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Document Cultural History

Importance of Historical Geospatial Data



Texas GeoData Portal

● Developed by the UT Libraries at UT Austin

● Launched in November 2019

● Facilitates access to UTL geospatial data

● 2,675 UTL datasets currently available

● Plans to process and share 70,000+ additional datasets

● Publicly accessible, no UT affiliation required ● Capabilities:  browse, search, download data, 

access metadata, map preview

https://geodata.lib.utexas.edu

https://geodata.lib.utexas.edu


Automated Georeferencing Project Background

The UT Libraries manages a growing 
collection of over 70,000 scanned map 
images that need expanded metadata 
and georeferencing to support 
discovery and use in research

Of these maps 20,822 have detailed 
metadata and are shared in the 
Collections Portal

PCL Map Collection



Automated Georeferencing Project Background

Prior to the start of this project only 
about 800 maps had been 
georeferenced and published to UT 
Austin’s Texas GeoData Portal

Motivation



Importance of georeferencing

Not georeferenced
No geographic coordinate info

Georeferenced
3+ map points with coordinate info

Size, rotation, and skew calculated



Challenges of Georeferencing a Large Volume of Maps

If it takes ~10 minutes to manually georeference one map...

It would take almost 6 years for a single person working 40-
hour weeks to process all 70,000+ maps

Key Challenge: Efficiently Annotating Scanned Map 

Images

Photo by Ocean Ng on Unsplash

https://unsplash.com/@oceanng
https://unsplash.com/


Sanborn Fire Insurance Maps

Documents urban development at a 
key point in time for change 

Layout, construction materials, and 
building use is supplied in 
unprecedented detail 

Problem: No coordinate data is 
available on the maps for simple 
text recognition



UT Sanborn Fire Insurance Map Collection

● 14,002 Sanborn Map Sheets

● 13,968 Sanborn sheets of Texas cities

● Maps range from 1877 to 1951

● Maps of Austin were manually 

georeferenced in 2019



Plan for Automating Georeferencing

Can we automate map georeferencing by matching objects (street intersections) with identified image 

coordinates to the same objects in an open geospatial dataset which contains their geographic coordinates?

Intersection data with 
known geographic 

coordinates

Intersection data with 
known image 
coordinates



Creating Map Annotations for Training Data

● Configurable

● Support for multiple annotation types

● Easy to use

● Quick and responsive

● Support for wide variety of maps

Custom annotation tool ML4GIS Project 



Machine Learning for Object Detection

● A Google Colab notebook was created to 

facilitate creation and sharing of Python 

code for training an object detection model

● The Pro tier of Google Colab was necessary 

to obtain sufficient computational resources 

for training the model

● The TensorFlow package was used to train 

the model using street intersection 

annotation data for 200 Sanborn maps



Object Detection Model Output: 
Street Intersection Centroid Image Coordinates



Visualization of Street Intersection Detection



Cropping and OCRing Map Images

OCR carried out with Tesseract OCR Engine and Pytesseract Python package

➔https://tesseract-ocr.github.io

➔https://pypi.org/project/pytesseract/

https://tesseract-ocr.github.io
https://pypi.org/project/pytesseract/


Geolocated Intersection Data Saved as JSON

+ =Intersection data with 
known geographic 

coordinates

Map points with 
known coordinates



Georeferencing with Geolocated Image Coordinates

georeferencing-automator.py



Quality Assessment

● Convex Hull approach for 

measuring spatial 

distribution of ground 

control points

● Root mean square error for 

measuring the accuracy of 

ground control points



Results

● 13,830 Sanborn Fire Insurance maps of Texas processed

● Final process took about 1 week to complete 

● Maps were processed in batches of several thousand at a time



Accurately Georeferenced Maps  (14.0%)

Results

Distorted Georeferenced Maps (4.3%)

Maps That Could Not Be Georeferenced (81.7%)



Results

All processed Texas 
Sanborn maps with 
generated accuracy 
reports 

Georeferenced maps 
(both accurate and 
inaccurate)

Accurately 
georeferenced maps

Inaccurately 
georeferenced 
maps

Total number 13,830 2560 1962 598

Mean GCPs per map 
(median)

1.37 (0) 6.49 (5) 6.22 (5) 7.39 (4)

Mean GCP convex hull 
area to map coverage 
ratio (median)

N/A .64 (.19) .24 (.20) 1.97 (.06)

RMSE in feet (median) N/A 18.43 (2.47) 2.77 (2.34) 69.81 (4.87)



Results



Results



Code Shared on GitHub

● The code is available at 

https://github.com/utlibraries/histmap-autogeoref-

tools

https://github.com/utlibraries/histmap-autogeoref-tools
https://github.com/utlibraries/histmap-autogeoref-tools


Discussion

● Currently a proof of concept with limited but 
promising results

● Powerful tool for large collections of Sanborn 
Maps

○ Can be paired with other methods of efficient 
manual georeferencing

● Ground Control Point distribution is more 
impactful than number (assuming at least 3 GCPs)  

All processed maps added to the 

Texas GeoData portal

https://geodata.lib.utexas.edu/

https://geodata.lib.utexas.edu/


Next Steps for Automated Georeferencing Workflow

1. Improve object detection model and street intersection detection 

rate 

2. Improve OCR success rate for street labels

3. Automate detection and separation of inset maps 



Next Steps for Automated Georeferencing Workflow

4. Test out related approach for georeferencing other map collections

5. Create vector datasets derived from georeferenced maps



Moving forward

● Cross training and sharing of code essential for sustainability

● Size of collection is important for justifying investment of time

● Standardization of collection materials important for reliable processing

● New ground can still be broken using ML and AI to automate complex processes



GIS-Ready Historical Texas Maps 

● The Texas GeoData Portal now has 1,798 georeferenced Sanborn Map Sheets 

from various locations across Texas

○ The map sheets are publicly available to download

● More sheets will be added as the automated georeferencing process is improved

● Availability of georeferenced Sanborn Map Sheets varies across locations



Demo

https://geodata.lib.utexas.edu/catalog/utlmaps:f5b26458-e560-4691-91ad-1db0c5ac4f58
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Questions?

Contact:

Michael Shensky (he/him)

The University of Texas at Austin

Head of Research Data Services | University of Texas 

Libraries

m.shensky@austin.utexas.edu

Alex Marden (he/him)

The University of Texas at Austin

GIS and Geospatial Coordinator | University of Texas 

Libraries

alex.marden@austin.utexas.edu

Texas GeoData Portal

mailto:m.shensky@austin.utexas.edu
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