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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

6. TBD:  Predictive Modeling
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2. Jul 26:  Information Integration

 Objective & Introductions

 Disparate Information Correlation                

via Spatial Common Denominator

 Multi-Dimensional Information Association

 BIM-CAD-GIS-LiDAR with Draped Imagery

 IoT Devices-Sensors-Alarms…

 Documents-Files-Photos-Videos…

 Process Workflows-Communications-Tasks…

 Business Intelligence (BI) Rollup

Webinar Outline
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Objective

Sustainable

Information Integration 

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

BIM

Simplify i3

AEGIS
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Team of Integrated Solution Providers Enabling Airport Owner Digital Twins



Lead Team Members
 Airport Business Process Improvement

David Tamir TAMIRONICS

 Simplify i3 Platform

Dr. Prasad Chittaluru EPIC

 AEGIS Platform  

Ed Maghboul X-SPATIAL

 Airport BIM Standards & Compliance

Jorge Quiroz PDBM

 Airport Data Conversion Automation

Don Murray SAFE SOFTWARE

 Airport Modeling & Simulation

Hans Dorries SIMATRON
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Qualifications
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www.AirportDigitalTwin.org



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

Digital representation of airport campus 

 integrating data from disparate systems / sources 

 to enable safe, secure, and efficient airport functions 

 with past, present, and predicted views
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Airport Digital Twin Information Integration
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Integrating Data from Existing Systems

Data 
Warehouse

PSAP

EDMS

DCMS

PIMS

CAD-GIS-BIM

BI Analytics

AODB

LMS

ERP

CMMS
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Primary Platform Components
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 Simplify i3 (integrated infrastructure intelligence)

 Airport Enterprise Geospatial Information System (AEGIS)

 Building Information Modeling (BIM)



Leveraging Best of Breed Technologies
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Examples Requiring Correlation

via ARP-DT

 PAX Movements Analytics

 Building Sensors Analytics

 CCTV Imagery Analytics
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Data Fusion
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Leveraging Common Denominator               
to Integrate Information for BI

A + B + C + D + …

X + Y + Z
(SPATIAL)

DATA 
FUSION



Examples of ARP-DT Data Fusion Needs

 ALP & Floor Plans

 3D LiDAR with Draped Imagery 

Outdoors & Indoors

 Airspace / AOA Traffic & NOTAMS

 Aircraft Gate Turn-Around Status

 On-Airport Roadways / Curbs 

 Parking Garages / Lots Status

 People Movers Status

 Elevators / Escalators Status

 Ticket Counters Status

 Security Checkpoints Status 

 PAX Congestion / Queues

 Bathrooms Status

 Alarms / Sensors / CCTV

 Incidents / Complaints

 Inspections / Issues / Weather

 Projects, Work Orders, Outages…

AirportDigitalTwin.org Proprietary Information



ARP-DT Open System Architecture

Source:  AAAE Digital Twin Working Group



Airport ARP-DT Components

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction

BI

 AODB – Airport Operations Database 

 BAS – Building Automation System

 BI – Business Intelligence

 BIM – Building Information Modeling

 CAD – Computer Aided Design

 CMMS – Computerized Maintenance Mgm’t Sys’

 DBMS – Database Mgm’t Systems

 EDMS – Electronic Doc’s Mgm’t System

 GIS – Geospatial Information System

 IoT – Internet of Things

 LiDAR – Light Detection and Ranging

 LMS – Lease Management System

 PIMS – Project Info’ Mgm’t System
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Technology 

Stack

…
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Spatial DBMS Interoperability

AEGIS 
DBMS

ArcGIS Pro

AutoCAD Map

Seamless Export of Geodatabase
Supporting 3rd Party Products & Apps

• ArcGIS Portal / Online
• ArcGIS Dashboards

• Maximo / Infor / Cityworks
• Simplify i3

• etc…

Web & Mobile          
User Interfaces

Revit / Tekla

Auto-Export of 
Standardized
CAD-GIS Files
(e.g., NCS, ANSI)

x-Spatial Apps

“Glue” between
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Spatial Data Architecture
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Oracle

Repository

“Utilities”

“Water”

“Line”

“MAIN”

Example

Tables

Attributes

Domains

Lists

Ranges

Relationships

Entity Sets

Entity Classes

Entity Types

Entities

SDS/FIE

Feature 

Dataset

Feature Class

Subtype

ESRIGeodatabase

ESRI Support Autodesk Support
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SDSFIE:
Set=Utility
Class=Storm System
Type=Line
Entity=As-built Main
Massport CAD Layer=ASB-SDR-
LINE-L

FAA A/C 5300-18b:
Group Name=Utilities
Class Name=Utility Line 
FAA CAD Layer=  V-STRM-
MAIN- 

ESRI Geodatabase:
Dataset=Utilities-Storm System
Class=Line 
Sub-Type=As-built Main 

FAA Standard

Interoperable Data Structure
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Utilities Data via Autodesk
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Same Data via Esri
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Same Data via AEGIS Web UI
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Room Data via AutoCAD

AirportDigitalTwin.org Proprietary Information



Same Data via ArcMap

AirportDigitalTwin.org Proprietary Information



Same Data via ArcGIS On-Line
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Same Data via AEGIS Web UI
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Read only

CMMS Mobile Misc. apps.

Map Service Creator

Geospatial

 Data 

Convertor 

AEC Project data

Surveyed data

including

High Definition 

Scanning

Tenant 

improvement 

data

Shape files

 File Geodatabase

ArcGIS Pro

Revit (BIM)

.DWG

AutoCAD

GDBCFC

GeoMerge

Production

GeodB

Staging

GeodB
Oracle dB

REST Feature Services 

Maps

MGOS

Map Guide 

Maestro

Map Creation

Web 

Based 

Apps

ArcGIS

server

ArcGIS

server

Map ServicesMap Services

MXD MXD

ArcMap 

ArcGIS Pro

GDIFF

System Architecture

MSC, GDB, CFC, GDIFF & GeoMerge 

are AEGIS software components 

developed by x-Spatial to support 

Autodesk-ESRI  interoprability 
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Integrating Spatial Data

 BIM

 CAD

 GIS

 LiDAR

 Imagery

Airports Digital Twin Consortium™ Proprietary

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction

BI



Integrated BIM Records
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Web-Enabled BIM Access 
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BIM Exported Record Drawings
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CAD to GIS Automation

Reduces CAD to GIS 
Conversion Time           
from 94 hrs. to 15 sec.

Example:  CLT’s Main 
Terminal Ticketing Level 
Floor Plan (491 rooms)
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CAD to GIS Automation



Utilities Data
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Airside Data
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Airside Data



Facilities Data
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Indoor Assets Data

Courtesy of RSW
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3D LiDAR with Draped Imagery
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Integrated 3D with GIS
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Integrated Multi-Dimensional Data

In-door Imagery Draped over 

LiDAR Integrated with GIS
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BIIntegrating Operations Data

 Roadway Traffic

 Curb to Gate PAX Flux 

 Security Checkpoint Wait Times

 AOA Movements (e.g., aircraft, vehicles)

 Aircraft Gate Turnaround

 Access Control Alarms

 Fire Alarms

 Restrooms Level of Service

 Trash-bins capacity

 etc…

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction
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Emergency Dispatch Data
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Landside Data
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Airside Data
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Courtesy of

 of Intell Act



Passenger Data
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Courtesy of

 of Intell Act



Security Checkpoint Data
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Courtesy of

 of Intell Act



Real-Time Sensor Overlay
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Real-Time Sensor Overlay
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Incidents Data



Incidents Data
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Incidents Data
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Inspections Data



Inspections Data
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Data Associations

AirportDigitalTwin.org Proprietary Information



BIIntegrating Asset Mgm’t Data

 Leases & Concessions

 Building Automation

 SCADA (HVAC/Electrical)

 HVAC

 Electrical & Lighting

 People Movers

 Escalators

 Elevators

 Moving Sidewalks

 APMS

 Jet Bridges

 Work Orders

 Condition Assessments

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction
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Leased Assets Data

EPIC’s Simplify Team Proprietary Information



EPIC’s Simplify Team Proprietary Information

Leased Assets Data
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Leased Assets Data
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Leased Assets Data



Pavement Data
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Electrical Data

EPIC’s Simplify Team Proprietary Information



Integrated Electrical Panel Data

Mapped Electrical Panels with 2-Way 
Hyperlinked One-Line Diagrams
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BIProject Information &                                    
Electronic Documentation

 ALP Change Requests / 7460s

 BIM Design & Construction

 Construction Logistics 

 Construction Photos w/LiDAR

 Survey Data

 Operational Readiness   

Activation Training (ORAT)

 As-Builts / O&M Manuals

IoT

Alarms

Sensors

AODB

2D

Apps

LiDAR 
Draped 
Imagery

3D

Apps

LMS 

BAS 

CMMS

CAD 

^
BIM

Spatial 
Graph 
DBMS

GIS 

^
BIM

PIMS

EDMS

Planning-Design-Construction
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Project Data
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Project Location & Timing (Logistics)
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Project Location & Timing (Logistics)
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Project Scheduling
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Project Photos
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Project Documentation
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Document & Drawings Mgm’t

 File

 Attribute

 Search & Retrieve
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Attributes Data Structure

 75 out-of-the-box 

attributes for use

 May be reduced 

or expanded

 LAX has 

activated these                     

34 attributes

EPIC’s Simplify Team Proprietary Information
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Enterprise BI Analytics

 Airport Digital Twin Rolls Up to Provide Business Intelligence (BI)

 Airport Enterprise BI Requires various Analytics Correlation           

via Spatial Common Denominator

 Strong Spatial Analytics Tools Needed
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List View
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Dashboard View
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Dashboard View
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Dashboard View
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“Heat” Map View
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Heat Map View
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BI Analytics Dashboards
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Symbolized Map Views
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Concentration Cluster Map Views

AirportDigitalTwin.org Proprietary Information



Concentration “Heat” Map Views
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 Tableau with Embedded Esri Maps

 PowerBI with Embedded Esri Maps

 Esri

 ArcGIS Dashboards

 ArcGIS Insights

 ArcGIS Web Applications 

Spatial BI Analytics
Leading Software Options
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Takeaways

 Data Integration via Shared Spatial DBMS is Key

 Support Data from Various SW Tools & Platforms

 Autodesk & Esri

 Web-Enabled 

 Mobile iOS / Android

 Data Standards Compliance Facilitates Integration

 Automation Tools to Check & Convert Non-Compliant Data

 Power User Tools that Minimize Need for DBAs

Q&A
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