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Background

What is Few-shot learning ?

It aims to recognize new objects with 
extremely limited training data for 
each category.

N way K shot:
N classes
K samples each class

1 2 3 4 5 ? ?
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Background

An example of 2-way 4-shot task
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Background

What are the solutions ?

• Fine-tuning

• Metric learning methods (Matching Network)

• Meta-Learning (MAML)

• Data augmentation and regularization

……

Drawbacks: overfiting, hard to train, not solve it. 
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Motivation

One can hardly estimate the data distribution without introducing 
the inductive bias.

Fundamental Problem of few-shot learning:

• SSFSL:  Semi-supervised few-shot learning

• TFSL:  Transductive inference for few-shot learning

Two strategies:
Use unlabeled data

Use test data
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Motivation

What are the solutions ?
Intuition: 

Problem: 

• How to select trustworthy unlabeled data ?
• Are label space (based on the probability of each class given by 

the classifier) and feature space (select samples most similar to 
training data) enough ?

• Few-shot learning model can utilize the data distributions of 
testing examples.

• Self-taught learning is a way in leveraging the information of 
unlabeled data.



7

Schematic illustration

What are the solutions ?
Instance credibility inference (ICI)



8

Instance Credibility Inference (ICI)

Train a linear classifier with the labeled few-shot examples and 
use it to infer the pseudo-labels for the unlabeled data.

Select the most trustworthy pseudo-labeled instances according to 
their credibility measured by the proposed ICI to augment the 
training set.

Classifier thus can be progressively updated and further infer
the unlabeled data.

Iterate 
until 
converge

sparsity degree
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Methodology

➢ A simple linear regression model: 

➢ Solving the problem of: 

➢ Let            = 0,  we have: 

➢ Take       into L  and solve the problem: 

➢ Rewrite the function as: 

Note:
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Methodology

A theoretical value  λmax guarantee the solution of 
equation all 0:

When λ changes from 0 to ∞, the sparsity of γ is 
increased until all of its elements are forced to be 
vanished

λ: Sparsity of γ:

Target:
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Algorithm
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Experiments

What are the solutions ?
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Experiments

What are the solutions ?Compare ICI with other 
sample selection strategies
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Experiments

What are the solutions ?
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Conclusion

• Instance Credibility Inference (ICI): exploit the 
distribution support of unlabeled instances for few-
shot learning

• In order to measure the credibility of each pseudo-labeled 
instance, we propose to solve a linear regression hypothesis 
by increasing the sparsity of the incidental parameters and 
rank the pseudo-labeled instance with their sparsity degree
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