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Deep Learning limitation 
requires lots of information

(ex: ImageNet) 
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II) Transfer Learning 

MAML Proto. Net.
Baseline++

I) Meta Learning 

Snell, J., Swersky, K., Zemel, R.: Prototypical networks for few-shot learning. In: Advances in Neural Information Processing Systems(2017)

Finn, C., Abbeel, P., Levine, S.: Model-agnostic meta-learning for fast adaptation of deep networks. In: The International Conference on Machine Learning (2017)
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Related works





Stage 1: pretraining

feature extractor



feature extractor

Stage 2: fine-tuning



feature extractor

Stage 2: fine-tuning



feature extractor
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Detecting related bases



feature extractor

Detecting related bases
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Centroid alignment
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Centroid alignment-vizualization



Experiments

- Object recognition

• miniImageNet
• tieredImageNet
• FC100

- Fine-grained classification  

• CUB 

- Cross-domain adaptation 

• from miniImageNet to CUB

Datasets

- Conv4

- ResNet-18

- WRN-28-10

Backbones
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KR Allen et al. 2019

Closer look at prototypical network



KR Allen et al. 2019

Model fitting spectrum



KR Allen et al. 2019

This is accomplished by
- DP-means inside the episodic training loop. 

Closer look at IMP



i-th class embedding

Infinite mixture prototypes (IMP)

KR Allen et al. 2019

Naïve solution
k-mean on all the embedding examples   





Feature visualization (t-SNE on RN-18)
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Closer look at initial training 



ℒcl
ℒcp

loss computation 
in feature space

kc
*u i

zi

…

( | )f  …

ℒcp

ℒin

( | )f 

kc

…

loss computation 
in feature space

*u i

zi

iteration t+1 

Closer look at initial training 



PMM-visualization 



training time (epoch)
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PMM-progressive following



PMM-visualization 



PMM-validation accuracy dynamics



ResNet-12Conv4

miniImageNet



ResNet-12

tieredImageNet



ResNet-12

FC100



CUB and cross domain
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PMM-Alignment Extension



Current project

Self-PMM
under self-supervised learning framework



Thank you for 
your time!



Remaining components



n
o

ve
l

re
la

te
d

 b
as

es
Examples of related bases


