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Project Introduction

* Create value for Uptown Columbus e
by using state of the art technologies il :
and analytical methods Vs
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* Implement backbone infrastructure
to better serve the citizens of
Columbus and its workers
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* Create new, long-lasting partnerships
between public and private entities
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Click the map to open the interactive version IAI


https://gis.columbusga.org/U/

Project Motivation

* A general desire to create an even better
Columbus

« Uptown has undergone many changes
» Revitalization of the area
* Increasein investment to generate tourism
for Columbus

« Support from the executive staff level
- Mayor & City Manager encouraged applying

 This project will serve as a catalyst for
other projects

* Fostering public/private partnerships;
sparking other similar projects
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Various views
of Uptown...
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Various views
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Various views
of Uptown...




Project Overview

1. Communicate the vision with local leaders in order to receive community
involvement.

2. Establisha team based on input from city leaders and the consultant to support
the efforts of the grant and future “smart” projects.

3. Work with the local planning, engineering and uptown organizations to devise an
infrastructureimplementation plan.

5. Identify the assets and loT devices and locations that will perform the data metric
measurements.

6. Deployno less than two loT devices capable of gathering and relaying data.
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Project Goals
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INFRASTRUCTURE DEVELOPMENT SAFETY PARTNERSHIPS
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Project Timeline
‘ Project Milestones

7/15/2020
Key Meetings 3/9/2020 GA Power Sends Legal 9/10/2020
First Contact with Georgia Documents Final Workshop
Power about Wi-FI
12/16/2019 8/17/2020
December On-Site 3/26/2020 . 6/2/2020 7/8/2020 Smart Cities Funding
10/11/2019 Event 1/28/2020 ) . Light pole Attachment  g,1. 4 Cities Data Workshop
9/5/2019 Y . .. . Mid-Term Presentation Meeting Workshop
- . Uptown Inc. Kick-Off AoT Wiring Project
Kick Off Meeting 11/1/2019 1/15/2020 7/24/2020
Weekly Meetings with On-Site with 2/26/2020 6/24/2020 GA Smart Video /24/2020
GT Researchers Begin GT Researchers Macon On-Sit Woodstock Virtual Production Milton Virtual
T T Event On-Site Event T On-Site Event
T S — —— | | | ¢ T |
10/1/2019 11/1/201 91 12/1/2019 1/1/2020 2/1/2020 3/1/2020 4/1/2020 5/1/2020 6/1/2020 7/1/2&0 8/1/2020 9/1/2020
9/5/2019 GA Smart Inclusivity 9/10/2020
Tour of On-Site Meeting
Event Venue 7/6/2020
1171372019 Array of Things Virtual Site Walk
Smart City Digital Twin Sensor Install Work From  With GA Power
Convergence Workshop / 1/31/2020 Home Begins 3/30/2020 Tree Modeling

3/13/2020 6/19/2020

9/16/2019 - 9/17/2019 On-Site Event Planning

10/15/2019 - 12/16/2019

N

33 Weekly meetings held with Georgia Tech Research Team

L NS
gl;,’ 15 Meetings with our intern Hoang Ly
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Building Modeling
7/21/2020

J
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6/18/2020 - 8/7/2020

Smart Community Corps Internship
Hoang Ly
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Fall Activity - Project Planning

» September through early January
timeframe

« Many discussions to determine
where we wanted to go with this
project

« Decision to tackle this projectin a
phased approach (3 phases total)

 Planning for the onsite event
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Meeting at the
CODA building
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Fall Activity - Onsite Event
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Fall Activity - Onsite Event
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Fall Activity - Onsite Event
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bringing more diverse, small businesses to the
city
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Efficiency and effectiveness in_operoti.ons.;
increased use of data in decision making;
increased citizen engagement.




Project Breakdown

Digital Twin
Development of digital twin
that includes 2D to 3D GIS

data modeling
0000

Integration

AoT, digital twin,
and video data
0000
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AoT

Deployment of Array of Things
(AoT) units and data

dashboard development
0000

Wi-Fi

Deployment of Wi-Fi access
point units for public
consumption

0000
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Project Breakdown
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data modeling
0000

Integration

AoT, digital twin,
and video data
0000

GEORGIASMART
COMMUNITIES
CHALLENGE

AoT

Deployment of Array of Things
(AoT) units and data

dashboard development
0000

Wi-Fi

Deployment of Wi-Fi access
point units for public
consumption

0000

Georgia &
Tech

=



From this ...

Digital Twin Development

* GIS-centric data development process to
create 3D models

* Some existing data ... but lots of
new/refined data

- Data refinement was combination of
automated and manual processes and
workflows

* Smart Community Corps intern played a
crucial role

« Hoang Ly digitized and refined many
features
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From 2D to 3D

Created and
edited 2D in
ArcGIS Pro

~

@ g Qunlty

ArcGISPro

Imported 2D
and terrain
data into
CityEngine

Exported
from
CityEngine
to FBX files

CityEngine

|

Converted
data to 3D in
CityEngine

E>9

Imported
FBX files
into Unity
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Explore Uptown in 2D & 3D X IeE X
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Future 3D Data Development
* https://gis.columbusga.org/2Dto3D LA-. -

« Continue refining the 3D Uptown
model (eg. building facades,
sidewalk polygons) i

* Deploying 3D GIS techniques,
design, and strategies city-wide

* Enterprise GIS structure

« Departments contain goldmines
of data

« Telling a story with data

Visualizing property valuedata in 3D
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https://gis.columbusga.org/2Dto3D

Project Breakdown

Digital Twin
Development of digital twin
that includes 2D to 3D GIS

data modeling
0000

Integration

AoT, digital twin,
and video data
0000
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AoT

Deployment of Array of Things
(AoT) units and data

dashboard development
0000

Wi-Fi

Deployment of Wi-Fi access
point units for public
consumption

0000
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Array of Things (AoT)

 "modular nodes...to collect real-time data...for
academic/public use”

* Tracking impact of environmental and
infrastructure changes on activity in key
locations

« Denizen privacy is priority with data collected
* Quick access API

- Bulk download available for larger datasets

https://arrayofthings.github.io/

https://api.arrayofthings.org/
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https://arrayofthings.github.io/
https://api.arrayofthings.org/

Array of Things (AoT)

Computers Reliability/Management
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AoT Installation
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AoT Installation
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Dashboard Development

CCG AoT

Nodes Sensor Recent Observations
Nodes
Show 10 =  entries [T Timestamp VSN Subsystem Sensor Parameter Value
VSN Address Yescription
Processing...
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Project Breakdown

Digital Twin
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data modeling
0000

Integration
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Integration Case Study: Smart Uptown Digital Twin

Model, Visualize & Simulate

Citizen Hazard Exposure

GEORGIA SMART
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Integrate AoT

streams with
Digital Twin
model

and video data

......

Apply object

detection & tracking

using computer
vision algorithms

Simulate and

Sense pedestrian

. redict
and vehicular P .
. community
traffic .
dynamics

\

Implement & validate
“what-if?” scenarios
using forecasting
models
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Ambient Air Quality
Carbon Monoxide
Hydrogen Sulphide
Nitrogen Dioxide
Ozone, Sulfur Dioxide
Air Particles

Soundintensity
RMS Sound Level

Street conditions, traffic
flow, events
Camera

Detect heavy vehicles,
shock to street pole
Magnetic Field
Accelerationand
Orientation

Physical Shock/Vibration

Weather Condition
Barometric Pressure
Humidity, Temperature

Cloud cover, sunlight intensity,
Infrared Light, Light, Ultraviolet
Intensity, Visible Light
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Collective Citizen Hazard Exposure

Heat Stress Exposure in Columbus, GA

High exposure to hot, humid temperatures and heat waves, which can [
lead to heat stroke, heat exhaustion, and heat cramps.

Columbus Office

CCG Home Departments

office of Homeland Security
Homeland Security Home

About the Office of Homeland Security
Mission and Goals
Mayor's Message
Director's Message
Organizational Chart

Online Terrorism Tip Form
Verify Immigration Status - S.AV.E.
Be Prepared

Publications
Documents
Multimedia

FAQs
Contact Us

Links

©NTAS

NO ACTIVE ALERTS
Read more about the
Homeland Security Advisery
ystem.

mela

of

nd Security

it Futrell, r

zen Services

Extreme Heat

A heat wave can be defined as an extended period of
extreme heat, which is often accompanied by high
humidity. In extreme heat and high humidity,
evaporation is slowed and the body must work extra
hard to maintain a normal temperature.

According to the National Oceanic and Atmospheric
Administration (NOAA), extreme heat is the number
one weather-related killer. On average, more than
1,500 people in the U.S. die sach year from excessive
heat. Older adults, young children, and those who are
sick or overweight are more likely to succumb to
extreme heat.

How Can I Be Prepared for Extreme Heat?

1. Drink plenty of water or other non-alcohol fluids. Your body needs water to keep cool.

2. Take it easy. Strenuous activities should be reduced or rescheduled for the coolest time of the
day. Individuals at risk should stay in the coolest available place.

. Install window air conditioners snugly; insulate if necessary.

Check air-conditiening ducts for proper insulation.

. Install temporary window reflectors (for use between windows and drapes), such as aluminum

foil-covered cardboard, to reflect heat back outside.

Weather-strip doors and sills to keep cool air in.

. Cover windows that receive morning or afternoon sun with drapes, shades, awnings or louvers.

(Outdoor awnings or louvers can reduce the heat that enters a home by up to 80 percent.)

Wear lightweight light-colored clothing that reflects heat and sunlight, and helps your body

maintain normal temperatures.
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N
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Extreme Heat Links
FEMA: Extreme Heat

CDC: Extreme Heat
American Red Cross

gl | sear |

Heat safety discussion in Columbus focuses on
preventing heat stroke

| COVERAGE YOU ;;l COUNT ON

K ’MAYOR SKIP HENDERSON

# | COLUMBUS, GA

Ibm/2020/07/28/heat-safety-discussion-columbus-focuse s-preventing-heat-stroke/

MORE DETAILS

STAYIN?ASAFE DURING THE SUMMER HEAT

COLUMBUS,

WTVM ’

- c(momwysx-r news app and website www.wtvm.com/coronavirus.
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https://www.wtvm.com/2020/07/21/practicing-heat-safety-during-hottest-days-summer/
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Assessing Collective Passersby Exposure

T inscex - from D&M b2 230
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Temperature-Humidity Index (THI) — s |
Combines Temperature & Humidity o
measures at each intersection A /1

\ .\f’l M

Passersby Detection & Tracking

(Broadway 10th & 11th) LW W T
YOLO & DeepSORT algorithms: W VoY W WS
detect and maintain passersby T
information. .

Weighted THI THI = t = (0.55 — 0.0055RH)(t - 58)

Integrates Passersby weight
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Assessing Collective Passersby Exposure

T inscex - from D&M b2 230

Eh]

Temperature-Humidity Index (THI)
Combines Temperature & Humidity ,
measures at each intersection A F[\ A

Passersby Detection & Tracking [l
(Broadway 10th & 11th) - ‘“.FL"%L T

| W
YOLO & Deep SORT algorithms: LY '
detect and maintain passersby "% ——=
|nformat|on TSili e wek in August [L6/B to 23/8) - Passersby-Weighted THI index

Weighted THI
Integrates Passersby weight
at each intersection
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Assessing Collective Passersby Exposure

Monitoring and forecasting Hazard Exposure in the Uptown area
"What-if?" Scenario-based Decision Making & Planning

Historical EForecasted
om . = Data Data

o

Forecasting model evalutation - 10th street

03

012 { — Predictions
— Tue Test Data

Weighted THI

008

-
.
P e R ———

0.06

Weighted THI

000

004

xnizeale 00087 nioian

Date 002

0.00

0000 0300 0600 0900 1200 1500 1800 2100 (0.0
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Date
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Project Breakdown

Digital Twin
Development of digital twin
that includes 2D to 3D GIS

data modeling
0000

Integration

AoT, digital twin,
and video data
0000
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AoT

Deployment of Array of Things
(AoT) units and data

dashboard development
0000

Wi-Fi

Deployment of Wi-Fi access
point units for public
consumption

0000
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Wi-Fi
* Goals of the Wi-Fi segment of our
grant were:

* Provide a backbone connection
system for city workers

 Provide a stable internet
connection

« Bridge digital equity divides

* Develop our methodologies
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Connection Backbone

GEORGIASMART
COMMUNITIES
CHALLENGE

Currently no substantial wireless infrastructurein
Uptownarea
Reliant on cell service
Plan centered around providing access to our
private network for city workers
Up to 700 devices
Public and Private network can be toggled on and
off at anytime

* Allows for more devices per SSID in case of an

emergency

Preferred access pointis the Meraki MR84

Area Options for Area-1 (122688ft%)

| Options | Notes (1) |

[ Area

Coverage profile | High Speed Connectivity -]

Devices Total 700 devices, total bitrate 2000.0 Mbps:

d -

Generic Smartphone
802 11ac 2x2:2 80MHz

~ | | Normal SLA (2 Mbps)

B

Generic Laptop
802.11ac 3x3:3 80MHz

= | | VeryHigh SLA (10Mbps) ~

Delete

:
Area coverage settings within Ekahau
| &
W
Meraki MR84 Georg 1a
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Public Wi-Fi

* Initially wanted to provide economic value
through more people coming to Uptown and
seeing public Wi-Fi as a perk

 Thinking to a post- Covid-19 world; public
internet access has become a much larger
topic
« Helps connect those that might not have home
connections

+ Keep students engaged in a virtual learning
environment

A Georgia Power

« Smart Project has become a catalyst of
research on how CCG will implement Public
Wi-Fi- access going forward
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Methodologies

* CCG needed a science backed
way to plan Wi-Fi deployment

 Acquired Ekahau software and
sidekick hardware

 Allows for a more analytical =
planning and monitoring of Wi-Fi
deployment

* Resultsin less wasted costs on
equipmentand time

* Done correctly the first time

* Provides us with right-sized
results for planning Wi-Fi

* Ekahau allowed us to create the
Uptown area and its
parameters

 Number of devices
» Type of APs and antennas
* SLA for connectionspeed

GEORGIASMART
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Methodologies (continued)

* Transitioning from planning to implementing

 Communications with Georgia Power helps build our partnership
and complete project

« Covid-19 slowed this phase of the Wi-Fi plan

* Hard to get togetherall the people needed

- Unable to do valuable on-site meetings with stakeholders (1.T. itself, Uptown
Inc., Georgia Power, etc.)

* Longer lead times on equipment

 Plan is to continue to implement as we can get assets on-site
* Next stepsis to work through legal language of contract
* Work to get testing complete, while still observing all Covid precautions
* Install APs and go live with the private and public access

GEORGIASMART Georgia &
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Challenges

» Leadership changes in stakeholders

* Developing new skills and
methodologies in fields not
normally pursued (eg. 3D
modeling and Ekahau)

« Covid-19/Pandemic situation
 City Council
 Training for other City projects

Lol T - €

« Balancing daily duties with the
time needed for the project (aka
time!)
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Challenges
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Future Plans

* Building out Wi-Fi in other
public locations

« Expand upon our 3D GIS
infrastructure

e Work on Phases 2 & 3

Phase 2

* Funding opportunities

GEORGIASMART
COMMUNITIES
CHALLENGE

National Science Foundation (NSF)
Civic Innovation Challenge Grant
Knight Foundation

Local partners (eg. Uptown
Columbus and other local
businesses)
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Phase 3

CI¥IC
INNOVATION
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POWERING SMART & CONNECTED COMMUNITIES
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https://nsfcivicinnovation.org/

Project Team Contact Information

« Community Lead:

« Dr.James Forrest Toelle, Information Technology Director, (706) 225-3015, ftoelle@columbusga.org

. Communlty Team Members:

John M. Broom, Information Technology Assistant Director, (706) 225-3007, broom.john@columbusga.gov
* Jeremy Miles, Information Technology Technical Operations Manager, (706) 225-3029, miles.jeremiah@columbusga.gov
*  Scott Evans, Information Technology GIS Coordinator, (706) 225-3949, evans.scott@columbusga.gov
«  Darian Redmond, Information Technology Network Engineer, (706) 225-3031, redmond.john@columbusga.gov

*  Andrew Lesh, Information Technology Programming and Development Coordinator, (706) 225-3010, lesh.andrew@columbusga.org
*  HoangLy, Smart Community Corps Intern, lyhoang@gatech.edu

L Georgla Tech Researchers:

Dr. John E. Taylor, PhD, Frederick Law Olmsted Professor, (404) 894-8021, jet@gatech.edu
*  Dr.Neda Mohammadi, PhD, City Infrastructure Analytics Director, Network Dynamics Lab, (408) 444-1168, nedam@gatech.edu
«  Dr.Russell Clark, PhD, Director of Mobile Technology and loT Program, Georgia Tech Savannah, Russ.Clark@gatech.edu
«  Dimitri Mavrokapnidis, Graduate Assistant, dimavrok@gatech.edu
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