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Datastream learning context

• Command/Gesture recognition

system

• Recommendation system

• Fraud detection
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Evolving Fuzzy System (EFS)

IF Premise THEN Conclusion

TS Rule i: IF x is close to Pi THEN y1i = Π1
i x .. yki = Πk

i x

β ∈ [0, 1]: membership function

ym =
r∑

i=1

βi (x)ymi

class(x) = y = argmax ym(x)
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ParaFIS: A design based on the anticipation concept

[Leroy 2019]

+ More reactive than starting from scratch

+ More stable than always forget
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Further in the anticipation concept

What about anticipation in conclusion?

+ Integrate forgetting capacity in conclusion (improve reactivity)

+ Restoring consistency between premise part and conclusion part

Two main difficulties to deal with:

• Forgetting in the weighted recursive least square learning
model (WRLS) not fully solve

- Windup problem, collapse of conclusion, noise sensitivity

• Interconnection between premises and conclusions

- weight: β̄i (x) = βi (x)∑
j βj (x)

→ Complexity in R*(R+1)*C =⇒ Real-time constraint not

satisfied
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The differed directional forgetting - DDF

Idea: Apply DDF [Bouillon 2012] only in the anticipation module

Forgetting factor = Correlation matrix

Compute on a sliding window

→ Forget in the direction of data activation

+ Preserve stability in the principal system - no windup problem
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Reduce complexity

Reduce the number of parameters to learn

Two strategies to replace conclusion after a drift:

• The Naive Approach

• The Global Approach 9



Reduce complexity: Naive Approach
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Reduce complexity: Global Approach
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Experimental validation

The level of significance of these results have been validated by a McNemar test 13



Experimental validation
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