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Hard to adapt to new classes without forgetting



Selfless Network
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Selfless Network:

A network leaving enough capacity to learn 
new classes.

Selfless sequential learning, Aljundi and Tuytelaars, ICLR 2019
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What if we could have a prior on the future?



Future’s priors
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Phylogenetic-like tree of the different classes to be learned
e.g. ImageNet, iNaturalist…  
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World knowledge from word embeddings trained on encyclopedias
e.g. word2vec from Wikipedia
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4. Eval on all classes
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Generative Moment Matching Network

generating fake features from metadata

to mimick real features of seen classes
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Train on real and Ghost features

23Ghost

f t-1

f t

g t-1

clf t

ℎ.

/ℎ.

0𝑦. ℒ3456789:;

ℒ<=:;=>> & 
ℒ:?@6AB7

𝐱.

𝐸.
ℒEEF

𝜉

Ghost 
features

Extracted 
features

FrozenTrained
“Seen” classes (C 1:t)

Indicate if c belong to H “Unseen” classes (C t+1:T)
Both

Legend: 



Exclusion zones

24Ghost

Task 𝑡 Task 𝑡 + 1

Ghosts

Ghosts

Ghosts

Ghosts

New class

New class



Results



Qualitative Results
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Split-MNIST with a 2-dimensions features

Task 𝑇% Task 𝑇& Task 𝑇'



Quantitative Results
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Average incremental accuracy



Quantitative Results
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Final accuracy
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