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Introduction

DNNs achieve impressive results on many computer vision tasks……

But learning from noisy labels significantly degrades performances

Image classification Object detection Speech recognition



Motivation

How to deal with learning with noise?

• Transition matrix

• Noisy tolerance loss functions 

• Using additional supervision

Drawbacks

• Simple assumptions

• Infeasible for real-world noisy datasets

• Required extra clean samples



Method

Notations

• Training Set

• neural network

• Loss function

an optimization problem is defined as this where L represents the empirical risk. 

when Y contains noises, the solution of the above equation would be sub-optimal.

Xs indicates a set of class prototypes to represent the distribution of classes.



Method



Training Phase

The objective function is the empirical risk of cross-entropy loss

The corrected label is produced by a self-training scheme in the label 
correction phase.

Set α to 0 at the very beginning of training, After a preliminary network 
was trained, then step into the second phase and obtain the corrected 
label. 



Label Correction Phase

Select several class prototypes for each category

1. Use the preliminary network to extract deep features of images in 
the training set

2. Randomly sample m images and their deep features with label c

3. Then, we calculate the cosine similarity between the deep features 
and construct a similarity matrix



Label Correction Phase

To select prototypes, we define a density for each image

if the chosen prototypes are very close to 
each other, the representative ability of 
these prototypes is equivalent to using a 
single prototype.

Images with correct labels should be close to each other, while the 
images with noisy labels are usually isolated from others.



Label Correction Phase

defifine a similarity measurement ηi

where

• high-density value ρ 
Probability of a clean label

• low similarity value η 
Far away from other clean labels



Label Correction Phase

Given an image x, the similarity score for the c-th class is calculated as

After getting the corrected label, we treat it as complementary 
supervision signal to train the neural network in the training phase.



Iterative Self-Learning

The training phase and the label correction phase proceed iteratively.



Experiments



Experiments

Label Correction Accuracy

Number of Samples Prototype Selection



Experiments

Number of Class PrototypesWeight factor α
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