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Motivation

« This proposal aims to develop new
spatially-explicit deep learning
frameworks by leveraging accumulated
physical knowledge and new optimization
algorithms to preserve spatial fairness
under long-term environmental changes.

Project Description

* Incorporate accumulated knowledge
about underlying physical processes
to preserve the model performance
under environmental changes.
Fairness objective and optimization:

(1) by resolving the data quality and
data quantity issues

(2) by exploring new bi-level
methods to optimize the fairness

Application examples

1. Agriculture

*  Food supply and food security

e Support to local farmers
(subsidies)

2. Flood mapping

* Human life

* Waterborne diseases

e Loss of public infrastructures
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Transforming deep
learning to preserve
spatial faimess under

environmental changes

Project Deliverables

* New deep learning framework for
decoupling spatial regions with spatial
bias

« New training strategies for preserving
spatial fairness

« New pipeline to integrate domain
knowledge with knowledge

Potential Impact

« Greatly benefit the domain of
machine learning and data science in
building fair models.

Provide fair solution to many
important societal applications, such
as agricultural monitoring and flood
mapping, to ensure fair distribution of
social resources.
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