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Introducing New Tools for
Advanced Spatial Analysis

- Part 1: Geospatial Artificial
Intelligence (GeoAl)

- Part 2: Graph Analytics in ArcGIS

- Part 3: Spatial Statistics with
Machine Learning and Al




Housekeeping

-Please use the attendee panel to submit your questions
-A recording and resources will be emailed to you after the webinar
- You can also download today’s resources from the attendee panel

-Please provide us with feedback!



Agenda

-What is GeoAl?
-GeoAl in ArcGIS

-Conducting an Al-Based
Damage Assessment in

ArcGIS Pro and ArcGIS
Online

-Deep Learning Pool
Detection for Search and
Rescue

- Getting Started




What Is GeoAl?

Machine

Learning

Deep
Learning




Expanding and powering the Science of GIS, with Al models,
tools and techniques, to automate data extraction at scale and

uncover valuable insights faster than ever.




GeoAl in ArcGIS

Apps & Solutions




GeoAl in ArcGIS

GeoAl powered applications Apps & Solutions

m
Ready-to-use GeoAl models Models

Geo Al tools and web services| » m >

Extend and build custom GeoAl

models for 3D, Video, Imagery, Pyth_on API
Vector and Text (arcgis.learn)
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Unlock the power of Al in GIS
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Pixel Classification

GeoAl: Imagery
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Pretrained Al Models

Making Al approachable

Highlights

» 65 models
» 20 new models

« Segment Anything Model (SAM) —
foundation model

« 10 updated models
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Where can you access these tools?

ArcGIS Pro

ArcGIS
Online

Enterprise

Available through the

image server role )
Pro Online
Available through Available as
extensions an Extension

ArcGIS
Notebooks




Classifying Objects Using Deep Learning in
ArcGIS Pro and ArcGIS Online
Jeff Baranyi



Classifying Objects Using Deep Learning in ArcGIS Pro
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ArcGIS Lab

Classifying Objects Using Deep Learning in ArcGIS Pro

o0 e ® d 1 Hour, 20 Minutes
Resume ArcGIS Lab C®®E®Ds» InProgress @ @ =
ree

About this ArcGIS Lab

The 2018 Woolsey Fire burned thousands of acres of land in Southern California. In the past, analysts had to manually review aerial
images to determine the scope of building damage. Deep learning can automate this process. In this ArcGIS lab, you will play the role of
a wildfire analyst. First, you will prepare aerial imagery and training sample data. Then, you will train a deep learning model to classify

buildings as damaged or undamaged. Finally, you will apply and evaluate the accuracy of your model.

ep le

on model to a gi s i GIS Pro.

Software

To complete exercises, you need the following:

ArcGIS Pro 3.0 (Standard or Advanced)



Deep Learning Installers for ArcGIS

‘ Preview ‘ Code Blame 627 lines (575 loc) - 59.9 KB

Deep Learning Libraries Installers for ArcGIS

O PyTorch

2 Y scikit-image

CcuDNN . tearn Keras

| plotly
DASK 1F il € ONNX

fast.ai
TensorFlow spaCy

ArcGIS Pro, Server and the ArcGIS API for Python all include tools to use Al and Deep Learning to solve geospatial problems, such as feature
extraction, pixel classification, and feature categorization. This installer includes a broad collection of components, such as PyTorch, TensorFlow,
Fast.ai and scikit-learn, for performing deep learning and machine learning tasks, a total collection of 99 packages. These packages can be used
with the Deep Learning Training tools, interactive object detection, by using the arcgis.learn module within the ArcGIS API for Python, and
directly imported into your own scripts and tools. Most of the tools in this collection will work on any machine, but common deep learning
workflows require a recent NVIDIA graphics processing unit (GPU), and problem sizes are bound by available GPU memory, see the
requirements section.

This installer adds all the included packages to the default arcgispro-py3 environment that Pro and Server both ship with, and no additional
environments are necessary in order to get started using the tools. If you do create custom environments, these packages will also be included
so you can use the same tools in your own custom environments as well.

For an example of the kinds of workflows this installer and ArcGIS enables, see the Al & Deep Learning in the UC 2020 Plenary video

Download

DOWNLOADS 52K
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Al-Based Damage Assessment Process Summary

. : Power of Location Intelligence
Pixels + Polys (building footprints) = and GeoAl

PG e




Maui Fires Damage Assessment - Data derived from Airbus imagery distributed through SkyWatch

Building Damage
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Esri, NASA, NGA, USGS, FEMA | Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, US Census Bureau, USDA, USFWS | Pléiades... Powered by Esri



GIS and Artificial Intelligence for Precise Damage Assessments
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Conducting an Al-Based
Damage Assessment in
ArcGIS Online

= Maui Waldo Al Damag

Legend

Maui_Building_Footprints

Idfire-Orthomosaic

B Classify Objects Using Deep Learning

ed time 5 mi
Credits consumed

Jeff Baranyi
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aui : ama ssessment
Maui Waldo Al Damage Assessmen

Legend
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Hurricane Ian Post Storm Damage Assessment
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FEMA USA Structures

USA Structures Overview Visualization

Open in Map Viewer v

erritories |

n in ArcGIS Des

@ Living Atlas

Description
Details
USA Structures

0 AN

This feature layer, utilizing Federal Emergency Management Agency (FEMA) data, displays
footprints for all structures (buildings) greater than 450 square feet in the United States and
its territories. Per FEMA, "It provides cartographic context for urban density, patterns of use,

visual reference, and navigation support.”

Note:

« As of November 2023, all states and territories include occupancy type.

‘ Dallas ¢ : sri_US_Federal_Data

Assembly
rity, DHS, USDHS
Credits (Attribution)
v

National Laboral

Assembly Building in Dallas County, Texas




Microsoft Building Footprints - Features

Overview Visualization

125 million building footpr

9 Feature layer by sbreyer_esri | Ooen in Scene Viewer |

eated: Oct 12, 2018 em ated: Mar View cou 3 3
| Open in ArcGIS Desktop v |

Description

Microsoft recently released a free set of deep learning generated building footprints

covering the United States of America. In support of this great work and to make these

building footprints available to the ArcGIS community, Esri has consolidated the buildings Details
into a single layer and shared them in ArcGIS Online. The footprints can be used for

visualization using vector tile format Or as hosted feature layer to do analysis.

Learn more about the Microsoft Project at the Announcement Blog or the raw data is available at Github.

Layers

“ MSBFP

Terms of Use

This data is licensed by Microsoft under the Open Data Commons Open Database License (ODbL)

Comments (4

Building Footprints, Mi t, Al, Machine
Learning, Deep Learning, Bing, CNTK
Sign in to add a comment.

Credits (Attribution)




OpenStreetMap Buildings for North America

Gallery Map Scene Groups

OpenStreetMap Buildings for North America Overview Visualization

Open in Map Viewer Classic v
This feature layer provides access to OpenStreetMap buildings data for North America, which is updated

frequently. Zoom in to large scales (e.g. 1:10k) to see the building features display. Click on feature for ‘

popup.

Open in Scene Viewer ‘

9 Feature layer by smoore_osm I Open in ArcGIS Desktop v ‘

Item created: Jul 18,2022  Item updated: Jul 21,2022 View count: 150,260

© Living Atlas

Description

Details
This feature layer provides access to OpenStreetMap (OSM) buildings data for North America, which is updated every 1 minute with

the latest edits. This hosted feature layer view is referencing a hosted feature layer of OSM polygon (closed way) data in ArcGIS Source: Feature Service

Data updated: Feb 9, 2024, 2:49 PM
Schema updated: Feb 9, 2024, 2:49 PM
Size: 0 KB

ID: 2bedadb652c649chaea2be211555b1cf

Online that is updated with minutely diffs from the OSM planet file. This feature layer view includes building features defined as a
query against the hosted feature layer (i.e. building is not blank).

In OSM, a building is a man-made structure with a roof, standing more or less permanently in one place. These features are
identified with a building tag. There are thousands of different tag values for building used in the OSM database. In this feature

layer, unique symbols are used for several of the most popular building types, while lesser used types are grouped in an “other" m u

category.

Zoom in to large scales (e.g. Streets level or 1:10k scale) to see the building features display. You can click on a feature to get the
name of the building (if available). The name of the building will display by default at large scales (e.g. Buildings level of 1:2.5k @

scale). Labels can be turned off in your map if you prefer.

Create New Layer Owner
If you would like to create a more focused version of this buildings layer displaying just one or two building types, you can do that
easily! Just add the layer to a map, copy the layer in the content window, add a filter to the new layer (e.g. building is apartments), D smoore_osm
rename the layer as appropriate, and save layer. You can also change the layer symbols or popup if you like. Esri may publish a
few such layers (e.g. parks) that are ready to use, but not for every type of building.
Tags
Important Note: if you do create a new layer, it should be provided under the same Terms of Use and include the same Credits as osm, building, OpenStreetMap, North America
this layer. You can copy and paste the Terms of Use and Credits info below in the new Item page as needed.

Credits (Attribution)




Imagery Al: End-to-End Workflow

Extract Insights from Imagery at Scale, with High Speed and Accuracy

Image Field Mobility,
Management Labelling Data Prep Model Training Inferencing Analysis Monitoring

For Wide Range of Data Types

* Aerial « Motion imagery

Implementing Many Tasks

- Satellite « Bathymetry

- Radar « Point cloud + Object classification + Object tracking

. Lidar . Drone  Object detection « Scanned maps
- Pixel classification

- Image translation



Pre-trained Models on ArcGIS Living Atlas

Plug-and-Play Models. No Training Needed. Easy Re-training Using Local Data

Car Detection - USA B ol v

% Deep Learning Package By esri_analytics
earning model to detect cars in high resolution imagery. ‘
n‘ Va m

Solar Panel Detection - USA

Building Footprint Extraction -... Land Cover Classification (Lan... ~ ; ? » o Deep Learning Package By esri_analytics Road Extraction - North America Human Settlements Classifica... Solar Panel Detection - USA
Deep learning model to detect solar panels in high resolution imagery.

%p By esri_analytics #p By esri_analytics : $ % By esri_analytics % By esri_analytics % By esri_analytics

Use Models Within

« ArcGIS Pro (+ Image Analyst Extension)
« ArcGIS Enterprise (+ Image Server)

Object Tracking

Parcel Extraction - USA Land Cover Classification (Se... #» Deep Learning Package By esri_analytics % ArCG I S On | ine (+ ArCG |S Image)

Deep learning model for tra in motion imagery. This model

b By esri_analytics #* By esri_analytics trained using DAVIS dataset anq ne-tuned on aerial motion imag:




Leverage and Organize Deep Learning Models and Al
just like your other GIS data, maps, and apps!

& esri

o DRP Home Page Earthquakes Flooding Hurricane Severe Weather  Wildfires Drought COVID-19

Unite

Health, Racial & Economic Equity
Data Group

e maps and data that can help guide Find hazard relevant ) 1 en create
round health, racial, and econom... by the E aut ive content develo

Deep Learning Models

Explore Pretrained Al models and resources for GeoAl.

» more GeoAl Resources

Maui Damage Assessment -Airbus- Damage Classification Deep Damage Classification Deep
Skywatch Learning Model for Airbus Imager... Learning Model for Vexcel Imager...

ment webmap for res This deep learning mode! t This deep learning model edtoc
building footprint as da $ buildir tprint a




Conducting an Al-Based
Damage Assessment in
ArcGIS Online

= Maui Waldo Al Damag

Legend

Maui_Building_Footprints

Idfire-Orthomosaic

B Classify Objects Using Deep Learning

ed time 5 mi
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Jeff Baranyi
‘ JeffP




GeoAl Pool Detection

for Search and Rescue
Patrick O’Brien



Al-Based SAR Process Summary

Deep Learning Model Enrich the Results Enable Field Mobility

| \ ' M X % i\ i R e - " B L
Pool Detection - USA §e kT ¥ izl T &y 1 gyl { Missing Child - Pool Detection

e imagery.

Pools Not Checked

@ Authoritative © Living Atlas

Pools

USA_NAIP_Imagery_Pool_Detection_2




Getting Started

Al-Based Damage Assessment in ArcGIS Pro

- Classifying Objects Using Deep Learning in
ArcGIS Pro

- Deep Learning Libraries Installers for ArcGIS

- GIS and Artificial Intelligence for Precise
Damage Assessments

Building Footprint Data Sources for Al-Based
Damage Assessment in ArcGIS

- FEMA USA Structures
- Microsoft Building Features — Footprints
- OpenStreetMap Buildings for North America

Upcoming Webinars
- Graph Analytics in ArcGIS, April 2024

- Spatial Statistics with Machine Learning and Al,
May 2024

Upcoming Events

- Safety and Security Summit @ Esri UC, July

13-14, San Diego

- Esri User Conference, July 15-19, San Diego


https://www.esri.com/training/catalog/6410c0524d750615175c0b58/classifying-objects-using-deep-learning-in-arcgis-pro/
https://www.esri.com/training/catalog/6410c0524d750615175c0b58/classifying-objects-using-deep-learning-in-arcgis-pro/
https://github.com/Esri/deep-learning-frameworks/blob/master/README.md?rmedium=links_esri_com_b_d&rsource=https%3A%2F%2Flinks.esri.com%2Fdeep-learning-framework-install
https://www.esri.com/en-us/industries/blog/articles/gis-and-artificial-intelligence-for-precise-damage-assessments/
https://www.esri.com/en-us/industries/blog/articles/gis-and-artificial-intelligence-for-precise-damage-assessments/
https://www.arcgis.com/home/item.html?id=0ec8512ad21e4bb987d7e848d14e7e24
https://www.arcgis.com/home/item.html?id=bb69f10baf334d4c935a0fb23d758f38
https://napsg.maps.arcgis.com/home/item.html?id=2be4ad6652c649cbaea2be211555b1cf

Contacts Us

~John Beck Brady Cline Jeff Baranyi Patrick O’Brien
jpeck@esri.com bcline@esri.com jbaranyi@esri.com POBrien@esri.com
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