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The Booming AI
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Deep Learning for Object Detection from Images

AlphaGo with Deep Learning

Transfer Map Styles with GeoAI

GeoAI: The integration of geospatial 
studies and AI

Gao, S., 2021. Geospatial Artificial Intelligence (GeoAI). Oxford University Press.

Singh, R., 2019. Integrating Deep Learning with GIS. 



GeoAI for Cartography
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Can we develop an artificial GIS analyst that passes a domain-specific 
Turing Test by 2030?

Can we develop an artificial cartographer assistant so that cartographers 
are no longer focused on the usage of cartographic tools and technical 
details but more on artistic map creation? 

Janowicz, K. et al., 2020. GeoAI: spatially explicit artificial intelligence techniques for geographic 
knowledge discovery and beyond. International Journal of Geographical Information Science.

GeoAI

GeoAI for Cartography



Computational Framework
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82 Papers

Scopus



GeoAI Approaches for Vector Data
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GeoAI Approaches for Raster Data
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Applications: Map Generalization

Convolutional Neural 
Network (CNN)Decision Tree Graph Convolutional 

Network (GCN)
Generative Adversarial 

Network (GAN)Methods

Tasks

Simplification Smooth

Courtial, A., et al., 2020. Exploring the potential of deep learning segmentation for mountain roads generalisation. ISPRS International Journal of Geo-Information.
Feng, Y., et al., 2019. Learning cartographic building generalization with deep convolutional neural networks. ISPRS International Journal of Geo-Information. 7



Applications: Typography

Tasks

Automatically place labels

Automatically generate map labels

Pokonieczny, K. et al., 2019. Using artificial neural network for labelling polygon features in topographic maps. GeoScape.
Li, Z., Guan, R., Yu, Q., Chiang, Y.Y. and Knoblock, C.A., 2021, November. Synthetic Map Generation to Provide Unlimited Training Data for Historical Map Text Detection. 
In Proceedings of the 4th ACM SIGSPATIAL International Workshop on AI for Geographic Knowledge Discovery (pp. 17-26).

Convolutional Neural 
Network (CNN)

Generative Adversarial 
Network (GAN)Methods Reinforcement 

Learning
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Applications: Design and Aesthetics
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Tasks

Map Style Transfer 

Simple styled maps Target styled mapsTransfer styled maps

Kang, Y., et al., 2019. Transferring multiscale map styles using generative adversarial networks. International Journal of Cartography.

Convolutional Neural 
Network (CNN)

Generative Adversarial 
Network (GAN)Methods

Urban Structure Fake Image

Zhao, B., et al., 2021. Deep fake geography? When geospatial data encounter Artificial Intelligence. Cartography and Geographic Information Science.

“Deep Fake Geography”



Applications: Map Reading
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Tasks

Map Object Detection

Convolutional Neural 
Network (CNN)

Graph Convolutional 
Network (GCN)Methods

Saeedimoghaddam, et al., 2020. Automatic extraction of road intersection points from USGS historical map series using deep convolutional neural networks. International 
Journal of Geographical Information Science.

Chiang, Y.Y., et al., 2020. Training deep learning models for geographic feature recognition from historical maps. In Using historical maps in scientific studies.



Applications: Map Reading
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Tasks
Map Content Reference

Evans, M.R., et al., 2017, November. Livemaps: Learning geo-intent from images of maps on a large scale. In Proceedings of the 25th ACM SIGSPATIAL international conference 
on advances in geographic information systems.

Convolutional Neural 
Network (CNN)

Methods Find Similar Regions

Dobesova, Z., 2020. Experiment in finding look-alike European cities using urban atlas data. ISPRS International Journal of Geo-Information.



Applications: Knowledge Representation
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Summarize Cartographic KnowledgeTasks

Knowledge GraphMethods

Mai, G., et al., 2022. Narrative Cartography with Knowledge Graphs. Journal of Geovisualization and Spatial Analysis, 6(1), pp.1-24.



Ethics in GeoAI for Cartography
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Charging issues of dataset, visual styles, and generalization
outcomes

Commodification

Bias

Interpretability

The copyright and responsibility issue for the cartographic
outcomes produced by GeoAI

The “black-box” issue of the GeoAI in cartography

Toward trustworthy cartographic results generated by 
GeoAI

Biased dataset (e.g., spatial bias, population bias)



Discussion
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When should we use GeoAI for cartography?

How to integrate cartographers’ experience into GeoAI for cartography?

What would be the big picture of GeoAI for cartography?



Promote the Global Cartography/GIS Education
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Professors

The GISphere Project
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The GISphere Project has summarized more than 400 Cartography/GIS-related 
programs (e.g., urban planning, remote sensing) in more than 70 countries or regions 
across the world

Twitter: GISphere
YouTube: GISphere
Website: 
https://gisphere.github.io/

Programs

https://gisphere.github.io/


Yuhao Kang, Ph.D. student

Department of Geography

University of Wisconsin-Madison

yuhao.kang@wisc.edu www.kkyyhh96.site

Thank You!

T h e  e n d

I look forward to discussing with you!
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