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#TLDR Method

= We introduce GUIDE < - a generative replay method that benefits from classifier guidance to Modified diffusion denoising process during generation of a sample from class v;_;:
generate rghearsal data samples prone to be forgotten. o B 2o (%ot vii1) = €9 (Xt b, yit) + SVl (. (y|20(%2), 41

= Our sampling approach moves replay examples closer to the classifier's decision boundary, N g -
making them highly valuable for class-incremental learning. guidance towards class from current task i

= Generated rehearsal samples are positioned near the classifier’s decision boundary and are more likely
to be forgotten.

= Since we use the previous frozen diffusion model, which is not trained on the classes from the
current task, we consistently obtain samples from the desired class v;_;.

Motivation

Existing generative replay methods randomly sample rehearsal examples from a generative model, which
contrasts with buffer-based approaches where the sampling strategy plays an important role.
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= The combination of guidance signals produces samples that align with the training data distribution of

the diffusion model yet exhibit features from classes unknown to the model. .
class: Mushroom

= [In GUIDE &, we use this observation in the continual training of a classifier.
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(a) Samples generated without guidance towards any unknown class.

Baguette Mushroom
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Figure 2. Rehearsal sampling in GUIDE &<, The replay samples, highlighted with blue borders, share features with the
examples from the current task, which may be related to characteristics such as color or background.

GUIDE ¢ mitigates forgetting in a classifier
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Where are the rehearsal samples located?

We launch an adversarial attack on the generated rehearsal samples to check how easy it is to change
their class to the one from the current task.

(b) Samples generated with guidance towards class unknown to diffusion model depicted above each plot.

Figure 1. Samples from our unconditional diffusion model trained only on goldfish and tiger shark classes. Prediction confidence
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In each task 4, we train a classifier [, (y|x) and a class-conditional diffusion model ey (x;, ¢, ) on
along with synthetic data samples from preceding tasks generated by the previous frozen
diffusion model €., (x4, t,y).

Properties of rehearsal samples in GUIDE < :

= |t is easy to fool a classifier with them
l * Yield lower outputs in the currently trained classifier than in the classifier from the previous task
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Results - average accuracy after the final task

Method CIFAR-10 CIFAR-100 ImageNet100
T =2 T =15 T =5 T =10 T =15 Tk 1 @® Airplane Tk2{ Bird e ;
Joint 93.14 £ 0.16 /2.32 +£0.24 66.85 + 2.25 Automobile Cat
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