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Continual Generative Learning

� Learning sequence tasks
� Catastrophic forgetting

Existing solutions

� Generative replay
⸰ High time complexity

� Train on current-task data
⸰ Unstable training
⸰ Inferior-quality sample
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Background
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(a) Catastrophic Forgetting
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� Sequentially generating 𝑇 tasks without forgetting
⸰ With only current-task data
⸰ With stable training 
⸰ Without inferior-quality sample

� Motivation from VAE
⸰ Sample reconstruction character of 

VAE/Diffusion
⸰ Stable training of reconstruction training 

(not adversarial training)
⸰ Discriminator-driven generation of GAN
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Problem

(b) KFC framework

(a) CVAE framework
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� no VAE-based CGL without replay
⸰ VAE’s stable training 
⸰ min

%!,#!
ℒ'()*+ 𝜙,, 𝜃, + ℒ'()*( 𝜙, + 𝜆,-ℒ'./+ 𝜃, + 𝜆,

0ℒ'123 𝜙,, 𝜃,

� Knowledge reconstruction
⸰ Extend VAE’s sample reconstruction
⸰ ℒ'./+ 𝜃, = −𝔼4"!#$ 5𝒙!#$|8!#$,𝒛 ,8~; <, 𝒚:!#$ ,𝒛~>(𝟎,𝑰) log 𝑝#! 3𝒙,C<|𝑦, 𝒛

� Feedback consolidation
⸰ Re-encode reconstructed data
⸰ ℒ'123 𝜙,, 𝜃, = 𝔼DEF 4"! 5𝒙!|8!,𝒛 KL 𝑞G! |𝒛 𝑦,, ;𝑥, ‖𝑝(𝒛)
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Method
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Experiments
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Experiments: limited resource
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Experiments: unlimited resource
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Experiments: ablations
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� Existing CGL methods
⸰ High time complexity of generative replay (GAN & VAE)
⸰ Inferior-quality sample of training on current-task data (GAN only)

� We propose KFC
⸰ Use VAE’s stable training
⸰ Propose knowledge reconstruction
⸰ Propose Feedback consolidation

� Improves VAE-based CGL method efficiently and effectively
⸰ MNIST, FashionMNIST,  CIFAR10
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Conclusion
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Thanks for your attention!

Libo Huang
huanglibo@ict.ac.cn
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