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A Brief Synopsis

e Strong data augmentations are known to improve
performance in many tasks.

e Meta-learning has tons of moving parts which can be
augmented: support data, query data, tasks, shot

e Meta-learners are very sensitive to the amount of query data
and number of tasks and are less sensitive to the amount of
support data.

o We augment each separately to study the impact on
meta-learning.

o We propose Meta-MaxUp, an augmentation strategy that
improves meta-learning performance by significant margins.
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Where Does Dataset Diversity Matter Most?

Support Query Task T-shot 5-shot
600 600 full 7173 +£0.37 8439 +£0.25
5 600 full 7097 +£0.36 8451+ 0.24
5 (random) 600 full 58154+ 036 7626 + 0.27
600 S5 full 6025+ 037 7705+ 0.28
600 600 13 68244038 8177+ 0.26

Few-shot classification accuracy (%) using R2-D2 and a ResNet-12
backbone for various data size manipulations on CIFAR-FS. “Support”,
"Query” and "Task” columns denote the number of samples per class for
support and query data and the number of total tasks available for
sampling.




Comparing Augmentation Modes

CNN-4 ResNet-12

Mode Level 1-shot 5-shot 1-shot 5-shot

Baseline - 6756 £ 035 82394+ 026 7301+037 8429+ 024
CutMix Support 6905+ 036 8312+ 026 7279+ 037 8470+ 0.25
Self-Mix Support 6961+ 035 8343+ 025 7196+ 036 8484+ 0.25
CutMix Query  70.54 +0.33 84.69 +0.24 7597+ 0.34 8728 + 0.23
Random Erase  Query 6973 + 034 8404+ 025 73054+ 036 8567+ 025
Self-Mix Query 69544+ 035 8420+ 024 73594035 8614+ 024
MixUp Task 6721+ 035 8272+ 026 7205+ 0.37 8527 +025
Large Rotation Task 6896+ 035 8365+025 7379+ 036 8581+024
Horizontal Flip Shot 6813+ 035 8295+025 7325+036 8506+ 0.25
Random Crop Shot 6733 £036 8304+025 7056+037 8387+0.25

Few-shot classification accuracy (%) on the CIFAR-FS dataset with the
most effective data augmentations for each mode shown.
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Meta-MaxUp

o RL strategies and MaxUp have been proposed for
augmenting data in image classification.

e RL strategies are not computationally feasible for
meta-learning.

o Meta-MaxUp: try many augmentation strategies on each
batch, choose ones that maximize loss.

e Each batch, several augmentations and their combinations
are sampled and applied to support and query data.

e Select the augmentations that maximize query loss.

Ni et al



Meta-MaxUp

CIFAR-FS mini-ImageNet

Method 1-shot 5-shot 1-shot 5-shot

M-SVM Baseline 7099 +£ 037 8400+025 6001+032 77424023
M-SVM + LargeRot 7295+£024  8591+£018  6212+£022 7890 £ 077
M-SVM + LargeRot + ens 7585+ 024 8773+£017 6456+ 022 813540716
M-SVM + DA (ours) 7456 £ 034 87614023 64944+ 033 8210+ 0.23
M-SVM + MM (ours) 75.67 £ 034  8837+£023 6502+032 8242+023
M-SVM + MM + ens (ours) 76.38 + 0.33 89.16 +0.22 66.42+0.32 83.69+0.21
M-SVM + MM + ens + val (ours)  76.38 + 0.34 89.25+0.21 6737 +£0.32 84.57 +0.21

"M-SVM" denotes MetaOptNet with the SYM head. "DA" denotes training
with CutMix query augmentation and rotation task augmentation.
“LargeRot” denotes large rotation augmentation as in Liu et al. 2020.




Out-of-Distribution Testing on Meta-Dataset

Test Source R2-D2 + DA +MM MetaOptNet + DA +MM
ILSVRC 6904+ 031 7030+ 031 71.68+0.30 6892+030 7117+030 7219 +0.30
Birds 7522 +£030 7727 +028 7795+0.30 7558+039 7749+0.29 7747 +02
Omniglot 9746 +0.08 9610+ 011 96714+ 009 9743+0.10 95974+ 010 9659 + 0.09
Aircraft 5428+ 028 5893 +030 60.83-+0.28 53.40+0.37 6043+029 60.57+0.29
Textures 6347 £ 024 6598 £024 6134 +0.26 6329 +0.33 6570 +024 6942+ 0.25
Quick Draw 7639 +£ 027 7844 +0.27 80.83+0.25 7800+ 033 7956+ 0.25 80.67+0.25
Fungi 50414+ 022 5229+ 020 54124022 50564+ 021 5380+ 022 53.82+0.22

VGG Flower 8626 +£0.21 8779+ 019 90.29+0.17 8816+025 89924018 9113 +0.15
Traffic Signs 8398 + 0.34 84.23+£0.36 8359+ 036 8512+033 85.25+0.33 83.38+037
MSCOCO 7029 £030 7159+031 72.83+0.29 6952+032 7190+031 73.49 +0.30

Few-shot classification accuracy (%) on Meta-Dataset with both
MetaOptNet and R2-D2 learner."+ DA" denotes training with CutMix (Q) +
Rotation (T), and “+ MM" denotes training with Meta-MaxUp.




