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motivation
There is no completely clean data set

Multi-label image(blue)

Ontological problem(green)

label error(red)

How to identify and clean noisy label ？

M.I.T. and Google researchers tried to clean up the data in what they called "Confident Learning," in a 
semi-supervised way.



How does Confident Learning Work?
1. let’s imagine we have a dataset with images of dogs, foxes, and cows.

2. Get a confidence matrix

out-of-sample predicted probabilities
matrix size: # of examples(400) by # of classes (3)

noisy labels 
vector length: number of examples (400)



How does Confident Learning Work?

3. Estimate the joint distribution of noisy and true labels and find label 
issues

non-diagonal entries in the matrix marked as label issues

4. Clean the data set



Framework

How does Confident Learning Work?

1. out-of-sample predicted probabilities
(matrix size: # of examples by # of classes)

2. noisy labels (vector length: number of examples)

1. Estimate the joint distribution.

2. Find and prune noisy examples with label issues.

3. Train with errors removed.

Tow inputs

Three steps

cross-validation

Same dataset
Different parameters or model 



Practical Applications of Confident Learning

a comparison of CL versus recent state-
of-the-art approaches for multiclass 
learning with noisy labels on CIFAR-10.



Final Thoughts 

Benefits of confidence learning 

confident learning requires no hyperparameters

We use cross-validation to obtain predicted probabilities out-of-sample

Compare CL with AL

Can we apply CL to task segmentation ?

Active learning is an process of incrementing a data set.

Confident learning is an process of cleaning a data set

The probability value of each pixel with non-zero predicted probability is used as 
the probability of the sample 



Thanks
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