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Introducing New Tools for 
Advanced Spatial Analysis

• Part 1: Geospatial Artificial 
Intelligence (GeoAI)

• Part 2: Graph Analytics in ArcGIS
• Part 3: Spatial Statistics with 
Machine Learning and AI



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 GeoAI?
•GeoAI in ArcGIS
•Conducting an AI-Based 
Damage Assessment in 
ArcGIS Pro and ArcGIS 
Online
•Deep Learning Pool 
Detection for Search and 
Rescue
•Getting Started



Machine 
Learning

Deep 
Learning

Artificial 
Intelligence

What Is GeoAI?



GeoAI in ArcGIS

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

uncover valuable insights faster than ever.

GeoAI



GeoAI in ArcGIS

Apps & Solutions

Pre-trained
Models

GIS Tools

Python API



GeoAI in ArcGIS

Ready-to-use GeoAI models

Geo AI tools and web services

Extend and build custom GeoAI 
models for 3D, Video, Imagery, 
Vector and Text

GeoAI powered applications Apps & Solutions

Pre-trained
Models

Tools

Python API
(arcgis.learn)



Advancing capabilities
———————————

• GeoAI toolbox
• Pretrained models
• Ethical & Explainable AI

Accelerating intelligent decision-making

Vector & 
Tabular

Imagery & 
Remote Sensing

Prediction 
Text Classification

Change 
Detection

Time-Series Forecasting

Interactive Object Detection

Object Tracking

Regression

Pixel Classification

Object Detection

Point Cloud Classification

Entity Extraction

AutoML

Simplifying workflows
———————————

• Automated machine learning
• Automated deep learning
• AI Assisted Labelling

Text

timm

GeoAI in ArcGIS 
Unlock the power of AI in GIS

Text
Transformation

Classification

Clustering



GeoAI: Imagery

Interactive Object Detection

Multi Object Tracking Asset mapping

Road Extraction

Image Enhancement

Object Detection

Object Classification

Pixel Classification

Edge Detection

Point Cloud Classification

3D Object Detection

Change Detection

Field Surveying

Overhead Imagery

Field Images

3D Point Clouds

Oriented ImageryMotion Imagery

3D Scenes

Edge Inferencing

Time-series Crop classification



Pretrained AI Models
Making AI approachable

Scene Text Parsing

Entity Extraction

Country Classification

Building Footprints 
(Australia)

Land Cover 
Classification

Cloud Mask Generation

Solar Park 
Classification

Elephant Detection

Wind Turbine Detection
Road Extraction (Global)

Highlights
———————

• 65 models
• 20 new models

• Segment Anything Model (SAM) – 
foundation model

• 10 updated models



Enterprise
Available through the 
image server role

Online
Available as 
an Extension

Pro
Available through 
extensions

ArcGIS Pro

ArcGIS
Online

ArcGIS 
Notebooks

Where can you access these tools?



Classifying Objects Using Deep Learning in 
ArcGIS Pro and ArcGIS Online

Jeff Baranyi



Classifying Objects Using Deep Learning in ArcGIS Pro



Deep Learning Installers for ArcGIS



Conducting an AI-
Based Damage 
Assessment in 
ArcGIS Pro
Jeff Baranyi



AI-Based Damage Assessment Process Summary

Pixels + Polys (building footprints) = 
Power of Location Intelligence 

and GeoAI 





GIS and Artificial Intelligence for Precise Damage Assessments



Conducting an AI-Based 
Damage Assessment in 
ArcGIS Online







FEMA USA Structures



Microsoft Building Footprints - Features



OpenStreetMap Buildings for North America



Imagery AI: End-to-End Workflow
Extract Insights from Imagery at Scale, with High Speed and Accuracy

Image
Management Labelling Data Prep Model Training Inferencing Analysis

Field Mobility, 
Monitoring

• Aerial
• Satellite
• Radar
• Lidar

For Wide Range of Data Types

• Motion imagery
• Bathymetry
• Point cloud
• Drone

• Object classification
• Object detection
• Pixel classification
• Image translation

Implementing Many Tasks

• Object tracking
• Scanned maps



Pre-trained Models on ArcGIS Living Atlas
Plug-and-Play Models. No Training Needed. Easy Re-training Using Local Data

• ArcGIS Pro (+ Image Analyst Extension)
• ArcGIS Enterprise (+ Image Server)
• ArcGIS Online (+ ArcGIS Image) 

Use Models Within



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



Conducting an AI-Based 
Damage Assessment in 
ArcGIS Online



GeoAI Pool Detection 
for Search and Rescue

Patrick O’Brien



AI-Based SAR Process Summary

Deep Learning Model Enrich the Results Enable Field Mobility



Getting Started

AI-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 AI-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 AI, 

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
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