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Foundation Models

● Closed Book Question Answering
● Machine Translation
● Common Sense Reasoning
● Reading Comprehension 
● Natural Language Inference 
● …

Various NLP Tasks

Few-shot 
Adaptation

GPT-3 (Brown et al., 2020)

● Text-to-image generation
● Image Completion
● Image Editing
● Style Transfer 
● …

Various CV TasksDALL·E 2 (Ramesh et al., 2022)

Zero-shot 
Transfer

A large task-agnostic pre-trained model which can be 
adapted via fine-tuning or few-shot/zero-shot learning 
on a wide range of domains. (Bommasani et al, 2021)

Foundation Models

Question Answering Models

Machine Translation Models

Common Sensing Reasoning Models

Reading Comprehension Models

Natural Language Inference Models

Image Classification Models

Text-to-image Generation Models

Image Editing Models

Task-Specific Models

Training specific models for 
specific tasks

Paradigm 
shift

Artificial Intelligence Artificial General Intelligence
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Reinforcement LearningNatural Language Processing Computer Vision 

Gato (Reed et al. 2022)

ChatGPT/GPT-4 (OpenAI. 2023)

Stanford Alpaca 

Segment Anying (Kirillov et al, 2023) Whisper (Radford et al. 2022)

Natural Language Processing Computer Vision Reinforcement Learning

Imagen (Saharia et al. 2022)

Foundation Models in Different Domains

Signal Processing
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AGI on Spatial Social Network Research

Location Data Social Network Structure

Geo-tagged Image Data (e.g., Flickr) 

How can the existing cutting-edge foundation models utilized on spatial social 
network research?

Geo-tagged Text Data



AGI on Geo-tagged Text Data
● People have made increasing use of social media platforms, such as Twitter, 

during natural disasters to share urgent information and request help.
● The ability to automatically and accurately extract location descriptions from 

social media messages is critical for supporting disaster response efforts.
● Existing Named Entity Recognizers (NER) CANNOT recognize these multi-entity 

location descriptions.
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The impact area of Hurricane Harvey (Li et al., 2023)

(Mai et al., 2022; Mai et al 2023)



AGI on Geo-tagged Text Data

● Investigate the performance of  large language models on toponym 
recognition and location description recognition:

● Toponym Recognition Location Description Recognition

*toponyms: proper names of places, also known as place names 
and geographic names.



AGI on Geo-tagged Text Data

● Toponym recognition: FMs (e.g., 
GPT-2/3)  consistently outperform 
the fully-supervised baselines 
with only 8 few-shot examples

● Location Description Recognition:  
GPT-3 achieves the best Recall 
score across all methods

Toponym 
Recognition

Location 
Description 
Recognition



● Geo-tagged images posted on various social media platforms, such as Flickr, Mapillary, have been widely used in 
various Urban Geography research:

○ Urban area of interest extraction (Hu et al., 2015)
○ Neighborhood livelihood indicator prediction (Lee et al., 2021) 

● One major limitation is the lack of massive labeled image datasets
● Can we use AGI to understand these geo-tagged images in a few-shot, or even zero-shot manner?

AGI on Geo-tagged Image Data
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Using geo-tagged Flickr images to extract urab area 
of interest (Hu et al., 2015; Mai et al, 2018)

Using Street-level images from Mapillary to predict livelihood Indicators, e.g., 
poverty, population, health indices (Lee et al., 2021)



AGI on Geo-tagged Image Data
Street-level Image-Based Urban Noise Intensity Classification
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Location Data and Social Network
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Future research direction: developing foundation model to directly handle location data as well as social network data.

Location Data Social Network Data
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IJGIS Special Issue on Geo-Foundation Models
GeoFM: Foundation Models for Geospatial Artificial Intelligence

Relevant Topics Include
● Benchmark the effectiveness of foundation models on different geospatial applications
● Novel prompt engineering methods for geo-foundation models
● Zero-shot and few-shot learning with geo-foundation models
● Fine-tuning foundation models on various geospatial tasks
● Development of (multimodal) foundation models for GeoAI applications
● Societal impacts, risks, and biases of foundation models for geospatial problems
● Endeavors in gathering and curating large-scale geospatial datasets for training/finetuning/evaluating foundation 

models.
● …

Submission Procedure
Interested authors should first submit a short abstract (250 words max) to Krzysztof Janowicz 
(krzysztof.janowicz@univie.ac.at) and Gengchen Mai (gengchen.mai25@uga.edu) before September 23th, 2023. 
Important Dates

● Abstracts (no more than 250 words) Due: Sep. 23, 2023
● Decisions on abstracts: Sep. 30, 2023
● Full manuscripts Due: Nov. 30, 2023

Special Issue Guest Editors
Krzysztof Janowicz, University of Vienna & UC Santa Barbara (krzysztof.janowicz@univie.ac.at)
Gengchen Mai, University of Georgia, Athens, Georgia, USA (gengchen.mai25@uga.edu)
Rui Zhu, University of Bristol, Bristol, UK (rui.zhu@bristol.ac.uk)
Weiming Huang, Nanyang Technological University, Singapore (weiming.huang@ntu.edu.sg)
Ni Lao, Google, Mountain View, CA, USA (nlao@google.com)
Ling Cai, IBM Research, San Jose, CA, USA (lingcai@ibm.com) 12
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