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“Soft” urban data

• City directories

• Real estate deeds

• Tax records

• Maps

• Newspapers

• A wealth of data locked in 

historical documents

• Increasingly available as 

scanned documents 

Introduction

City directory for Mt. Vernon Ave, 

Columbus,1951
Source: Columbus Metropolitan Library
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Sanborn Fire Insurance maps 

• Building level maps

• Columbus: 1887, 1891, 1901, 

1921-1922, 1940, 1951, 1961

Availability

• OSU Library – print and 

microfilm

• Ohio Public Library Information 

Network – B&W only

• Library of Congress – full color 

high resolution scans

Introduction
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Objectives

• Reconstruct historical neighborhoods damaged by 

highways, redlining, urban renewal
• Historical Sanborn Fire Atlas data

• Machine learning, GIS + 3D urban modeling

• Columbus, and beyond

• High resolution digital reconstructions
• Parcels, buildings – footprint, floors, construction material, usage

• Products
• 3D urban model (LOD 4 – External detail) 

• Realistic/immersive visualizations

• Built environment measurements and analytics 

Ghost Neighborhoods project 
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Methods: General workflow

Orange-pink rectangle: input data 

Open rounded rectangle: operation

Green rectangle: Intermediate or final output.
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Methods: Georeferencing

Orange-pink rectangle: input data 

Open rounded rectangle: operation

Green rectangle: Intermediate or final output.
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Methods: Pixel-based classification

Orange-pink rectangle: input data 

Open rounded rectangle: operation

Green rectangle: Intermediate or final output

P1: Training data

P2: Evaluation data
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Methods: Post-processing

Orange-pink rectangle: input data 

Open rounded rectangle: operation

Green rectangle: Intermediate or final output

O1: Manually identified buildings
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Methods: Building use and number of stories

Orange-pink rectangle: input data 

Open rounded rectangle: operation

Green rectangle: Intermediate or final output

U1, S2: Training data

U2, S2: Evaluation data
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Results

Detected building footprints and construction materials on a 

georeferenced Sanborn map
(a) georeferenced Sanborn map, (b) pixel-based classification (c) vector building objects after post-

processing.
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Results

Detected building utilizations and numbers of stories 

White text indicates confidence scores



First generation product: 

Abstract buildings

Second generation product: 

Realistic buildings

Third generation product: 

More accurate buildings

https://arcg.is/PHKzS
https://bit.ly/3KogyxH
https://bit.ly/3yKzK41
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Enhancements

• Accurate textures

• Building heights

• Data

• Ground-level imagery –

historic and current

• Architectural designs 

(when available)

• Newspapers, 

advertisements 

(commercial buildings)

Continuing work
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Other improvements

• Street addresses

• Building descriptions

• Missing streets

• Landscapes surrounding the 

buildings

Current study sites

• Hanford Village in 1961

• Poindexter Village in 1940

• Mt Vernon Ave in 1951

• Flytown in 1921

Continuing work

Orthophoto of near east side, 

Columbus, 1955 (Source: Ohio 

Department of Transportation)
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Columbus Dispatch December 3, 2020
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Hanford Village in 1961 – with current day I-70

https://bit.ly/3yKzK41


Poindexter Village (1940)
• First public housing project in 

Ohio; second in US

• All but two buildings torn down 

in 2013

• Museum and Cultural Center in 

2027



Poindexter Village - 1940





Mt. Vernon Ave (1949)
Photographer: Marlon Richardson

Mt. Vernon Ave Historical Marker
Photographer: William Fischer Jr.

Mt. Vernon Ave (1951)
• Photorealistic 3D streetscape

• Co-design process

• Support: OSU BETHA award

• Partner: Columbus Landmarks 

Foundation





Mt. Vernon Ave study site in 1978: a $13m “urban renewal” project
Source: Columbus Metropolitan Library





3D model of Mt. Vernon Ave study site, 1951 (in progress)



Flytown: Looking southwest from Goodale Park at the intersection of Goodale and Dennison 
March 3, 1957 (prior to construction)  

Source: Columbus Metropolitan Libraries



Flytown: Looking southwest from Goodale Park at the intersection of Goodale and Dennison 
September 8, 1959 (after construction)

Source: Columbus Metropolitan Libraries



Flytown (1921) Building footprints and construction material
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Other data

• Business permits

• Street imagery

• Historical documents

• National Historic GIS

• Stories, memories from 

residents

Platform: Story Maps

Archives and interviews

Source: Columbus Dispatch; Columbus Metropolitan Libraries
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Future opportunities
• Other highway corridors

• Other streetscapes - e.g., Linden, Hilltop

• Franklinton Flood of 1913

• 3D GIS of historic Columbus (entire city)

• (Present day: ESRI Urban model)

Research questions
• Loss of wealth-generating activities

• Environmental justice – e.g., urban heat 

island, hidden environmental hazards 

• Historic urban landscapes, building 

inventories

Future directions
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Ghost Neighborhoods
• Leverage historic map data with AI 

and GIS

• Digitally recreate neighborhoods 

damaged by redlining, urban renewal 

and urban highways

• Engagement, understanding and 

repair

• Create scientific database of historic 

built environments

Open access paper 
Lin, Y., Porr, A., Li, J., Logan, G., Xiao, N. and Miller, 

H.J. (2023) “Creating high resolution, three-

dimensional digital models of historic urban 

neighborhoods from Sanborn Fire Insurance maps 

using machine learning,” PLoS ONE, 18(6): e0286340

Includes link to repository with code and data
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