


GCTC Objectives

- Establish and demonstrate
replicable, scalable and
sustainable smart city models

- Demonstrate measurable
benefits to residents

- Enable measurement science
for smart city technologies




Over 160 Participating Cities and Communities

- Genova, Milano, Torino, Perugia (Italy)
- Amsterdam (Netherlands)

- Coruna, Valencia (Spain)

- Saint-Quentin (France)

- Saitama (Japan)

- Shirahama (Japan)

- Abuja City, Obia-Akpor City (Nigeria)

- Busan, Seoul, Daegu (Korea)

- Portland, OR

- Newport News, VA

- Greenville, SC And, over 400 companies, universities,
- Raleigh, NC non-profits, government agencies
- Montgomery County, MD

- Winooski, VT

- San Mateo County, CA

- New York, NY

- Washington, DC

- Columbus, OH

- Kansas City, MO

- Nashville, TN

- Austin, TX

- www.globalcitychallenge.orqg for the full list



http://www.globalcitychallenge.org/
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GCTC Process

- Form teams of cities with shared
goals

- Ask city teams to describe their common needs
and success measures

- Palir city teams with teams of innovators from
iIndustry and academia to develop solutions
(= Action Clusters)

- Combine Action Clusters Iin the same area to form
Super Clusters — Transportation, Public Safety,
WIFi Access, etc.
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(((SCALE: Safe Community Alert Network)))

Extending the Internet of Things to County Facility Equipped with Antenna
Everyone:  Residents of an affordable 8
housing complex who cannot otherwise
afford broadband are given smart
community sensors. A resident, possibly
elderly, is in distress and the sensor sends
a signal to the nearest base station.

Cloud-based
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alert system
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ARIBé Robotic Vehicle CPS Test-Beds in 2014
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Enhanced Water Distribution Infrastructure
Enabled by Cellular-Based CPS

Conservation * Security * Environmental Benefits * Lower Cost

QUALCOAMA

EVENTS

Wy

Water Contamination Drought Management Leak Detection Water Quality

USING Cyber Physical Systems (CPS) / M2M to manage our water system means..,

o

e .

Water Pump Station- Water
Aquedust Treatment Distribution Distribution

W16
Real-thime monitoring and u:nilpmf atidition of fewer chemicals, accident prevention, faster response to
contamination or other events, better leak detection to minimize los er and more secure water that

Vehicle-to-Pedestrian CPS Safety Concept

14% of U.S. traffic fatalities were incurred by pedestrians in 2011

Honda & Qualcomm collaborated to extend existing V2V development
to the new area of vehicle-to-pedestrian (V2P) safety

HonNpA  \phicle-To-Pedestrian  Quacomww
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Lower i ! hh Providing real-time data forcity
3 ! planners, businesses, academia, and

Manhattan's fosns | . / RN . rirepreneurs to better understand how
ot AR DRSEN the city, and its population, is changing
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Neighborhood

Pilot

Tochnlcal Spoclficauons
Sensors including aik quality,
naise, light. and/os motiser
sensors will be integrated into
the currant infrastrugture of :
connected trash compactors
and recycling bing ( L.

* Information/data being J
outputied by thesea sensors,
would be collected wirelassty
through a central systenrthat

Data that leads to the reduction of
Pedestrian Deaths

Data that helps understand and
improve Alr Quality

Data that improves the City's
resiliency planning
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. <] / understand urban mobility
Location : . Increase fivabllity by monitoring Alr
Lower Manhattan - Using the . Quality, Sunlight, andfor Noise

Downtown Alliance's free public
WiFinetwork and 174
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The City of Sap Francisco

X PeCts Lo ncur an estimated
$62 billion in chmate-related
infrastructure damage by the
middle of the 21 century.

Bulldings are responssbie for
52% of the city's carbon
emesseons, a ITHJDI cause Df
climate change.

75% of the city's largest 2,000
commercial buildings fad
withsn the boundaries of the
San Francisco 2030 Distrct.

Despite progressive green
buiding codes, capstal
markets, real estate investors,
property managess,
commercial tenants, and even
utiitees ek comprehensive,
granular data about the
specific energy efficsency
opportundses and solutions.

50 Smart San Francisco 2030
Dustrict will serve as a bub
makng necessary data and
solutions easily available to
buddng cwners i the city in
ardersto accelesate and

ex pand mvestment in energy
efficsency retrofits.
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TRANSFORTATION EMISSONT ANALYSIS

SINDING ENERGY RETRONIT ANALYSIS

SLONG ENERCY CHANGE MANACEMENT

A 3D datavisualization platform project mapping building energy usage and GHG emissions
datato a 3D model of downtown San Francisco that will empower building owners with the
information and tools they need to make their buildings more energy efficient.
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to save lives, rescue people, and
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SMART MOBILE OPERATION: OSU TRANSPORTATION HUB 0

THE OHIO STAYE UNIVERSITY

Autonomous Notification (SMOOTH) T AR

and First Mile/Last Mile Solutions
Data CO“ecthl‘l system ¢ On demand atomated o move passengers the first mdl
(bottom pictura).

tha bus stop and the las < from the b

Law Enforcoment Safety Alert Network ed or on demand vehs will move passengers through >

womated drivieg technology,
n for corvoy drving:
yipped with vulnerabde road user protection technolagy
enabling them to function In pedestrian zones
* SMOOTH vwill kewp track of wehicles and guide tham.
+ Smartphone applications be developed to schedule and track the
on-demand autos d vehice:
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GCTC Structure

Super Super Super Super
Cluster 1

Cluster 2 Cluster 3 Cluster N

Individual Individual Individual
entity entity entity

Individual Individual Individual Individual
entity entity entity entity

NIST

SuperClusters
(incl. leadership

Layer 1
team)

I e e

Action Clusters
affiliated with

SuperClusters Layer 2
Action Clusters NOT

affiliated with

SuperClusters Layer 3
Individual Entities

affiliated with only Layer 4

SuperClusters



SuperClusters (Team of Teams)

- A Cluster of Action Clusters

- Multiple cities, multiple companies, multiple
universities working together

- Organized around a theme such as transportation,
energy, water, etc.

- Developing a shared blueprint that can be followed
by cities and communities around the world

- Demonstrating results, including measurable
benefits to community residents
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Public Safety SuperCluster
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PSSC Action Clusters

Alameda / San Francisco CA Clarity Amid Chaos: How Al is Enhancing Emergency Preparedness

Austin / Denton / Tarrant County TX
Conover NC
Denton TX / UNT / PSU

Eairfax County VA / GMU

Smart Emergency Response System (SERS)
GEO Fencing Predictive Policing Solutions to Reduce Response Times
Deployable Communications & Incident Command System

SMART Emergency Medical and First Response Multi-Team System

Genova / Milano / Torino, Italy

Resilience Data Treatment Tools for Real-Time Decision-Making

Grand Rapids / Detroit Ml

Responder to Vehicle Communication for Public Safety

Harris County TX / Arlington County VA Indoor, GPS-Denied First Responder Location and Tracking

Lafayette LA
Las Vegas NV

Louisiana Business Emergency Operations Center (LABEOC)
Serving the Underserved with loT Solutions

Midlothian / Fort Worth TX NextGen Resilient Warning System for Tornados and Flash Floods

Montgomery County MD

Montgomery County MD / Gainesville FL
Nashville TN

Newport News / Norfolk / VA Beach VA
Orlando FL

Smartphone-based Snow Emergency Network

Safe Community Awareness and Alerting Network (SCALE)
Integrated Analytics & Scheduling of 1t Responders
Storm Sense Inundation and Flood Prediction Modeling
Video Analytics for Public Safety during Special Events

Reno NV / Wake County NC Unravelling the Intersection of Incarceration, Homelessness, and Mental Health

Ronart / Santa Rosa CA

San Francisco CA

Taichung City, Taiwan

Taipei City, Taiwan

Taoyuan City, Taiwan

Wakayama / Nagano / Miyagi
Prefectures, Japan

Washington DC / Loudon County VA

Westminster, MD

Advanced Flood Warning & Environmental Awareness

Mobi Micro-Grids: Sustainable, Resilient Mobile Power

Community Traffic Guidance and Control for Disaster Response
Tech-secure City

Taoyuan City Water Resources Information System

NerveNet Regional Resilient 10T Platform for Smart Cities and Towns

Cyber City Education Platform: Functional Training and Practice
MAGIC Smart Home/Smart Community Project




Top 10 Issues

Infrastructure |
Education
Housing
Environment/Energy
Demographics
Data/Technology
Hesalth Care

State of "
the Cities 2016 S

http://iwww.nlc.org/resource/state-of-the-cities-2016



‘Whole Community’ Approach to Public Safety

EXTENDED
EMERGENCY
Schools/ ENTERPRISE Telecommunications
Shelters : Companies

EMERGENCY

\Tadly) -._ Animal [ Agricultural

- L RESPONDERS Safet
Services | ICS Public <. afety

Logistics : Health

Public Works Poison Control

National o FIRST Federal

Guard . RESPONDERS 2 Response

Fire & ik Agriculture/'

' Food Safety
Search & e REMS 911 . Mental Health
Rescue R3S e Services

| Community

Emergency Emergency
.. Management Response

WeatherService . » Utilities NGOs . Port Authority

Parks ' Hospitals , Hazmat Enforcement
Department L :

Social Services Transportation

Chemical, Oil, and
Gas Companies

State, Local, Tribal

Urgent Care & Govermments

OtherHealthcare
Facilities




Utility SuperCluster
Sustainable Solutions for Energy, Water & Waste

+ GLOBAL CITY -
NET O%o Teas coaLec: ©USignire



Working Group History and Progress

2015

2016

2017

ol

Utility Working Group History and Progress

Ry e L b Y

Participants = 4 / Utility Infrastructure / 1 Project S
‘h'.- s JHFERE :-Tk'Jl
City/Counties : Las Vegas Water District fvc—{_’“‘ ‘:I"i‘;“f'ﬂ

i iders: i LE |
Solution Providers: Mueller / Echologics, IBM, AT&T, Intel Elﬂi.,!‘; PrEyEN TN

Participants = 37 / Smart Cities Optimized / 19 Projects

City/Counties : University of Vermont, Loudoun Water, Goyang, Korea, Clean
Tech San Diego, Montgomery County, MD, UT Chattanooga, Downtown DC BID

Solution Providers: Zip Power, AT&T, GE, CH2M, Black & Veatch, Qualcomm,
IBM, Fiware, SAP, loTDevLabs, Itron, Ingenu, Smart City Capital, McKinsey&Co,
Intel, Siemens

100+ Members with 46 Total Government Agency Participants (U.S. and International)

City of San Leandro, CA, Gwinnett County Regional Water Authority, Winooski, VT, Burlington, VT, Cleveland, OH, City of Los Angeles
CA; City of Chula Vista, CA; City of Hermosa Beach, CA, The District of Colombia, Coudersport Borough, PA; Eulalia Township, PA;
USA =25 Coudersport Area Municipal Authority (CAMA), City of Pittsburgh, Pittsburgh Water and Sewer Authority, ALCOSAN, Washington, DC,
Allegheny County PA, City of Safety Harbor, Florida, Fontana, CA, City of El Paso, TX, Wayne County, MI, City of Detroit, MI, Port of San
Diego, CA, Arlington County, VA; City of Alexandria, VA, Houston, TX, South Bend, IN

Suwon City, Korea, City of Manila (Philippines), City of Porto (Portugal), Greenwich Borough (UK}, Municipality of Genova (Italy),jCalabar
Municipal Local Government, Nigeria; Calabar South Local Government, Nigeria: caNGavemment Nigeria_Qgaaldcal
Government, Nigeria; Biase Local Government, Nigeria, Daxing District, Beijing, ki, Lahti, Oulu, Raahe, Salo, Tampere and
Turku, Finland, Penghu County, Taiwan, Pune, Mahashatra Municj tion, India, Goyang City, Korea

INT'L =21

Municipality of Genova, Italy




Utility SuperCluster Approach

High Level Purpose

Address leading sustainability issues impact cities by including academia & tech partners

Goals and Objectives
Saving energy and water to benefit cities and regions through innovative technologies
Finance/business models that work for both production and consumption
Account for water, increase conservation, and increase energy production

Energy Water Waste
* Resiliency « Conservation * Waste Reuse
* Renewable Energy  Leaks/Revenue Mgt. + Water Reuse
* Distributed Energy * Quality « Zero Waste
Co Chairs Co Chair Co Chair
» Derick Lee — PilotCity Ken Thompson - CH2M Scott Pomeroy — Scalable
* D Acosta —San Leando, CA Strategies

NH o GLOBAL CITY
o 50 TEAMS CHALLENGE




TECHNOLOGY

ASSOCIATION =i -Ml = .

oFOREGON Tlim g
URBAN.SYSTEMS

TRANSPORTATION SUPERCLUSTER

Urban Implications of Last Mile Transit



TECHNOLOGY 1] & .
Agenda of OREGON i

URBAN.SYSTEMS

Why Last Mile

Connected: Convenience
Electric Vehicles: Sustainable
Autonomous Vehicles: Safe
Community

Equity

Livability

Freight

Economic Opportunity



Autonomous Vehicles:
Safety & Equity



NIST

National Institute of
Standards and Technology

Data Analysis:
The Heart of the Smart city

The City Platform Supercluster
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Theory: Smart City Physiology e

Standards and Technology

 Many ways to build a “skeleton”

« Water, Electricity, Transportation

* Public Safety
« Data exists In these and other systems
« Data Is the lifeblood of the Smart City

« Data Analytics Is the heart of the system
that drives change

« Dashboards help tell the post-analysis story
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GCTC PUBLIC WI-FI SUPERCLUSTER )

* David Witkowski, Joint Venture Silicon Valley
(Co-Chair)

*Tony Batalla, City of San Leandro, CA (Co-
Chair)

Chair)
*Benny Lee, County of San Mateo, CA
*Steve Wimsatt, Ruckus Wireless
*Ulysses Vinson, County of San Mateo, CA
* John Coluccio, City of Schenectady, NY
*Eric Shannon, City of Schenectady, NY
*Bill Pugh, Smart Connections Consulting, LLC
* Geoff Arnold, Verizon Wireless




GCTC PUBLIC WI-FI SUPERCLUSTER

IMPORTANCE OF WI-FI

u Mobile Data (CAGR S1%)

200 Fixed/Wi-Fi from Mobile Devices (CAGR 57%)
180 . Fixed/Wi-Fi from Wi-Fi-Only Devices (CAGR 10%) - 17% 47%.from .
160 = Flxed/Wired (CAGR 12%) - Mobile Devices
140 — 29% ‘
Exabytes 120 - 49% is Wi-Fi
per Month 100
80 6% Tt
60
40
© &= I
0

2015 2016 2017 2018 2019 2020

49% of Global Internet Traffic by 2020

Source: hitps://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.html

28



List of SuperClusters

- Transportation (TSC)
- Leading city: Portland, OR, Columbus OH

- Public Safety, Emergency, Disaster Resilience (PSSC)
- Leading City: Washington DC

Energy, Water, Waste Management (EWSC)
- Leading City: Atlanta, GA, San Leandro, CA

Public WiFi (PWSC)
- Leading City: San Mateo County, CA, San Leandro, CA, Schenectady, NY

City Data Platform (CPSC)
- Leading City: Kansas City, MO

- Data Governance and Exchange (DGE)
- Leading City: Kansas City, MO

- Agriculture and Rural (A&R)
\_ /




Smart Cities Partnership

NIST DHS S&T
Smart Cities Community Community
110 Project Teams Companies
160 Cities Universities
400 Companies, Universities National Labs

Int’l Partners

Smart and Secure Cities
and Communities Challenge

= Building on NIST’s Global City Teams Challenge (GCTC) program,
NIST and DHS S&T will issue a challenge to teams of cities and
B innovators to demonstrate value and return on investment for
4 designed-in trustworthiness for smart city deployments.
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Smart & Secure
Cities and Communities Challenge (SC3)

NIST 2@ Homeland
o GLOBAL CITY @ SECurlty

o TEAMS CH NGE Science and Technology
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GCTC - Smart and Secure
Cities and Communities
Challenge (SC3)

Timeline

Fall

Tech Jam 2018

Spring
GCTC 2018
2018 SC3

Launch

Feb. 6-7
Washington DC
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How to Participate:

* Contact
* Sokwoo Rhee (sokwoo.rhee@nist.gov)
e Gary Dennis (gary.dennis@associates.hqg.dhs.gov )

e Background Info is at:
* nist.gov/cps/sagc.cfm
* dhs.gov/cyber-research

NIST




IES-City: Smart City Framework

- IES-City (“Yes-City”) Int’l Working Group
NIST and its partners have convened a public working
group to distill a common set of smart city
architectural features and to identify
“Pivotal Points of Interoperability”

- 3 working groups, collaboration site:
https://pages.nist.qgov/smartcitiesarchitecture/

- Summit — Feb. 8, Washington, DC

Partners:

©FILARE ¥ D ™S (s

MSIP U Depariment of Commerce *dC ¢ Stondarcs



https://pages.nist.gov/smartcitiesarchitecture/

For More Information

- Contact
- Chris Greer(chris.greer@nist.gov)

- GCTC web site:

- www.dglobalcitychallenge.org

- GCTC Expo Registration:

- www.globalcityexpo.org
- Join an Existing Team or Form a New Team

- https://pages.nist.gov/GCTC/about/participation-quide/
- Join the GCTC Transportation Google Group

- https://groups.google.com/a/urban.systems/forum/#!forum/global-city-teams-challenge-super-
action-cluster/join

- Join the GCTC Public Safety Google Group
- https://groups.google.com/forum/#!forum/gctc-public-safety-supercluster/join

- Join the GCTC Energy, Water, Waste Management Google Group

- https://groups.google.com/forum/#!forum/gctc-energy-water-waste-management-
supercluster/join

- Join the GCTC Public WiFi Google Group

- https://groups.google.com/forum/#!forum/gctc-wifi-supercluster/join

- Join the GCTC Healthcare Group

- https://groups.google.com/forum/#!forum/gctc-healthcare-supercluster/join



http://www.globalcitychallenge.org/
http://www.globalcityexpo.org/
https://pages.nist.gov/GCTC/about/participation-guide/
https://groups.google.com/a/urban.systems/forum/#!forum/global-city-teams-challenge-super-action-cluster/join
https://groups.google.com/forum/#!forum/gctc-public-safety-supercluster/join
https://groups.google.com/forum/#!forum/gctc-energy-water-waste-management-supercluster/join
https://groups.google.com/forum/#!forum/gctc-wifi-supercluster/join
https://groups.google.com/forum/#!forum/gctc-healthcare-supercluster/join

