Integrating New York City
Information Systems

Improving situational awareness for everyone
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GIS is Delivering Value Across the City...

Situational Awareness, IMT

Forestry Resource Mgt

Asset Mgt and Inspections
Water Security, Green :
Storm Mobile

Infrastructure

BladeRunner Fleet Mgt
Route Analysis

658,631

505,396 141,271

11,961
Parks

DEP
Facilities Management

0 NYCHA Faciitios Map

DSNY

Citizen Engagement
‘ . Elevator Work Orders

Eacn -u= ¥ —aw}
A I

= s DOT, HPD
Crime Analysis

¢ NYPD compsato e

V4

NYPD

. . . Hundreds of Applications, Systems and Departments

Finance, Health, Planning




Decision
Support

Constituent
Engagement

Location
Enablement

=)
System of Engagement

(Demand)

Field
Mobility

Location
Data
Management

Analytics

Ceot authorttative
Infcematon into and
ot of the ekl

Doscrbe, prodct, and
mpeove busiress
perfiarmance

(S = —————————— )
System of Record

(Supply)



Location Constituent Decision Field Analytics Location
Enablement Engagement Support Mobility Data
Management

Get authorttative Deoscride, prodct, and
Informaton into and mpeove busicess
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GIS Integrates Everything
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Infrastructure Data Life Stages Today

_ Manual Data Exchange (Excel, CSV, FME, etc) ‘

Decision Decision Decision Decision
Makers Makers Makers Makers

Construction
Management

Construction
Planning

Operations

Decision Decision
Makers Makers

Emergency

Maintenance
Management




GIS “Smart” Networks

City of New York Department of Environmental Protection

658,631

505,396 141,271

il 11,961
| \ + i
Wate_r Distribution and Sewer Flow Inspections and
Intelligent Network Models Work Order Management

GREY INFRASTRUCTURE GETTING
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Green Infrastructure
Project Life Cycles




GIS Network Management

- New Utility Network for the next 10-15 years

- Electric, gas, water, storm water, sewer, telco, etc. 4 55 Utility Network Tools
| £ Administration

4 £ Network Diagrams

=5 Configuration

= Layout
-

UTILITY NETWORK

Append to Diagram

PROJECT MAP INSERT AMA WVIEW EDIT IMAGERY R MAP ADD-IN DATA
& r | a Q | 8 se R Find @A |
: : g i | . @
Validate Feature Viedify ine Trace Connected Subnetwork Subnetwork Upstream o Yiew
- Properties ( Locations = Sources Device Role

Create Diagram

Delete Diagram
Mavigate MNetwork Topolo Associations Tools Selection F Diagram F Subnetwork .
Extend Diagrarmn
Make Diagram Layer
——r— - — : r— Owerwrite Diagram
Specify feature template and builders for creating additional features.

Set Diagram Properties

Single-phas erhead: Connection Point (Distance = 6.999986, connectionLayerName = TH=map/dead_endxml, connectionTemplateMame = Line End) (Primary)

Fuse: : point at begining of line (Distance Along = 0] Store Diagram

-~
-~
-
o
~
-~
-~
-~

Update Diagram

onnection Point: point at every v , except start (Side = Left)

Pole: point at every vertex [ 4,99999, Side = Right) - Trace

*.. Validate Network Tepology

Completed successfully




GIS Network Management

- Real world representation of what is on the ground

- Accurately representing assets for enhancing analysis and
modeling and for simplifying data export for other systems

- Device Assembly — A container for multiple devices...
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Multiple Devices Single Device Assembly on the map Device Assembly containing devices



GIS Network Management

- Real world representation of what is on the ground

- Accurately representing assets for enhancing analysis and
modeling and for simplifying data export for other systems

- Linear containment — Trenches/Ducts contain wires...

59 FO 448

MLK Jr
Dreamland

64 FO2 24

Elks
Park

Linear features containing lines Structure Line on the map Structure Line containing Lines



GIS Network Management

- Real world representation of what is on the ground

- Accurately representing assets for enhancing analysis and
modeling and for simplifying data export for other systems

- Terminals — modeling real world connections...

Features in gray are not in network topology.
4 Junctions
ElectricDistributionDevice Transformer.High
{CDAC3190-3403-4920-BASF-BFFFTIT9027 A}
ElectricDistributionDevice Transformer.Low
{CDAC3190-3403-492D-BASF-BFFT7379027 4}

4 Edges
ElectricDistributionDevice Transformer. Terminal edge
{CDAC3190-3403-492D-BASF-BFFT7379027 4}

4 Adjacent Junctions
ElectricDistributionDevice. Transformer.Low
{CDACI190-3403-4920-BASF-BFFF 7379027 A}
ElectricDistributionDevice.Fuse
{504A0CDD-8AB1-4F39-BAAS-BTTOBE3CDADE}

Device with terminals Single Device on the map Single Device with multiple terminals



GIS Network Management

- Subnetwork Management
- Representing a portion of the network, a “Pressure Zone” or “Circuit”
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GIS Network Management

- Provide utility customers with the ability to model, edit, and analyze complex
networks of facility infrastructure using role-based apps

- Enable key modeling concepts to better support a true representation of what is on
the ground, while fostering an easy exchange of network information with other
mission-critical systems

- Support highly responsive editing and analysis capabilities

- Provide the capabilities of the network and the asset management solution
wherever users want to work

- Whether users view and query data, execute analysis, or edit the network, the
capabilities to perform these actions will work across the platform

- The technology is based on a services architecture



GIS Network Management

- Increasing ROI
- Ensuring data quality and correctness
- Real world representation of what is underground
- Sophisticated analysis
- Subnetwork management
- Improved mapping and visualization techniques
- Expanded data exchange capabilities
- Increased performance
- Services based architecture for enabling the platform
- A strong foundation for our customers and partners
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Infrastructure Data Life Stages Future 1

Decision Makers

Common Data

Construction Construction : . Emergency
: Operations Maintenance
Planning Management Management




Infrastructure Data Life Stages Future 2

Decision Makers

Publication Data

Construction Construction
Planning Management

Emergency

Operations Maintenance
Management




Publication Databases Are a GIS Best Practice

ArcGIS Conceptual
Reference Architecture

Architecting the

ArcGIS Platform:
Best Practices

) Patterns
PracticesC

INFRASTRUCTURE
Data and Storage
EXTERNAL SYSTEMS AND SERVICES

ASSOCIATED BEST PRACTICES



https://www.esri.com/~/media/Files/Pdfs/products/arcgis-platform/architecting-the-arcgis-platform
https://www.esri.com/~/media/Files/Pdfs/products/arcgis-platform/architecting-the-arcgis-platform

Publication Databases Are a GIS Best Practice

Architecting the ArcGIS Platform: Best Practices
Publication Strategy: Geospatial Content Delivery
March 2017

Publication is the act of delivering content [data, services, and applications) to appropriate consumers in an appropriate manner.
A geospatial content publication strategy is necessary for delivering content to consumers in a well performing, reliable, and
SECUrE Manner.

Introduction

An effective geaspatial eontent delivery strategy must address performanes, reliability, and security. By addressing these
thres areas, organizations can make certain that content will be available and delivered in a manner that is suitable for
eonsumers to use. Thid strategy should balanee user expectations for performance and availability against security and load on
" AN ESRI the infrastructure. The intent i to mitigate risk while mesting audience needs and expectations.
WHITE PAPER
Recommendations

One cornmon publication need invalves sharing internal infermation with people outside of the organization—lar example, &
ity sharing land swnership information with the public. & typical strategy weuld invelve ereating a publication geadatabase
(as & hosted servies) deployed to & cloud enviranment, which i separated from internal systems. This strategy addresses the
alements of performancs, refishility, and security.

MARCH 2017

Performance is addressed by separating information consumers fram operational or transactional systems. In the example of
the city sharing land awnership information, the public corsurnes information from ArcGIS Online, which reserves the city's
internal resources for transactional editing of the property boundaries. Separating consumers fram transactional editing
reduces resaurce contention, increasing the available resources lor editors. Leveraging a cloud-hosted, soltware-as-a-service
|Saa%) emdronment alse provides a scalable, more elastic venue for consurmers, so the available resources can graw in
response o demand [for example, to suppart 8 suddenly popular map). In the city's example, performance is appropristely
addressed for information curators and cansumers.,

Architecting the

ArcGIS Platform:
/~— Best Practices

Patterns
@ Practices

Reliability is an irmportant aspect of an information system. Reliability can be expressed 85 a service level agreement [SLA) ar
as an expectation of when the system will be available [for example, during work hours, or during 2 erisis). Organizations can
address reliability by following many of the other best practices, such as high availability, load balancing, workload separation,
and security. It can also be addressed by leveraging cloud capabilities. In the city's example, reliability is addressed for the
public, because AreGIS Online has & 99.9% SLA. There is a bess strict SUA for editors, which does not warrant high availability.
Organizations [in this case, the eity) should implernent appropriate infrastructure to

support thase leds strict SLA requiremenits for their editors.

Sefurity reans expasing the right eontent to the right censumers, while still Mr ]

protecting the enterprise. In the city's example, consumers are allowed o view the

published land ownership information, bul they have no sccess to update the | |

property boundaries. For reasons such as legality and cost, property boundaries

should only be edited by authorited experts and maintained in a secure system of é 6
record. The example appropriately sddresses geospatial content security on the i _—
consumer side, but internally, the land records department maintains lots of Arcl5 Erterprise ArcGIS Online
serditive information, so & separate internal publication envirenment is appropriate
far other departrmental access. In this case, the city might also consider a separate
internal publication enviranment for decision suppart, as shown in figure 1.

Figure

An effective geospatial content publication strategy will address performance, reliability, and security. The strategy should
strive to defiver content that meets the needs and expectations of consurmers, while protecting internal systems and data,

P ag e 1 8 Effective geospatial content delivery exposes appropriate information to the broader audience while minimizing the impact on
operations.

Copyright © hi17 Esri. AN rights nesareed.



https://www.esri.com/~/media/Files/Pdfs/products/arcgis-platform/architecting-the-arcgis-platform
https://www.esri.com/~/media/Files/Pdfs/products/arcgis-platform/architecting-the-arcgis-platform

Infrastructure Data Life Stages Future 2

Decision Makers

Publication Data

Construction Construction
Planning Management

Emergency

Operations Maintenance
Management




Citywide Intelligence Hub

NWVYE Analytics

[ ]
Conceptual Framework ﬁﬁ City Executives

[z (@]

Living Atlas

Open Data

L ®
@ ﬁ" Commissioners

e () °
“ﬂ Incident Commanders
L .

Applications “ Emergency
= | Operations
Citywide Intelligence Hub L T Center
» Dashboards Story Mapping °
NYCEM <2 °
g \ \ Joint
] Data-as-a-Service & /> )
} ~ Applications — Operations
NYPD .;? < APl =ulE| Center
X g ”' . == o _
Initiatives ﬁn Authorized
Enterprise GIS Decision
FDNY o:g g More... Makers
C AL 2 y
* Federal
NYCHA 3 4 - State
L4 * Transit
* Weather

DOT, DOB, DSNY, DOHMH, DOF... * NGOs ...


https://lahub.maps.arcgis.com/home/
https://lahub.maps.arcgis.com/home/
https://lahub.maps.arcgis.com/home/

Building Intelligence Toolkit

- ¥ INSPECTED: Mon Aug 28 2016
DAMAGED

t BUILDING INTELLIGENGE TOOLKIT / Q 3

Find address or place Q '

117 BROAD STREET )

BUILDING INFO

E—

BIS Menu | Property Profile FAQs | Glossary  Nov 23, 2016

Buildings CLICK HERE TO STGN UP FOR BUILDTNGS NeWs
NYC Department of Buildings
Property Profile Overview
117 BROAD STREET MANHATTAN 10004 BIN# 1000006
AMET Health Area T ?ﬂl Block

Community Board Condo
STREET. 2.22 Buildings on Lot 1 Vacant
RK PLAZA
P

View Zoning Documents View Certificates of Occupancy

Cross Street(s):
DOB Special Place Name:
DOB Building Remarks
Landmark Status: Special Status:
1t Law:
TA Restricted:

Grandfathered Sign:
City Owned:

Additional Designation(s):

DAMAGED

DOD

Special District: L - LOWER MAI

This property is located in an area that may be affected by the following:
Tidal Wetlands Map Check: No
Freshwater Wetlands Map Ch.
Coastal Erosion Hazard Area Map Chec}
Special Flood Hazard Area Che:

Department of Finance Building Classification:
Please Note: The Depertment of Finance's building classificst o shows a buikings fax status, which may not bethe seme as the legel use of the
strueturs. To detamming the legal Use of 8 structure, researen the records of the Dapartment of Buiings

e

Complaints
DYCCUPIED 0B 2 Permits In-Process / Iss:
lluminated Signs Annual Permits
Plumbing Inspections
Open Plumbing Jobs | Work Types
Facades
Marquee Annual Permits
= Boiler Records
TN (7 DEP Boiler Information
OR Select from List: Crane Information
ow Actions |



http://coolmaps.esri.com/NYC/BIT3/
http://coolmaps.esri.com/NYC/BIT3/

Operationalizing Information Systems

GIS Delivering Information Products to Decision Makers

* Manhattan Air Rights Viewer

e e

= ‘ ) @

AZoning Lot Merger is the joining of tw
or more adjacent zoning lots into one ne:
Zoning lot. Unused developi

shifted from one lot to another, as-of

only through a zoning lot merger.

Status: ACTIVE

Available Air Rights for:
515 7 AVENUE

1008130064
EDHILL CAPITAL, LLC
M1-6/GC

Uoused development
ights

erged soning bti

Toang ot A }, >~

A Transfer of Development Rights
(TDR) allows for the transfer of unused
development rights from one zoning lot to

another in limited ¢ nces, usually to
promote the prese of historic buildin

Device NumberfP438 /@H
Capacity: 1000 i
Status: ACTIVE i
Device Number: 192215 ]
Capacity: 1500 .
Status: ACTIVE

Device Number:11P41303 -




Citywide Intelligence Hub

Decision Makers

Mayor’s Office
Commissioners
Incident Commanders
Emergency/Joint
Operations Centers

Citywide Analytics

HUB
Platform

Mayor's Office of Operations

Information
Technology &
Telecommunications

Business Operations

7
& CITYOF ‘%,

Emergency o - Housing Preservation
Management Buildings & Development

NYC Parks

Department of Finance

Environmental
Protection
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Ground Level Imagery: CycloMedia

360°parallax-free and geometrically correct panoramic images taken at scale with superior
position accuracy

16,50 M |

Positioning Quality Image Quality Metric Quality Meta Data
» Excellent geo-reference * Natural, clear and bright * Geometrically accurate * X, Y, Z + orientation in
@ (10cm on average) colors per pixel required coordinate
= . . systems
= » Ground control points * 100 Mpx at 62dB » Relative Measurement
¢ through (optional N Accuracy — 2cm * Includes ImagelD
v d (,P ) + Excellent definition as a y g
o CycloPositioner 1.5T ; , _ _
= result of high resolution + Full spherical 360° view - + Allows users to evaluate
c » Allows for optimal 180° vertically data and determine 3D
> position accuracy . coordinates
* No visible seams or
image gaps

* Enables users to take
precise measurements



CycloMedia - GeoCycloramas

globespotter
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Imagery Updating As-Buillts
- GIS Overlays X,Y & Z
Mobile LiDAR Capture & Utilization

Integration of existing data/historical images — “Content
Collaboration”

Feature/Asset Extraction

- Catastrophic event imagery delivery

......

SN WA Yo AN




GIS and Augmented Reality in Pipeline Field activities

Salvatore Amaduzzi
November 2nd 2016

v . : .,.wnn»mﬂ




Field Service Management application flow

ki Master data

@—‘ Planned and

Work (GAR — GAE)
Orders

Geographic
Information
System




Augmented Reality Module

— =

Use of Augmented Reality in support of the operational processes performed on field by

maintenance teams

App integrated with Mobile WFM and enterprise GIS services

Combined use of GPS, compass and accelerometer to overlay virtual
objects onto the real world

Representation and consultation of information on the assets
(aftributes, location, technical sheets, installation diagrams, etc.)

Dynamic and parametric regulation of the displayable contents

- Tracking and orientation for reaching the plants located in arduous

areas

Support to pipeline contol (check on the presence of interferences in
the pipeline)



https://www.youtube.com/watch?v=ReEfWOJLbg8
https://www.youtube.com/watch?v=ReEfWOJLbg8

Augmented Reality for Field Service Management

Cross Platform support

Muiti Device Integration E

£

Esri services compliant

Overt



https://www.youtube.com/watch?v=62I04L16QS0
https://www.youtube.com/watch?v=62I04L16QS0

Augmented Reality for Field Service Management

——
Interactive real
time execution of
the user’s inputs

Combination of
reality and virtual
reality

Automatic

ndentmcanon of Localization of

underground
networks

Alignment of real
and virtual objects

Guided interactive
maintenance
procedures

Isolated plants
reachability (3D

orientatlon)

Overnt



https://www.youtube.com/watch?v=aYUXvlG21hg&feature=youtu.be
https://www.youtube.com/watch?v=aYUXvlG21hg&feature=youtu.be

Augmented Reality on smartglasses
il

"N\~ The technological

[ Maviacine F= \) /\ evolution for
b &im/ ( /\\ Augmented Reality

Immersive
navigation

Salvatore Amaduzzi, OverlT
salvatore.amaduzzi@overit.it



The user can visualize all informative layers
about underground networks and technical objects mapped
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For each technical object identitied,

quick access to its datasheet with the related master data
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E‘Virtual, Augmented and Mixed Realities

* Virtual (VR)
 Mixed (MR)
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E‘HoIoLens




E‘Municipal/Utilities Technology

* HoloLens - unique opportunity

* Leverage existing investments
* Bring disparate data elements together
* Benefit from bi-directional integration with ESRI GIS



E‘S - Collaboration

 Combination of visualization plus live video feed

/’/’/’;”N { T ”” "
s




EES — As-Built Capture

 Hands-free capture of as-built vs. as-documented
* ESRI GIS update via bi-directional integration




E‘Solution Summary

 |Infrastructure visualization
— With data labels and visual aids

* Knowledge management integration

* Bird’s eye view

e 2-way video communication

* Field-office collaboration

 Hand-free as-built capture and GIS updates



Meemim vGIS - The Future is Visual

BILL AND HLL SNVITH
123 MAUN ST, DAY AVE
TOMS RIVER, NJ

= For more information:
B8 Email: info@meemim.com
L Twitter: https://twitter.com/Meemim Inc
LinkedIn: https://www.linkedin.com/company/meemim

Web: www.Meemim.com



mailto:info@meemim.com
https://urldefense.proofpoint.com/v2/url?u=https-3A__twitter.com_Meemim-5FInc&d=DwMFAg&c=n6-cguzQvX_tUIrZOS_4Og&r=ZjTuv7LfRtWWOKKZUHOsXa66pcpSXWQfUcnzQ-tdnz8&m=ru3o3f93hQQKx8zdOnbCRJLLW8cN6hl7DKwaXUf52Ac&s=DafmoUfw1X7GKshCwdYoSc6T0GXcntV0XusJUiBLzEk&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.linkedin.com_company_meemim&d=DwMFAg&c=n6-cguzQvX_tUIrZOS_4Og&r=ZjTuv7LfRtWWOKKZUHOsXa66pcpSXWQfUcnzQ-tdnz8&m=ru3o3f93hQQKx8zdOnbCRJLLW8cN6hl7DKwaXUf52Ac&s=xWJ9i36xGJr46Ru1VUI9RVDpNO1tT84VoadFmk1z6Hk&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.meemim.com_&d=DwMFAg&c=n6-cguzQvX_tUIrZOS_4Og&r=ZjTuv7LfRtWWOKKZUHOsXa66pcpSXWQfUcnzQ-tdnz8&m=ru3o3f93hQQKx8zdOnbCRJLLW8cN6hl7DKwaXUf52Ac&s=oCEtpUt-h16gxY3rXygzd3mKbn8q6yUtATRjjDKuX3s&e=

/ [ Portal for ArcGIS - Utilit, X &

(& ‘ @ 3dsolutions.esri.com/portal/home/webscene/viewer.html?webscene=f4327f00398443c5b90434103a1cd593

Home ¥  Utility Networks @

X

Layers Legend

Gravity Mains Slope

Manhole elevation

Segment slope

Gravity Mains X 15 =

7‘?1’3“3 Leader Lines
1.26854907
52791 77453 05 @ s [] water Network o
TE25 o 704 62 :
N — O o e [J] Hydrant vertical
[] Hydrant 3D model o
= — ] Hydrants connection
— X [] System valves Fo=y wts
I, =%
—=- 24 ] curb stop -
— s
- = [J water service connection ﬁ, ]
E ~ [] Lateral 2000 _=_1 L-*’Z:-'\;
< D Lateral 4000 ka_‘q §
—~—
= . e
= D Mains «| 9 _ 5

Q’
y
7,

F
'



http://www.arcgis.com/home/webscene/viewer.html?webscene=45c3c741c3744c16aa61a4918b64f530
http://www.arcgis.com/home/webscene/viewer.html?webscene=45c3c741c3744c16aa61a4918b64f530

C | ® www.arcgis.com/home/item.htmi?id=378cf0eB8b7d442db84a709e63d70659a | 8

A CityEngine Webscene showing subsurface utilities in 3D.

7

by CityEngine
/ @D 3D Utility Network x \\
Last Modified: April 12, 2§/ ® Uyt \__

‘ :
C | ® www.arcgis.com/home/item.htmI?id=7da792266ced428288e13130ee2ee3d2 w8

CityEngine Web Scen

3D Utility Network

QOverview

Description

. CityEngine Webscene showing subsurface utilities

essmnEhNaEs. - 3D Underground Utility Network

by CityEngine
Last Modified: March 30, 2017

\ccess and Use Constraints

_, , Details
360 VR Experience
lo special restrictions or limitations on using the ite Oratings, 14
downloads
DeSCl’iptiOﬂ Created: March 1, 2017
“omments () 3 | Size: 34 MB

An ArcGIS 360 VR Experience of a 3D Utility data set. Show water, gas, nlw
electrical, and telecom networks. Earth's surface and streets can be il [l

Sign in to add a comment. remove to be able to look under ground. Streets, Buildings, Vegetation

procedurally generated with CityEngine.



http://www.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=378cf0e8b7d442db84a709e63d70659a
http://www.arcgis.com/apps/CEWebViewer/viewer.html?3dWebScene=378cf0e8b7d442db84a709e63d70659a

Integrating New York City
Information Systems

Improving situational awareness for everyone

Thank yo
Enjoy the Workshop!

Dave LaShell
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