) BAODIYIETIVE

Grant Opportunities for Academic Liaison with Industry (GOALI)

INPUTS

Funding and logistics

*  GOAL provides 18-
20% of award,
reviewing program
provides the
remainder
Industry commitment
to the partnership
with documentation

Intellectual Property

agreement

Expertise NSF-funded
researchers
Process, Materials, and
Resources
Industry professionals
compensated time
Industry equipment
and maintenance
Proprietary data
Student and Postdoc
Mentoring Plans
Dissemination Plan

HAF) [GOALI Logic Model]. OIAlLogic Models for Strategic Planning & Evaluation ] KYUNRIYERL

GOALI LONG-TERM LOGIC MODEL

PROJECT
ACTIVITIES

Educate and train
academics to consider
commercialization for
research products

Provide on-the-job
experience in industry for
graduate students, post-
docs, and faculty

Establishment of a
relationship between
academic research and
industry partners

Leveraging of additional
capital from sources
outside the university or
NSF e.g. other Federal
agencies

Students, Postdocs and
Pls are trained for
industrial positions

Transfer of new
knowledge about
industry practices and
standards

Facilitation of High
Risk/High Reward
projects

Publications with
industry partners are
developed

Intellectual Property is
created

A subset of partners
continue the relationship
after the life of the award

IMMEDIATE
OUTCOMES

Industry
Enlarged recruiting talent
pool

Diverse perspectives
improve R&D

Patent and license

during GOALI
collaborations

Academia
Extension of in-house
research capability

Alignment of efforts with
viable technology options

Direct and more
immediate impact of
research on technology

New applications of GOALI
research are developed

and/or
udents pursue further
funding for the technology

NSF

GOALI funds enable
collaboration across
directorates

INTERMEDIATE

OUTCOMES

fundamental
orts

d number of

Academia

Ingr

se in acad

trained staff tran

LONG-TERM
OUTCOMES/
IMPACT

Industry

Small and mediu

bt

[ el

for mutually benefic
partnerships

Highly qualified and
diverse workforce

Academia

i
GOALI funded trainees to
careers in industry

similar partnerships
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