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Webinar Series 1. Jul 19: BIM Processing

2. Jul 26: Information Integration

3. Aug 2. Enabling Integrated SMS

4. Aug 9. Holistic Business Intelligence

5. TBD: Leveraging Video Analytics

Planning-Design-Construction

6. TBD: Predictive Modeling
AirportDigitalTwin.org



Webinar Outline |4 Aug ?: Holistic Business Intelligence

> QObjective / Background / Infroductions

> Review Top 15 Airport Use Cases for
Alrport Digital Twin Business Intelligence (Bl)

> Review Bl Analytics Options,
Examples, and Recommendations

>  Microsoft PowerBl

= Salesforce Tableau

Planning-Design-Construction 4 . ES ri Ar CG | S
e Dashboards
> Insights
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Objective

Integrating Information / Data
to Enable Business Intelligence (Bl) Analytics

via AiRPport Owner’s Digital Twin (ARP-DT)



AirportDigitalTwin.org

Team of Integrated Solution Provid ~ ,1'ng Airport Owner Digital Twins
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= Project Controls Das

Program Sub Categery

Projects By Status

Agresments

Project Start Date

Project Status

+ Prageam Suls Sub Category * Fical Year

ooe Projects By Programs

Addendums

H)

November 2021
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Projects By Vendors

Amendments

£ Layers

@ Au O Fittered
4[4 Calgary Intemational Airport
4[4 Projects
4 APO - Airport OPS Project
[+ CIP - Tenant Project
[ @ FAC - Fadiities Project
[# @ GLC - Capital Project
[# @ GWO - Groundside Maintenance Pr
[+ 10C Project
[4 @ MWO - Airside Maintenance Projec
» [ Work Orders
4[&4 Baselayer
4[& Yvccap
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Introductio

Welcome  AboutUs Q&A  Solution

Our Subject Matter Experts (SME)s

Webinars

David Tamir

Brings 4 decades of systems engineering and
business process improvement experience from
the Space Shuttle Program and over 30 airports;

including airport owner's perspective at

Orlando. Founded and led the AAAE Airport

Digital Twin Working Group in development of
the Digital Twin Roadmap for Airport Owners
Leads this AirportDigitalTwin.org Teamin
helping airport owners succeed

Dr. Prasad Chittaluru

Brings 4 decades of experience in infrastructure
data management. Awarded a prestigious
National Academy of Science Small Business

Innovation Research (SBIR)
develop Simplify i3. Specializes in infrastructure

owner business process improvement through

digital twin technol Has served airports

ingat Orlan

includi

Ed Maghboul

Brings 4 decades of spatial information
technology experience including airports at Los
Angeles, Boston, San Francisco, Charlotte, and

others. Leads x-Spatial and its development of
the Airport Enterprise Geospatial Information
System (AEGIS), achieving industry leading
interoperability between Autodesk and Esri for
airport enterprise ma

www.AirportDigitalTwin.org

Dr. Behzad Mohammadi

Brings 4 decades of spatial information
technology experience including airports at Los
Angeles, Boston, San Francisco, Charlotte, and
others. Chief architect and developer of the x-

Spatial Airpol
Information System (AEGIS), achieving industry

nterprise Geospatial

leading interoperability between Autodesk and
Esri for airport enterprise management

Jorge Quiroz

Brings over 2 decades of experience in helpin

g
multiple domestic and international airports
adopt BIM as a tool for design and construction,
so the data captured during these phases can be
leveraged to feed airport enterprise asset
management system, including Digital Twin.
Jorge served as the BIM Director on the airport
owner’s side for

Don Murray

Brings 4 decades of data processing automation
experience. Co-founder of Safe Software, the
inventors of the data Feature Manipulation
Engine (FME]
integration middleware used in the AEC,

- anindustry leader for data

airports, and other industries.

AirportDigital Twin.org Proprietary Information

Hans Dorries

Brings over 2 decades of experience converging
on airport business process modeling and
simulation, which are keys to achieving
predictive analytics via digital twins. Leads
Simatron Solutions, leveraging state of the art
modeling and simulation tools and methods

Suresh Sanka

Brings over 2 decades of progressive experience

in digital twin technology development including

applications for airports at Orlando, Harlingen,
Buckeye, and Boca Raton. Leads the Simplify i3

produ Brings hands-on

t developmel
experience inweb, mobile, cloud, and
standalone applications leveraging .NET, Java,
low code platforms, and databases such as SQL
Server, Oracle, and PostgreSQL.

Dr. Ali Diba

s 3 decades of experience implementing
's technologies with many awards and
recognitions. His expertise are especially

airport digital twins by leveraging Esri's

Business Intelligence (BI) analytics solutions for
correlating various disparate information over
the spatial common denominator. He is x-

Spatial's Esri techn

(EPIC

Johlwhite

s 3 decades of experience in effective

Brin
infrastructure project and full lifecycle data

management. Has proven airport owner
experience from Brussels,

s well as airport
consulting experience leveraging x-Spatial's
solutions at Los Angeles, Boston, and Charlotte
Has developed best practices for sustaining
airport terminal LIDAR sc

Your Work, Simplified.®

FME:

by Safe Seftwore:

Planning-Design-Construction

SPATIAL

CONSULTING
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> Ali Diba, Ph.D., P.E.
- Business Intelligence (Bl) Subject Matter Expert (SME)

> Microsoft Parther — PowerBIl Developer

- Salesforce Partner — Tableau

- Esri Partner — over 25 years
with many awards and recognitions

- Alrport Experience from LAX, CLT, BOS...

o THE
" SCIENCE
esrl |«
WHERE™

A\\N

massport
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Webinar Ouvutline

Planning-Design-Construction

AirporiDigitalTwin.org

Aug 9. Holistic Business Intelligence

Objective / Background / Introductions

Review Top 15 Airport Use Cases for

Alrport Digital Twin Business Intelligence (Bl)

Review Bl Analytfics Options,
Examples, and Recommendations

>  Microsoft PowerBl

= Salesforce Tableau

> Esri ArcGlIS
> Dashboards
> Insights

> Web Applications



-

What's an AiRPort Digital Twin (ARP-DT)

Digital representation of airport campus
> integrating data from disparate systems / sources
> to enablesafe, secure, and efficient airport functions

- with past, present, and predicted views

AirportDigital Twin.org Proprietary Information



Holistic ARP-DT Stakeholders 5
Airport Owner-Side

Planning & Environmental
Engineering & Construction
Operations & Security
Facilities Maintenance

IT Systems & Infrastructure

Leasing & Concessions (Revenues)

Finance & Procurement

¥y ¥y 1H ¥ ¥+ ¥ ¥+ ¥+

Legal & Administration

Planning-Design-Construction

AirportDigital Twin.org Proprietary Information



Enterprise Bl Analytics B

- Airport Digital Twin Rolls Up to Provide Business Inteligence (Bl)

- Alrport Enterprise Bl Requires various Analyfics Correlation
via Spatial Common Denominator

- Strong Spatial Analytics Tools Needed

e —

5]

A
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ARP-DT Open System Architecture

Datasets

DT User Interfaces Enterprise Bl Middleware Application Programming Interfaces (APIl)s Systems / Applications Enterprise Data Stores & Reports

Business
Intelligence
Warehouse

Airport
A Operations

: Database (‘ e /
ata

vVvy ; (AODB)

A 4

Analytics P A
Platform | Manager i
7} »[  Airport ERP
i —> Database
- ~

Airport
Documentation
Database

— }...\

Airport
Geospatial
Database

23D Drmee

p—>]

Future via APIs
A

Source: AAAE Digital Twin Working Group




DT Top Use Cases

Landside Arrivals
Shuttle Bus Frequency
Security Checkpoints
Digital Content

APM Frequency——

Concessions

Connecting Flights/PAX Loads

Yy ¥ ¥ ¥ ¥ ¥ ¥
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ll Needed @ Airports

[ R ™

¥ ¥

ﬁE

Terminal Energy Management

Terminal Resources

Terminal Cleaning
PAX Health
Safety Management System (SMS)

Security/Emergency
Sifuational Awareness

Predictive Maintenance

Work Scheduling (e.g., O&M, CIP)



Sample Questions for Airport Bl Group fl"’

> Where are levels of service impacted across the terminal in terms of
congestion, queue lengths, wait times, elevator/escalator outage etc.?

> What does passenger journey look like in one contfinuous view from
terminal enfrance to exit (e.g., fiming, shopping, dining, restroom, etc.)¢

> Which concessions are most desired by passengers based on
transactions, location, and flow levelse

e —

> Which airport-concessions and corresponding locations are producing
more or less revenue than expected and why<¢

> How gate changes, aircraft sizes per gate, irregular ops, etc influence
concessions performancee

AirportDigital Twin.org Proprietary Information



Sample Questions for Airport Bl Group (cont) kb

> When should HVAC and lighting be minimized at which parts of the
facility based on scheduled activitye

> Which airport assets and corresponding locafions are cosfing more or
less than expected and why¢

> Which assets should be budgeted and when for renewal and
replacement due to "traffic” levels
(i.e., due to flux of aircraft, vehicles, passengers, baggage)?

> What are the risk exposures and levelse Where is safety mifigation
needed due to frequency and type of issuese

AirportDigital Twin.org Proprietary Information



Webinar Ouvutline

Planning-Design-Construction

AirporiDigitalTwin.org

Aug 9. Holistic Business Intelligence

Objective / Background / Introductions

Review Top 15 Airport Use Cases for
Alrport Digital Twin Business Intelligence (Bl)

Review Bl Analytfics Options,
Examples, and Recommendations

Microsoft PowerBl
Salesforce Tableau

Esri ArcGIS

> Dashboards
> Insights
> Web Applications




XSPATIAL

Spatial Bl Analytics @ < =i Wi {:b
Leading Software Options

+++
+ableau
Power Bl

> PowerBl with Embedded Esri Maps

> Tableau with Embedded Esri Maps

- Esri ArcGlS:

- Dashboards
> Insights

> Web Applications



PowerBl Example

atial Vo ve

&:L; WATER PRODUCTION AND VOLUME BY MONTH
@ Production @Volume In (KGALS)
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43M  4.4M

47.61M

72.10M

Volume (

GALS)

2023

Unit

KGALS

Month
B select all
W an
MW reb

Production and Volume In (KGALS)

Year Production Volume

= 2021
January
February
March
April
May
June
July
August
September

Octoher
Total

23,010,044.58
1,227,668.08
1,224,836.44
1,385,484.45
1,825,696.70
2,076,445.90
2,311,159.94
2,576,396.49
2,575,790.41
2,196,075.73

2.184.165.86
47,613,382.10

27,275,550.63
1,227,668.08
1,224,836.44
1,285,484.45
1,825,696.70
2,076,445.90
2,311,159.94
2,576,396.49
2,575,790.41
2,196,075.73

3.856.122.60
72,100,921.80

Category
B Select all

Unit In (KGALS)

M (Blank)
B GROUNDWATER - ALLUVIUM
B GROUNDWATER - SAUGUS

159

27,518.15
Production

FacilityType

B select all

B EBooster Station
B Disinfection

B Pressure Control

M SURFACE WATER + SAUGLUS ...

27,518.15 .
Volume Division
B Select all
B (Blank)

160 - DOM
W Castaic
124,696.83 B port

Production B Newhal
124,696.83 B Pinetree

Facility

B select all

B 5o

B 160 - DOM
W 160 - VGC

Data Type
W sclect all
B rroduction
M Volume

WPDCP 1.2.11
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PowerBl Example

Cc 8 app.powerbi.com/groups/8a6122bd-68af-4c0c-9f3f-62fb581845¢7/reports/bd311cTc-163b
Agency Deliveries -~

[ File ~ 11— Export ~ & Share WO ChatinTeams § Getinsights (g Subscribe to report 2 Edit

Agency Deliveries

AmountAF

Amount AF by City and Agency

AmountAF by WaterType

G == l l

Untreated Water Treated/Untreated Treated Water
WaterType

AmountAF

2" Microsoft Bing © 2023 Microsoft Corporation  Terms

Agency WaterType EndDate AmountAF Month Year

-

Agency1 Treated Water 7/31/1984 1,442.10
Agency1 Treated Water 8/31/1984 1,349.50
Agency1 Treated Water 9/30/1984 1,298.00
Agency1 Treated Water 10/31/1984 1,210.60
Agency1 Treated Water 11/30/1984 897.40

January 1947
February 1948
March 1949

Treated Water Treated/Untreated Untreated Water

Total 26,631,025.80

AirportDigital Twin.org Proprietary Information



XSPATIAL

Truck Date Completed —
BUIky ltems Dashboa rd City and County of Honolulu GIS [ ™Y e £ Somp =

Al Trucks 6/21/2023 - 6/21/2023 =
In-route - Active Today Daily Items Removed by Truck and Status Code

55

Appointments

218

460 total items

On average, appointments still in route today were requested 13.1 days ago

Today Tomorrow Backlog

In-route Tickets by Truck and Appointment Type

50
45
40
35
160 E 30
3
150 8
5
2
140
20
130
15
120
110 10
100 5
%0
€ 0
S 80 o ?{th ch‘_,P b ® N &\‘a
E
£ Truck
70
=+ @ ttem Not Out @ OnPrivate Property (@ Request
60 Completed
Tmi -
q 8 ool 7
* Earthstar Geographics Powered by Esri tsme i i tat
40 Daily tem Removal Timeline Completed Today
.
i -? * Appointments
@ rcosa
20
®s
10
10 2 ® roon
£
& ® %
-
L E 5 o
% 91 PCS0A  WLOTB % PC95A
O kaw
Truck
il n = DEd=RnRi alln In A0NNENE . illeg o i
: s8N - - - total items
L (e 09:00 09:05 09:10 09:15 09:20 09:25 09:30 09:35 09:40 09:45 09:50 I
Active Items Active Appointments List Item Removal Timeline ppoi Completed Completed Table On average, today's appointments were requested 16.3 days ago
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> Status Category: All Categanies Ticket Type: Al Typs

'-@ USA Sewer San Bernadino Municipal Water District

er Tickets Total Active USA Sewer Tickets

Active

132

USA Sewer Tickets

Fontana

Today:
=

Yesterday: 14

AirportDigital Twin.org Proprietary Information



Status Category: A s Ticket Type: Date Modified:

an g

Crestline
Twin Peaks

Rimforest

Active USA Water Tickets

Active

/2

USA Water Tickets

Highland

J o1
P e s L = T L Mentone

a0 m

Redlands

USA Water

m (bl

Resolved Ticket Count

202
174 || Year
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@ Valve Turning & Hydrant Maintenance Operations Dashboard city of Anaheim
Active VT & HM Work Orders Valve Turning & Hydrant Maintenance Map Legend

K o | E e 22 Active Valve Turning and Hydrant Maintenance

Dan Villasenor

Showing:

%1,669

of 1,669

Sergio Gonzalez

@ ¢ 0 0 © o © o o

Other

>
R

6 Boo

006
S

Complete Valve Turning and Hydrant

Maintenance

tive Valve Turning & Hydrant Maintenanace

-9

o0® 00000

@

Sergio Gonzalez

Completed Valve Turning and Hydrant Maintenance Timeline Completed VT & HM Work Orders

Today:

518

Active VT&HM Work Orders

Completed VT & HM Work Orders

Feb Mar Apr A

il munlle Sn nl Bl :Tl:‘,_-,,!irl. -II !_l!“ B e ,!!I- il .l__l- f-!-. Yeste rd ay: 50

Timeline More ) Week 174
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Rooms at CLT Operations Das...

X-Spatial ,"115:‘;"“

Total Room Area:

230,554.4 ft?

Map Legend

FloorPlan

Rooms
<Null>

Tenant:

Lease Exparation Timeline

Total Rooms

2021

Leases to Expire

This Quarter:

2
Next Quarter: 53

1/4 Year

Area by Tenant and Room Description

Square Feet

arscis e e
Tenant
L uposte, minute 55‘5




Esri Insights = B

et | D il [

Insights Insights Insights

in ArcGIS Online in ArcGlS Enterprise desktop

Displaying data on a map can give you insight into the patterns, distributions, and relationships
inherent in your data. However, many patterns and relationships aren't cbvious by locking at a map.
Often, there's too much data to sift through and present coherently as raw data. The way you
display the data on the map can change the patterns you see. Analysis allows you to quantity
patterns and relationships in the data and display the results as maps, tables, and charts. Analysis
also empowers you to answer questions and make important decisions using more than a visual

analysis.

AirportDigital Twin.org Proprietary Information



Esri Insights Example

Insights - A B SFAccderns ®

* COMMICY TO DATA .pe e “‘no 3 :.

e
.a
-

i

|
.
|
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Esri Insights Example

@' S [l a Rochester Burglaries Help » . Mallory ~

+ ADD DATA . B sYNCMARS (@ )of =

OTHEAND BARAG 3 T FRON
WifE .00 !
?ﬁ:’;.;,:‘-; DEOR REAR WINDOW:
' REAR
INGLL

GAR2 :

elo] ‘
Wing = -
DOOR: FRONT
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ri Insights Example

£ WST - Communities Analytics

Agency

@
>
<
@
o

<

%
%
/)("

Count of Communities

AirportDigital Twin.org Proprietary Information

Magici\
Wildern

Wasteful Efficient

Super-Efficient

Excessive

Inefficient

Count of Communities

Billing Date

B 06/01/2022

Communities

I IN<IN<B<BE<BN<BN<BN<MN<

<IN << <

n Beauty C

can Beauty N

isan
ia Santa Clarita Senior Living
orena
Avignon
Bella Ventana
Bouquet Cany
Brighton

Brighton Vil

California Summit

n Collectio




Esri Insights Example

2 Hosted FS - Example

Search all datasets

D B Communities
D 53 DonutChart 1
D 55 DonutChart 1 S A ) 4 ; 3 Ll . ¢ ; IO a8 o B Communities

L v P
& V31V erde ks
v SR '.'w

Qs

Wilderness Select All

Acacia ll

(< <]

Aliento HOA

<]

American Be

American Be

(<<

Aria

<]

Agency

Arroyo West

<]

Artisan

o Atria Santa (
Efficient

et

ig

Agency B

(< <]

Excessive

Inefficient

<]

AS

California St

%
%
2

Canyon Coll

I <

Cannt af Cammunitiac Crint nf Cn

©)
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Insights capabilities and deployment options
Spatial Y Lave

Meost of the capabilities in Insights, such as creating maps, charts, and tables, performing spatia
and nonspatial analysis, enabling location, creating relationships, and calculating fields, are

available in all Insights deployments. The following capabilities and features are not available in all

deployments:

Feature
Create database connections

Create OneDrive connaections

Esri Insights

Mot supported

Mot supported

Mot supported

AirportDigital Twin.org Proprietary Information



Sample questions

-

are the largest camps of internally displaced people”

are asthma hospitalizations most concentrated in the city?

— -y — -~ P -~ LR Yy T L P R 1 3
mong adolescents show a normal distribution

OoW sNoUla graduat=a symools or Chorop eth map features be

o aistriouted on the map:
How is it P

distributed?

-1 S I T [t Sy — - = - = a-\.F'
crnme rate In a certain JdIsrct compare o the mean:

AirportDigital Twin.org Proprietary Information

Insights

Ask
Questions

How is it
distributed?




Spatial L ave

What is the relationship between the zales o

aw Scatter Plot
year:

How do ::-ﬂemt rates differ betweean urban and rura

Esri
How does the number of migrants to each View Chord I n si hllls
number of migrants from each state? )i g

1AL

What is the rate of migration between countries?

Ask
Questions

What are the expected future levels of carbon emissions based on

How is it
related?

vehicle usage, renewable energy uptake, and economic
<)

AirportDigital Twin.org Proprietary Information



Esri Insights

Questions

oes the number of traffic accidents increase or decre

-
—
’
| What's
the percentage of loszes or gains for each commodity? T nearbY?

g the number of sales for each month and year” View Data Clock

| How has it
changed?

What are the pradicted air guality values for the nexttwo y

AirportDigital Twin.org Proprietary Information



Esri Web Applications

(via Experience Builder)

AWA

O ANGELES WORLD ARPORT

LAWA SIGP

Ocean Park
aldwin
Hills

Hyde Park

G)‘Zcom to

4024-029-011

OBJECTID 125267

AlN 4024029011
APN 4024-029-011
CNEL CNEL_&0
X_BPP 4024029011
X DU 1.000000
X_TITLE24 0.000000
X_EASEMENT 0.000000

Lawndale X_SA _DIRECTN 5

Manhattan
Beach

Hermosa
Beach

Gardena

City of El Segunde Colntv of Los Angeles, California S

X_SA_STREET
X_SA_UNIT
X_SA_CITY
X_SA_STATE
X_SA_ZIP

X_ZONE_CODE

GREVILLEA AVE

INGLEWOOD

CA

echnologies, Inc, METI/NASA, USGS, B

=

North Long £

Beach

Pl

of Land Management, EPA, NPS, USDA

¥
any 3

Bueir




. XSPATIAL
Bl Tool Recommendations = Ifb

>  PowerBl / Tableavu — Use it when tabular data exploration is center focus
and spatial is secondary

> ArcGIS Dashboards — Share “light” spatially enabled analyfics
with external users

> ArcGilIS Insights — Conduct discovery using spatially enabled Bl data
- ideal for analysts (via deskiop)
> share resultswith.others (via ArcGlIS Enterprise or Online)

> ArcGIS Web Applications — Custom application with ability to create
complex functionalities (using custom widgets)

» ideal for all or specific users using web interface

AirportDigital Twin.org Proprietary Information



Takeaways Q&A

»  Business use-case driven

- Most airport use cases need
Bl analytics correlated over GIS spatial maps

> Need Updated floor plans and campus basemap $
(including sensor data locations)

e —

> Need Data warehouse and middleware for
processing and integrating data from multiple sources

> ARP-DT stewardship naturally fits in the Airport’s Bl Group

AirportDigital Twin.org Proprietary Information



AirportDigitalTwin.org

U 4
um August 22-24 in Atlanta

AAAE Operations & Tech z
oy

ot
 Key Techn: s Enabling ‘é@a% '

Achieve N of Airport M
Digital Twins ﬁ“»

Panelists include: AMS + ATL + CLT + MIA
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Webinar Series 1. Jul 19: BIM Processing

2. Jul 26: Information Integration
3. Aug 2. Enabling Integrated SMS

4. Aug 9: Holistic Business Intelligence

5. TBD: Leveraging Video Analytics
Planning-Design-Construction

6. TBD: Predictive Modeling ...

AirporiDigitalTwin.org



Welcome ~ AboutUs QSA  Solution  Webinars B R

Simplify

Digital Twin Transformation Plafform @$

Thank You

—
AIRPORT DIGITAL TWIN ENABLING CAPABILITIES
[ ) o (] [ ) . o5 Modular Building Blocks
irporivigiiailiwin.org P
b
integrated
Infrostructure.
i Oighal T
vl S
Building Blocks

Welcome About Us Q&A Solution Webinars - B =

INTEGRATED SOLUTION PLATFORM

Supporting Airport's Full Lifecycle

Simplify

Simplify i3 AEGIS BIM
Airport Digital Twin Transformation Platform Airport Enterprise Geospatial Information Building Information Modeling Standardization
by EPIC Engineering & Consulting Group System by x-Spatial Harvesting and Integration by PDBM/x-Spatial

User-Friendly Features ®$

leons & Colors
Tool Tips.
Procedure Checkits

User-Friendly

b v v

AirportDigital Twin.org Proprietary Information
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