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MOTIVATION

• It is unpractical to annotate data with label distributions manually.

• Most existing datasets in the field of computer vision and machine 
learning are annotated by single-label or multi-labels

• It is promising to recover the desired label distributions exactly from 
existing logical labels

 Background
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MOTIVATION

 Existing LE Methods

• The objectives of most existing LE methods (GLLE, LESC, gLESC, and 
LEVI) can be concisely summarized as follows:

1. GLLE:

2. LESC and gLESC:

• Limitations:

1. neglect the label irrelevant information contained in X

2. Require the extra constraint:

• GLLE, LESC, gLESC, and 
LEVI  
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CONTRIBUTIONS

 New idea for the task of LE
• We deal with the LE from the perspective of information theory 
• We decompose the label relevant information into: 

1. the information about the assignments of labels to instance
2. the information about the label gaps between logical labels 

and distribution labels

Information Bottleneck

LE task ?
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The Proposed Framework

 Framework of LIB

• Fully consider the label relevant information during the LE process

L:  {0,1}c

X

+

LIB

Label gaps information 
Irrelevant information

Label assignments information X

H

D
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The Proposed Framework

 Objective of LIB

• LIB formulates the LE problem as the following two joint processes: 
1. Learn the representation with the label relevant information
2. Recover label distributions based on the learned representation

• as : label assignmens information modeling. 
† It excavates the information about the assignments of labels 

to the instance

• gap : label gaps information modeling. 
† It investigates the information about the label gaps between 

the logical labels and distribution labels

• : label irrelevant information modeling.
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The Proposed Framework

 Objective of LIB

• as :

1. KL divergence and the 
entropy are positive

2. Markov chain
L ← X → H



• gap : † We consider the conditional 
self-information here

† It can be also interpreted 
and derived from the view of 
the probability distribution
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The Proposed Framework

 Objective of LIB

• : label irrelevant information modeling.

• The objective of LIB can be formulated as follows：
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The Proposed Framework

 Objective of LIB

• The Objective of LIB can be formulated as follows：

† Use the empirical Monte 
Carlo approximation of 
sampling

† Reparameterization trick
† Variational Inference
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Comparison with Existing LE Methods

 Main difference between LIB and existing methods
• LIB deals with the problem of LE from the perspective of 

information bottleneck
• it Extra constraint：information in the label distributions is 

inherited from the initial logical labels.

It can be deduced by excavating the label relevant information about the 
label gaps between logical labels and label distributions reasonably.

mailto:zhengqinghai@fzu.edu.cn
mailto:qhxjtu@163.c0m
https://qinghai-zheng.github.io/


Qinghai Zheng, Fuzhou University, Email：zhengqinghai@fzu.edu.cn, qhxjtu@163.com homepage： https://qinghai-zheng.github.io/

Experimental Results

 Metrics and datasets
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Experimental Results

 Some results on the toy dataset and real-world datasets
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Thank you
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