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Abstract:

This talk will describe how fuzzy transfer learning can innovatively and effectively learn from data to
support data-driven decision-making in uncertain and dynamic situations. The core idea behind fuzzy
transfer learning is to leverage previously acquired knowledge to assist in completing a prediction task in
a related domain by integrating fuzzy techniques with the transfer learning process. A set of new fuzzy
transfer learning theories, methodologies, and algorithms is introduced, which transfers knowledge
learned in one or more source domains to target domains. The fuzzy transfer learning set incorporates:

(1) a fuzzy refinement domain adaptation algorithm by utilizing the fuzzy system and
similarity/dissimilarity concepts to modify the target instances' labels for classification; (2) fuzzy rule-
based systems with mapping functions by building latent spaces to facilitate knowledge transfer for
regression tasks in both homogeneous and heterogeneous scenarios; (3) unsupervised domain
adaptation, to recognize newly emerged patterns in target domains that may be unlabelled. Patterns in
target domains are recognized by leveraging knowledge from patterns learned from source domains and
solutions to heterogeneous unsupervised domain adaptation via ndimensional fuzzy geometry and fuzzy
equivalence relations. These new developments can enhance data-driven prediction and decision
support systems in complex real-world environments.
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Topic: Data science concepts with case studies in health monitoring systems
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Example of Refinement Process (Step 4)

Step 3: Initial fuzzy labels (Target domain
labeled by source domain prediction model)

Each initial labeled instance \

Target Instance initial labels
(assumed possibility:
Suvive:0.5, Fail: 0.5)

Step 4-3
(0.6,0.4) F-Refinement

Source Domain
1000 Instances

Target Domain
1000 Instances

(0.7,0.3) F-Refincment

10 most F-dissimilar

(multiple)

10 most F-similar n
(0.9,0.1) F-Refinement

10 most F-dissimilar

Each instance’s label is revised 10 times! since survived >> failed the bank will survive

Jie Lu, UTS 6/1

Fuzzy Transfer Learning supports decision
making in complex data environments

Data

. Decision
Machine Making

Learning
(Fuzzy Transfer Learning)

Fuzzy techniques applied in transfer
leaming

O Fuzzy feature values

O Fuzzy values of labels

O Fuzzy measure and similarity

O Fuzzy clustering

O Information granularity

Data in Complex
Environment
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