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About 
Hamilton County, Indiana

• Located in Indianapolis 
Metropolitan Statistical Area.

• Population: 347,467 (2020 Census).
• Fastest growing county in Indiana, 

10th nationally.
• Strong local government support for 

economic development.
• Home to four of Indiana's largest 

cities: Carmel, Fishers, Noblesville, 
and Westfield.



Charting Hamilton County’s 
Mapping Evolution

Analog Mapping

•1996 – 2001 Film-based Aerial Photography with 
Planimetric and Topographic Photogrammetric 
Updates

Digital Mapping

•2004 – Original Lidar Acquisition

•2005 – Original 6” inch Orthos Acquired

•2006 thru 2023 - Annual Digital Ortho collections 
with Quadrennial Photogrammetric Plan & Topo 
updates 

•2017 – 3’ inch Digital Orthoimagery
Buy-up 

GeoAI

•2024 -  Ortho-Lidar and Basemap Update Project



2024 Orthophotography and Lidar 
Basemap Project

• Upgrade overall base mapping accuracy from 
1”=100’ scale to 1”=50’ scale

• Acquisition of 3-inch pixel 4-band 
Orthoimagery

• Acquisition of 3DEP QL1 Lidar data

• Generate AI/ML-driven Planimetric 2D & 3D 
Land Cover Mapping from 3-inch orthos 

• Generate 3D Elevation-Derived Hydrography 
from QL1 Lidar



2024 
Project 

Team

Dewberry Engineering: 
Prime contractor for 
the 2024 project.

Ecopia: Subcontractor 
for AI/ML Landcover 
data layers.

Phil  Worrall: GIS 
Project Consultant



Dewberry 
Engineering's 

Role
https://www.dewberry.com/servic

es/geospatial-mapping- 
and-survey 

Prime contractor for the 
2024 project.

Experience with large-scale 
geospatial projects.

Expertise in: Orthoimagery,
3DEP Lidar Data, and
3D Hydrography Data 
Development



Ecopia's 
Innovative 

Contributions
https://www.ecopiatech.com/

AI/ML TECHNOLOGY 
FOR LANDCOVER 

DATA.

AUTOMATED FEATURE 
EXTRACTION FROM 

IMAGERY.

SCALABLE SOLUTIONS 
FOR LARGE AREAS.



The Evolution of AI in Geospatial (GeoAI)

We Are Here



GeoAI Integrated into Hamilton County’s GIS

• Digital Photogrammetry – Aerotriangulation, 
Auto-Correlation, Imagery Analysis, etc…

• AI/ML  - AI/ML Land Cover Mapping versus Manual 
Digital Photogrammetry Planimetric Mapping

• LLMs and GPTs – Hamilton County GeoHUB Custom GPT 
BETA 



Digital Photogrammetry – Aerotriangulation, 
Auto-Correlation, Imagery Analysis, etc…

• AI is already intrenched into digital photogrammetry - Computer 
Vision and Pattern Recognition techniques supported by AI Machine 
Learning and Deep Learning training

• Today, these photogrammetric data processing pipeline consistently 
solves several problems (1) geometric processing, (2) object labeling, 
(3) topology reconstruction and (4) change detection, but there is 
much more to do, and …

 …While many components of the 
photogrammetric data processing pipeline already 
work automatically, there is still substantial manual 
involvement required to obtain reliable, 
high-quality, and cost-effective results.
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• ChatGPT Prompt – “What are some 
examples of how states are utilizing aerial 
imagery that they collect? Can you site the 
states that are doing these activities?”

• Change Detection
• CA : Point-in-time homelessness count over X # 

of years
• AK : Where is development displacing agricultural 

economies?

• Environmental Monitoring
• WA Dept of Ecology: Detection of Pollution 

sources

• Transportation Planning
• IL: road network planning, traffic management, 

and infrastructure maintenance

Orthoimagery Data Applications
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Lidar Data Applications

• 3D Nation Elevation Requirements and Benefits 
Study [LINK]

• Some good ones (Mission Critical Activities):
• Coastal and Stream erosion and inundation

• Alternate energy siting and development

• Drainage assessment and water monitoring

• Forest inventory analysis

• Open mine volume computations / stockpile 
analysis

https://3dnation.iocm.noaa.gov/
https://www.usgs.gov/coastal-changes-and-impacts/coned
https://www.dewberry.com/services/geospatial-mapping-and-survey/3d-nation-elevation-requirements-and-benefits-study
https://ag.purdue.edu/digital-forestry/index.html


• Automated extraction of 2D and 3D 
features

• Integration with Orthoimagery and 
Lidar data

Applications:
• Urban and Environmental planning
• Risk Assessment & Vulnerability 

Mapping
• Stormwater Infrastructure Planning 

& Design
• Emergency Response & 

Preparedness 
• Natural Resource Management
• Community Engagement & 

Awareness

AI/ML Land Cover Mapping



A distributed, highly scalable, accurate system
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Ecopia’s core AI technology is the heart of this 
process

Raw imagery Distributed 
human annotationMachine learning Vector layers



AI/ML Land Cover Mapping
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Elevation-Derived Hydrography (EDH) 
Development Process for Hamilton County



Elevation-Derived Hydrography (EDH) 
Development Process for Hamilton County
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Elevation-Derived Hydrography (EDH) 
Development Process for Hamilton County

Key Applications: Flood management, environmental protection, resource management.

Impact of Improved Data: 100% horizontally and vertically integrated 3D Elevation and 
Hydro Data to support better modeling, decision-making and resource allocation.



The Future: Planning for continuous GIS data 
and application improvements

• The 2025 Update Project

– participate in the IGIO’s 
Statewide Ortho- & Lidar 
Data Collection program.

– 2021-2024 AI/ML Change 
Detection

• Continuing the AI Journey

– LLM & GPT Integration with 
Hamilton County GeoHUB  

• Digital Twins, and more



AI/ML Land Cover Change Detection



Continuing the AI Journey - LLMs and GPTs

How AI can transform raw geospatial data into actionable 
insights:

• Prompts to interactive geoprocessing “OpenAI’s Data Analyst GPT”

How AI can support geospatial decision-making:

• Custom GPT to support “Hamilton County GeoNavigator”

• Directly Integrated GPT into Esri HUB “HUB Assistant EAP”



Open AI Chat GPT – Custom GPT
Expert Advisor that provides authoritative data information, geospatial 

support and guidance for using the Hamilton County GeoHUB.



Open AI Chat GPT – Custom GPT
Expert Advisor that provides authoritative data information, geospatial 

support and guidance for using the Hamilton County GeoHUB.



Esri HUB Assistant Early Adopter Program
AI Assistant to answer questions to Open Data on Esri HUB Site

DC Compass - https://opendata.dc.gov/ 

https://opendata.dc.gov/


Esri HUB Assistant Early Adopter Program
AI Assistant to answer questions to Open Data on Esri HUB Site



Questions?

Thank You!

Joan Keene, Hamilton County GIS Director - joan.keene@hamiltoncounty.in.gov
Philip Worrall, Project Consultant - philipworrall@hotmail.com


