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Quick Preview

decouple feature space to stability-

correlated and plasticity-correlated

stability-correlated     → strict constraint

plasticity-correlated → loose constraint
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Continual Learning

• Continual Learning：continually learn novel tasks and avoid forgetting

• Key Problem：Catastrophic Forgetting、Stability-Plasticity Dilemma

• Stability：

preserve old knowledge

• Plasticity：

learn novel concepts



Class-Incremental Task-Incremental Domain-Incremental

Continual Learning
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Gradient Projection

Project gradient update into the orthogonal direction of the input space

• Orthogonal-based：

OWM / GPM / TRGP / etc

• Null space-based：

Adam-NSCL / AdNS / etc

(NMI’19)  (ICLR’21) (ICLR’22)

(CVPR’21)          (ECCV’22)



Gradient Projection

Project gradient update into the orthogonal direction of the input space

Avoid Forgetting



Gradient Projection

Feature Space Continual Learning Paradigm

• OWM

• GPM

• TRGP

• Adam-NSCL

• AdNS

……



Gradient Projection

Stability-Plasticity Dilemma in Gradient Projection

𝛆 ↑，stability ↑，plasticity ↓

𝜁 ↑， stability ↓，plasticity ↑
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Feature Space Decoupling

Motivation from GPM: GPM directly delete common bases when updating the feature space

Task-Shared bases is more important than Task-Specific bases 



Feature Space Decoupling

decouple feature space to stability-

correlated and plasticity-correlated

stability-correlated     → strict constraint

plasticity-correlated → loose constraint



Feature Space Decoupling

Subspace

intersection and sum

Stability subspace：

Plasticity subspace:

（sum of intersection）→ Task-Shared

（orthogonal complementary of I）→ Task-Specific



Feature Space Decoupling

Experimental evidence

Influence Score of gradient update：

its interference with feature space

Influence Score of feature subspace：

sum of Influence Score of gradient component within this subspace



Feature Space Decoupling
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Experiments

Main Results



Experiments

Dimension, BWT and ACC



Experiments

Stability-Plasticity

Comparison of BWT when same 

constraints are put on I and R



Experiments

Computational complexity
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