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GeoAI-Enabled GIS Assistant

Gao & Goodchild (2013). Asking spatial questions to identify GIS functionality. 



• IJGIS, GeoInformatica, TGIS GeoAI Special Issues
• ACM SIGSPATIAL GeoAI Workshops 
(GeoAI’2017, 2018, 2019, 2021, 2022) 
• AAG GeoAI and Deep Learning Symposium
(AAG 2018, 2019, 2020, 2022, 2023)
• GIScience GeoKG & GeoAI Workshop (2021 & 2023)
• CPGIS & UCGIS GeoAI Webinar Series 
• Trillion Pixel Challenge for GeoAI (ORNL)

GeoAI events in the past five years

Topics: spatially explicit AI models, geographical object 
detection, spatial scene classification, spatial 
interpolation and predictions, geospatial semantics, 
geospatial knowledge graphs, intelligent cartography etc.



Spatially Explicit AI Models

• Invariance test: The results of spatially explicit models are not invariant
under relocation of the studied phenomena.

• Representation test: spatially explicit models contain spatial representations 
of the studied phenomena in their implementations (e.g., location encoding)

• Formulation test: spatially explicit models make use of spatial concepts in 
their formulations, e.g. the notion of a neighborhood.

• Outcome test: spatial structures/forms of inputs and outcomes are different.

Janowicz, Gao, McKenzie, Hu, Bhaduri. (2020) GeoAI: spatially explicit artificial intelligence techniques for geographic knowledge discovery and 
beyond. International Journal of Geographical Information Science, 34(4), pp.625-636.



Rao, Gao, Kang, & Huang. (2020). LSTM-TrajGAN: A Deep Learning Approach to Trajectory Privacy Protection. In the Proceedings of  GIScience 2021,12,1–17.

GeoAI for Location Privacy Protection



Trajectory Loss Function Design



Privacy-Preserving Machine Learning

Xu, Baracaldo, and Joshi, 2021, arXiv

Build trust in model training and inference on Cyberinfrastructure



Federated Learning-Based Framework

Rao, Gao, Li, & Huang. (2021) A privacy-preserving framework for location recommendation using decentralized collaborative machine 
learning, Transactions in GIS



National AI institute for Intelligent Cyberinfrastructure 
with Computational Learning in the Environment (ICICLE)

https://icicle.ai/

https://icicle.ai/

