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Who am I?
Principle Data Scientist, Esri

•B.S. & M.S. in Physics

•Research in Astronomy

•Learned GIS in first job at Sensing 
Strategies, Inc.

•Consultant at Esri since 2011



Three Takeaways for 
Geospatial AI in 2024



Your spatial data can be used to prompt 
non-spatial AI models



Just like the pharmaceutical industry 
repurposes drugs, we can repurpose AI 
models



Learn Hugging Face and the Python 
Transformers library



Where to start…



What is a geoprompt?

•A geoprompt is a mode of interaction with an artificial intelligence model where the input 
prompt is a geographic or spatial feature. This includes, but is not limited to, a point on a 
map, a polygon on a map, or an image.



Why is this relevant?

•ChatGPT takes text prompts and image prompts as it’s input
•We can use a feature on a map or an image as a prompt to an AI model
-Just like you prompt ChatGPT with a sentence, we can prompt a model with a geographic feature 

or array of pixels

•The features detected using object detection AI models can be used as geoprompts, for 
example, to segmentation models like Meta’s SAM

•AI models can be used in concert to perform pinpoint 2D and 3D extraction
-CLIPSeg (for pixel classification) + SAM (segmentation)
-OWLv2 (for object detection) + SAM (segmentation)
-Grounding DINO (for object detection) + SAM (segmentation)

•A concept you’ll hear more about in the future



Models, models, everywhere!
But where to find them and which to use

•ArcGIS Living Atlas
-Models for specific GIS related tasks
-Models for detecting objects
-75+ pretrained models

•Hugging Face
-GitHub for AI Models
-1M+ AI models

•Other sites
-GitHub
-Replicate.com
-AWS, Azure, etc.

ArcGIS Living Atlas

Hugging Face



A broader strategy to leverage AI
Does it make sense to train your own models?

•AI models developed and trained without a 
spatial or geographic context can be 
repurposed to be used within a spatial or 
geographic context

•Models can be repurposed, enhanced, and 
manipulated

•Don’t start from scratch



Use your spatial data as a prompt to an AI model
Instead of trying to create new data with AI, why not use it to validate or enhance existing data?

•Common use for GeoAI - detecting building 
footprints, detecting roads, finding objects

•Newer idea – Use LLM or 
Image-Text-to-Text model to ask questions 
about your data.
-Does this building still exist?
-What color is this object?
-What material is this object comprised of?

Asking LLaVA-Llama-3-8B to describe a 
photo of hurricane damage



Bringing AI into ArcGIS
Includes the packages needed to leverage AI in GIS

Esri/deep-learning-frameworks Getting AI into GIS via Python

https://github.com/Esri/deep-learning-frameworks


Examples



Segment Anything Model (SAM)
AI model from Meta that can extract any object in any image

https://segment-anything.com/



SAM Implemented in ArcGIS
Customized to use on imagery in geographic space



Segmenting user defined objects with SAM
A custom GP tool being prototyped to segment objects based on spatial\geographic prompts



It’s the same model

•Used on
-Photos
-Aerial imagery
-With geoprompts (spatial prompts)

•Available on
-Hugging Face
-ArcGIS Living Atlas
-Github 



Grounding DINO – Detecting objects with text prompts
By IDEA-Research

•Text prompt – keyword, phrase of sentence use as input to an AI model
•Zero-shot learning – model not explicitly trained to detect all possible classes
•Grounding DINO – Zero-shot model for object detection



Grounding DINO – Implemented in ArcGIS
Example of detecting “swimming pools”

https://www.arcgis.com/home/item.html?id=e60d974556fa45db95f5bf73caf2421a



Beyond Grounding DINO
Integrating additional models using Python, transformers, and geoprocessing

•DINO isn’t the only model!
-CLIP
-CLIPSeg 
-OWL-ViT

•Geoprocessing framework opens 
many possibilities

“red and white stop bar”



Emerging Trends
Gregory Brunner, Esri



Chaining Models
AI can be even more powerful when models are used in concert

Grounding DINO + SAM -> Grounded-SAM Grounding DINO + Stable Diffusion



Prompting SAM 

•Combining Grounding DINO with SAM
•SAM can be prompted with points or bounding boxes (shown earlier)
•Bounding boxes can be obtained with Grounding DINO

Object Detection (w/Grounding DINO) + SAM = Object Segmentation (Text SAM)



Text SAM
Grounding DINO + SAM

Detecting & segmenting kayaks



Object Detection + Diffusion Models
Detecting cars then removing them with a diffusion model

Capability in research and development



Other Examples
Removing all cars from a city street



Object replacement with diffusion models
Replacing objects with a “pool from above”

Has implications for geodesign



Generative AI as a Planning Tool

“military tank” “two military tanks”

“warehouse”“helicopter landing pad with helicopter”



Object replacement with diffusion models
Replacing objects with “Jack Dangermond waiving”

Sometimes, I just use it for a laugh



Large Language Models (LLMs) and Foundation Models

•LLMs and Foundation Models
-Billions\trillions of parameters
-Trained on Internet scale data
-Language, vision, speech…multi-model

•Sparks of Artificial General Intelligence (AGI)
-Understand and generate human-like text\images
-Can be prompted to perform many down stream tasks
-No training necessary!



AI Assistants in ArcGIS
Leveraging LLMs and Generative AI

Empowering GIS Professionals

   Boosting Productivity

      Making GIS Easier

ArcGIS

In Beta now
———————
• Survey123 Web Designer 

• ArcGIS Business Analyst

• ArcGIS Hub Premium

• ArcGIS for Microsoft Teams

Assistants for…
———————
• Mapping

• Analysis

• App Creation

• Data Management

• Administration

• Search

• Learning

• …

Documentation

Pro

Smart Mapping
Business Analyst

ArcGIS for Microsoft Teams

Hub

Streamline your work and make GIS easier for everyone

Survey123



Survey 123 AI Assistant 
Using generative AI to help you create your survey

STATUS: In Beta testing



Using AI to describe your imagery
Use your spatial data to prompt to prompt a large language-and-vision assistant (LLaVA)

Using llava-llama-3-8b-v1_1-transformers

Concisely describe what is in 
this image.

The image shows an aerial view 
of a large outdoor amphitheater, 
which is situated in a desert-like 

area



Using a LLaVA to assess storm damage
Using AI to generate descriptions of homes and parcels



Conclusions 

•AI appearing across GIS

•Many entry points into AI for you

•Full implications of impact of AI on 
GIS is still undetermined

•Don’t assume



Looking for more information?



An opportunity
Offering $1M in AWS credits

https://taylorgeospatial.org/awschallenge/
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Please Share Your Feedback in the App
Download the Esri 

Events app and find 
your event

Select the session 
you attended

Scroll down to 
“Survey”

Log in to access the 
survey
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