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Single Positive Multi-label Learning Further Analysis

Qualitative Results

Traditional Solution

Motivation
Paper and Code are publicly available: 
https://github.com/Correr-
Zhou/SPML-AckTheUnknown

Acknowledging the Unknown

Benchmark Results
Experimental results with mAP on  four large-

scale multi-label datasets
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Distinguishability of the predictions for pos. and neg. labels 
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general scenario (MLML)
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The proposed method achieves SOTA results on all four 
benchmarks, and even approaches to the results of 
training with full annotations in some cases.

1. Entropy-Maximization (EM) Loss: maximizes the 
entropy of predicted probabilities for una. labels. 

2. Asymmetric Pseudo-Labeling (APL): adopts 
asymmetric-tolerance PL strategies.
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(c): Single Positive Multi-
label Learning (SPML)

P: positive labels    O: negative labels    
?: unknown Labels

In SPML, each multi-label training image has only one 
positive label and other labels remain unannotated.

(b): Multi-label Learning 
with Missing Labels (MLML)

(a): Multi-label Learning

Assuming-Negative (AN) Loss: assumes all unannotated 
labels are negative and follows BCE loss. 

The gradient regime of AN loss: 

It results in three issues:

1. Dominance of Assumed Negative Labels

2. Introduced Label Noise

3. Over-Suppression for Confident Positive 

Predictions

Una. labels need to be treated with a better gradient 
regime. Instead of making an unrealistic assumption, we
choose to acknowledge the fact that they are unknown.

https://github.com/Correr-Zhou/SPML-AckTheUnknown

