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e &4 Select a Location
Camegie Mellon University DF?E degrees in nearly 20

locations across the world. Sefect a location to learn more.

Carnegie Mellon University's Global Presence
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“Leapfrog US manufacturing productivity”

“Robotics is where computing meets
the real World.” (IRFEDRIT, Cyber Physical System D FLELY)
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Robotics Institute

1989 | CYE 1995 |

Research Centers National Robotics
and

Laboratories

Education Program:
PhD. and MS

Engineering Center
(NREC)

Robotics Institute Annual Expenditures ($000’s)

$90,000
$80,000
$70,000 | ® Recharge (NREC Facility)

® Gifts, Fellowships, Endowment Income
e : lSl.tl"}in\:aerr:li(t)yrl—Fta-deral

ey over S80M budget and 500people,
$50,000 e i

e Performing research and development of
000 st all areas of “robotics”.
G More than 50 spin-off companies
$20,000 P
510,000 ) {/—- V.
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No Hand Across America: 1995

*The Navlab 5

steered 98.2% of the distance
from Washington, D.C. to San
Diego CA.

(2797 miles out of 2849) by a
computer-vision

program.
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DARPA Urban Grand Challenge
2007
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Uber’s “Raid” on CMU Robotics in 2015

~40 people (B'E . A3Y7) left NREC for Uber
Advanced Research in Pittsburgh in 2015

Uber $5.5M Gift to CMU Robotics to “rebuild”)

/1’7I~ (2016)
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Driving in Rain and Snow at Night




Smart Headlight
that sees through Rain and Snow




beam
splitter

projector
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Programmable and Reactive Headlight Design

Spatial light
modulator

Processing
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Our impact is more

Robotics Institute

1989 1979 1996 |

Research Centers National Robotics

Education Program:
PhD. and MS

Engineering Center
(NREC)

and
Laboratories

National Robotics Engineering Center (NREC)
Made Impact on Economic Revitalization at its
Lawrenceville Neighborhood in Pittsburgh




: B
.‘L

= o B
‘----L

_.d------h..
[ 5T TR (S ) T

S L

iEA:b“—

- r“"‘..l‘
--t\ T i p— ——%

y Lreeap,

- v




EvYiN—=J

1950: US Steel DETEL T, AABG8A A
ERK1D2GLDT™H

LIk, Bl E3E., iD= E
1980: AOIEX37%F D425 N

1983: Pittsburgh Technology Council Z#& Ak .
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20 Years Ago

III

brownfield

Pittsburgh Lawrenceville, “most typica

© 2016 Carnegie Mellon June 2, 2316



Starting with a Dream...

Convert the Lawrenceville Riverfront brownfield

site into state of the art Robotics R&D facility

and further cement Pittsburgh reputation as

“Robo City” (Wall Street Journal named

Pittsburgh “Roboburgh”) 2




Building Process




Many Stakeholders

Carnegie Mellon Robotics Institute
NASA  S3M @ seed funding

Urban Redevelopment Authority and City of
Pittsburgh

ROV I)LINZTF M
=V IN—T DWNAWNAIGEE

— R.K. Mellon Foundation

— MaCune Foundation



Early Usage
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Trailer in the Highbay for Temporary
Working Space During Construction Current Picture of the Highbay

CMU used the facility while it was under construction, and in the process immediately
poured money into the local economy

27



Official Opening Day: July 1996
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INASA ROBOTICS

ENGINEERING CONSORTIUM
LAWRENCEVILLE, PENNSYLVANIA

CARNEGIE MELLON UNIVERSITY . , . Ve e w oy o OWNER
URBAN REDEVELOPMENT AUTHORITY OF PITTSBURGH . . . PROPERTY OWNER
BURT HILL KOSAR RITTELMAN ASSOCIATES . ARCHITECTS AND ENGINEERS

VOLFATT CONSTRUCTION CORPORATION ; - CONTRACTOR

. FUNDING PROVIDED IN PART BY
W e aav ‘cﬂn"L.TﬁE‘E?MON‘?FélTH OF PENNSYLVANIA THROUGH
i v = —4 .

- P
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GENERAL DYNAMICS
Ordnance and Tactical Systems




Cover the whole spectrum of
Robotics E, R, D, and C

Main Campus NREC

Commercialization

R&D

Proof of Concept




Moving Forward 20 Years

Thousands of new
housing units around
NREC

NREC provides good =Bl
jobs directly and '
through CMU spin-
off companies

© 2016 Carnegie Mellon

June 2, Z016



Increasing Real Estate Value
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PRG Agquarsum

Robotics Spin-Off Companies from NREC and
Robotics Institute
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Pittsburgh Robotics Ecosystem
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Multi-Faceted Impact

Skillful Workforce

. T Pittsburgh Branch
Spin-off Companies  €——— N ﬂ: : ——>  of Established
Companies

Increasing demand for
the local economy (new
housing, stores,
restaurant etc.).

From the initial S3M seed funding, NREC has brought in
>S350M directly into the region




Innovation - HLULME{EFEL

“Good science starts with a problem”. Allen Newell, Late Carnegie
Mellon Professor, Turing Award Winner, NAE/NAS Member

“Innovation resides at the intersection of invention and
insight, leading to the creation of social and economic values.

Thus. innovation starts with problems.” Nicholas Donofrio, ex IBM
VP for Innovation and Technology, Council on US Competitiveness

“Science of Artificial” Herbert Simon, Late Carnegie Mellon Professor,
Nobel Prize winner
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%% (Problem-“Driven” Research)
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e Zy'F : Content H'B Method ~
o IR1E: Diversity (ZHRE)DNTATTDIRER

e #H#8: Interdisciplinary. Inter-culture, Inter-X

e Warning!
Paul Graham (big VC, Y Combinator Founder), in his
recent talk at CMU said, essentially “Top-rank people

and tangential living environmental factors are
everything”.
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