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Continual Learning

Definition:

learning a sequence of tasks without
catastrophic forgetting




Continual Learning
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learning a sequence of tasks without
catastrophic forgetting

Task 2 Task 3

Hypothesis:

Catastrophic forgetting is due in part to forgetting the original reasoning for a
previous prediction.



eXplainable Al for Continual Learning

Hypothesis:

Catastrophic forgetting is due in part to forgetting the original reasoning for a previous prediction.




eXplainable Al for Continual Learning

Hypothesis:

Catastrophic forgetting is due in part to not being able to rely on the same reasoning as
was used for a previously seen observation.

Initial explanation/saliency map

Task t




eXplainable Al for Continual Learning

Hypothesis:

Catastrophic forgetting is due in part to not being able to rely on the same reasoning as
was used for a previously seen observation.

In|t|al explanatlon/sallency map
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Final Task

Model remembers the initial reason



eXplainable Al for Continual Learning

Hypothesis:

Catastrophic forgetting is due in part to not being able to rely on the same reasoning as
was used for a previously seen observation.

Model remembers the initial reason

In|t|al explanation/saliency map

Model forgets the initial reason
Task t




Experience Replay (ER) in CL




Remembering for the Right Reasons (RRR)




Remembering for the Right Reasons (RRR)

Lrrr(fo, M™P, MRRR) — E((w,y),é)N(Mrep,MRRR)"Xﬂ(fg(x)) — 5[l



Remembering for the Right Reasons (RRR)

/ Saliency maps \

Vanllla Backprop
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Backprop w/ SmoothGrad
(Smilkov et al., 2017)

Grad-CAM
(Selvaraju et al., 2017)
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Lrrr(fo, M™P, MRRR) — E((w,y),é)N(Mrep,MRRR)HXAI(fg(CB)) — 5[l




Results: Few-Shot Class Incremental Learning

10-way 5-shot on CUB200 in 11 Tasks
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Results: Regular Class Incremental Learning

Accuracy (%)
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Effect on Model Explanations



Effect on Model Explanations

Pointing Game (PG) experiment (zhang et al., 2018)




Effect on Model Explanations

Pointing Game (PG) experiment (zhang et al., 2018)
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Effect on Model Explanations

After Task 2 After Task 5 After Task 7 After Task 9 After Task 11

Correct Incorrect Incorrect Incorrect




Conclusion .
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> Encouraging a model to remember its evidence
will reduce catastrophic forgetting
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. . . ER ER+RRR
> Use of eXplainable Al as part of a continual learning

process makes model explanations more accurate
and more interpretable
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Code: https://github.com/SaynaEbrahimi/Remembering-for-the-Right-Reasons
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