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Multi-class incremental learning

Challenge: catastrophic forgetting
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(Images from CIFAR-100 dataset)



Replay previous data within memory limitations
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Question: how to extract the exemplars?

(Images from CIFAR-100 dataset)



Question: how to extract the exemplars?

Existing methods Our method: mnemonics training

{ Herding (nearest neighbor) [1][2] Key idea: bilevel optimaztion

Random sampling [2]

Limitations:
- Heuristic selection, not performance-based
- Select from finite sets (real images)

Reference
[1] Rebuffi, Sylvestre-Alvise, et al. “iCaRL: Incremental Classifier and Representation Learning.” CVPR 2017;
[2] Wu, Yue, et al. “Large scale incremental learning.” CVPR 2019.



Mnemonics training: select exemplars to best represent the history data

In the i-th incremental phase,

Data for the current phase

i
We have: Eo:i-1 U@] = > 0; (model)

We aim to get: Exemplars for the current phase | &.; frain — ¢

Bilevel optimization formulation:

rgloln L(0F;E.1-1UD;)
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The global computing flow:

The data sequence

from different classes
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In the i-th incremental phase:
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Our method boosts the performance
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N - -
30 Boost SOTA for 10%
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#phase (N=25)
CIFAR-100 ImageNet
Metric Method
N=5 10 25 5 10 25 |
LwE® (2016) 4959 4698 4551 4435 3890 36.87 * Generic
LwF w/ ours 5443 5267 5175 5270 5037 50.79
iCaRL (2017) 5712 52.66 48.22 5150 46.89 43.14 « Boost the performance for
Average acc. (%) 1 iCaRL w/ ours 59.88 57.53 54.30 60.61 58.62 53.46 FOUR different baselines
A= LYV A, BiC(019) 5036 5420 5000  62.65 5872 5347
BiC w/ ours 60.67 58.11 55.51 64.63 6271 60.20
LUCIR (2019) 63.17 60.14 5754 6445 6157 5656
LUCIR w/ours 6495 6325 6370 6615 63.12 63.08
Reference

[8] Hou, Saihui, et al. “Learning a unified classifier incrementally via rebalancing.” CVPR 2019.



t-SNE results: clearer separation in the data
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[1] Rebuffi, Sylvestre-Alvise, et al. “iCaRL: Incremental Classifier and Representation Learning.” CVPR 2017;
[2] Wu, Yue, et al. “Large scale incremental learning.” CVPR 2019.
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Thank you!

Yaoyao Liu
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