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Can you guess the category?

• Human is good at visual FSL.
porcupineechidna

??



Motivation

• Why do we need few shot learning?

VGG, ResNet ViT

Simonyan and Zisserman, VERY DEEP CONVOLUTIONAL NETWORKS FOR LARGE-SCALE IMAGERECOGNITION." in ICLR 2015.

He et al, Deep Residual Learning for Image Recognition, in CVPR 2016.

Dosovitskiy et al, AN IMAGE IS WORTH 16X16 WORDS: TRANSFORMERS FOR IMAGE RECOGNITION AT SCALE, in ICLR 2021.
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Motivation

• Why do we need few shot learning?

VGG, ResNet ViT

Valle-Pérez et al, Generalization bounds for deep learning, in arXiv 2020.
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Distinction to related topics

• Domain adaptation

• Long-tailed recognition

• Zero-shot learning

• … and open set recognition

Distinguish between known and 
unknown samples during 
inference.



Benchmarks

Omniglot (Lake et al) mini-ImageNet (Vinyals et al)

1,623 characters from 50 alphabets, 
while each character has 20 images of 
size 28 x 28. 
1,200 characters for training and the 
rest 423 for testing

100 classes randomly selected from 
ImageNet and each class contains
600 images with the size of 84 × 84.
64 classes for training, 16 for validation 
and 20 for testing.

CIFAR-100 for few-shot learning. 
60, 20, 20 classes for traing, val and test. 
600 images of size 32 × 32 per class

FC100 (Oreshkin et al)

Lake et al"The Omniglot challenge: a 3-year progress report." in Current Opinion in Behavioral Sciences, 2019.
Oreshkin et al, TADAM: Task dependent adaptive metric for improved few-shot learning, in NeurIPS 2018.
Vinyals et al, Matching Networks for One Shot Learning, in NeurIPS 2016.
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Meta-Dataset

Triantafillou et al, Meta-Dataset: A Dataset of Datasets for Learning to Learn from Few Examples, in ICLR 2020.



Benchmarks

Meta-Dataset

• ILSVRC-2012 (the ImageNet dataset, consisting of natural images with 1000 
categories)

• Omniglot (hand-written characters, 1623 classes)
• Aircraft (dataset of aircraft images, 100 classes)
• CUB-200-2011 (dataset of Birds, 200 classes)
• Describable Textures (different kinds of texture images with 43 categories)
• Quick Draw (black and white sketches of 345 different categories)
• Fungi (a large dataset of mushrooms with 1500 categories)
• VGG Flower (dataset of flower images with 102 categories),
• Traffic Signs (German traffic sign images with 43 classes)
• MSCOCO (images collected from Flickr, 80 classes).

Triantafillou et al, Meta-Dataset: A Dataset of Datasets for Learning to Learn from Few Examples, in ICLR 2020.
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Triantafillou et al, Meta-Dataset: A Dataset of Datasets for Learning to Learn from Few Examples, in ICLR 2020.

Generalized few shot learning



Benchmarks

Meta-DatasetMeta-train Meta-test

Triantafillou et al, Meta-Dataset: A Dataset of Datasets for Learning to Learn from Few Examples, in ICLR 2020.

Few-shot class-incremental learning



Benchmarks

https://paperswithcode.com/task/few-shot-image-
classification#benchmarks

https://paperswithcode.com/task/few-shot-image-classification#benchmarks


Further tasks

• Regression/Segmentation/Object detection/2D-to-3D/Reinforcement 
learning…

Yin et al, META-LEARNING WITHOUT MEMORIZATION, in ICLR 2020.



Further tasks

• Regression/Segmentation/Object detection/2D-to-3D/Reinforcement 
learning…

Wang et al, PANet: Few-Shot Image Semantic Segmentation with Prototype Alignment, in ICCV 2019.



Further tasks

• Regression/Segmentation/Object detection/2D-to-3D/Reinforcement 
learning…

Kang et al, Few-shot Object Detection via Feature Reweighting, in ICCV 2019.



Further tasks

• Regression/Segmentation/Object detection/2D-to-3D/Reinforcement 
learning…

Mildenhall et al, Representing Scenes as Neural Radiance Fields for View Synthesis, in ECCV 2020. 



Further tasks

• Regression/Segmentation/Object detection/2D-to-3D/Reinforcement 
learning…

Mishra et al, A SIMPLE NEURAL ATTENTIVE META-LEARNER, in ICLR 2018.



General-purpose l2l

Meta Omnium: A Benchmark for General-
Purpose Learning-to-Learn

Bohdal et al. in Meta Omnium: A Benchmark for General-Purpose Learning-to-Learn, in CVPR 2023.

https://github.com/edi-meta-learning/meta-omnium

https://github.com/edi-meta-learning/meta-omnium
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Conventional FSL

• Meta-learning methods
• Optimizer (Ravi et al 2017)
• Model initialization (Finn et al 2017)
• Metric learning (Vinyals et al 2017, Snell et al 2017)
• …

• Non meta-learning methods
• Fine-tuning
• Nearest neighbour (Wang et al 2019)
• …

…

• Improve FSL by statistical tools
• Sparsity (Wang et al)
• Causality (Xu et al)
• … 

Hospedales et al, Meta-Learning in Neural Networks: A Survey, in PAMI 2020.
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Wang et al, SimpleShot: Revisiting Nearest-Neighbor Classification for Few-Shot Learning, in arXiv 2019.

Feature ext. 𝑍 𝑍 =
𝑍 − ҧ𝑍

𝑍 − ҧ𝑍 2
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Conventional FSL
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Xu et al, PatchMix Augmentation to Identify Causal Features in Few-shot Learning, in PAMI 2022.
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FSL lately …

• FSL with foundation models

• Visual (/language) in-context learning

P>M>F

E.g. DINO > ProtoNet (PN) > Fine-tuning (FT)

Hu et al, Pushing the Limits of Simple Pipelines for Few-Shot Learning: External Data and Fine-Tuning Make a Difference, in CVPR 2022.

Influence of pre-training.

Influence of fine-tuning.
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FSL lately …

• FSL with foundation models

• Visual (/language) in-context learning

P>M>F

E.g. DINO > ProtoNet (PN) > Fine-tuning (FT)

Xu et al, Exploring Efficient Few-shot Adaptation for Vision Transformers, in TMLR 2022.
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FSL lately …

• FSL with foundation models

• Visual (/language) in-context learning

Bar et al, Visual Prompting via Image Inpainting, in NeurIPS 2022.

I love ice cream

??



FSL lately …

• FSL with foundation models

• Visual (/language) in-context learning

Tsimpoukelli et al, Multimodal Few-Shot Learning with Frozen Language Models, in NeurIPS 2021.



Take home

A Cascade Paradigm of Foundation Models

Zhang et al, Prompt, Generate, then Cache: Cascade of Foundation Models makes Strong Few-shot Learners, in CVPR 2023.



Thanks!

P>M>F


