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Data Replay: the model can keep a relatively small set, namely exemplar set, 
to reserve the representative instances from former tasks. 

Parameter Regularization:  estimating the importance of different 
parameters for past tasks and then limit the updating of these important 
parameters when learning new tasks.

Dynamic Networks: dynamic networks are designed to dynamically adjust 
the model’s representation ability to fit the evolving data stream.

Knowledge Distillation: assuming the old model is a good “teacher” 
for all the seen classes in  previous tasks.



Motivation

In non-exemplar class-incremental learning 
(NECIL), a serious challenge is to 
discriminate between old and new classes 
without access to old data. 

Most methods usually start considering 
handling conflicts between old and new 
classes only when new tasks arrive.



Baseline

▶Base phase

▶Incremental phase

knowledge distillation    + prototype rehearsal

encourage the model to mimic the 
previous representation
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Method

▶For a batch

facilitate intra-class 
concentration

reinforce inter-class 
reserved separation

▶



Method

▶Aim: embed the new class into the previously reserved space

▶Final loss of incremental phase

The plain idea is to keep the new classes well 
clustered and distanced from the old ones.

However, it is not practical to establish a relationship 
directly between the saved prototypes and the new class 
features extracted by the current model due to the 
continual updating of the current embedding space.

promote orthogonality between the new class 
features and the old class prototypes.
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