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Smoke Segmentation

• In wildlife, smoke is an important indicator of fire. 
ESS enables rapid identification of the location of 
the smoke source, facilitating the timely 
extinguishing of the flames by rescue personnel 
and preventing the occurrence of large fires. 

• In industrial production, ESS can also aid in 
promptly detecting the location of gas leaks and 
prevent the spread of toxic and harmful gases. 



Traditional Smoke Segmentaion

In smoke segmentation, the color and texture features of smoke play a significant role. 
color enhancement techniques and color channel analysis to segment smoke regions
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Others focus on the clustering technique and morphology characteristics of smoke.
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Traditional Smoke Segmentaion



Smoke segmentation based on deep learning
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dual-channel encoder-decoder architecture

• Larger receptive fields to cope with the variability 
and blurred edges of smoke. 

DSS [5]
• Dual-channel encoder-decoder 
• One channel is used to coarsely extract global information
• The other channel is utilized to finely extract local information. 



Label Noise
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Regular Smoke Annotations

• Noisy labels are almost inevitable in smoke 
segmentation. 

• Smoke edges are complex and blurry, making it hard 
to distinguish smoke and background. 

• Smoke is non-rigid and lacks a fixed shape, making it 
difficult for annotators to become proficient 
through practice with the same shape. 



Motivation
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1) How to determine the sample weight through prototypes. 
2) How to update prototypes under noisy labels. 



CoSW Overview
Regularized Within-prototype Entropy (RWE) 

• Consider the information between all pixels that 
matched the given prototype and obtain adaptive 
sample weights (for 1). 

• Calculate the expectation of weighting samples, 
stable prototypes can be obtained (for 2)



SmokeSeg (Real-world Noise)
• Real-world smoke segmentation dataset
• Most images are early smoke.

Datasets

SMOKE5K (Real-world Noise) 
• 4K synthetic images
• + 1K real-world images)



Datasets

NS-1K (Synthetic Noise)



Comparison with State-of-the-Art Methods 

The best results: bold. The second-best results: underline. 
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Ablation Study
• Burg’s Entropy 

• Kapur’s Entropy 



Visualization

To determine whether the prototype is clean, it is necessary to 
introduce clean validation, which is not implemented in our work. 
This is also a direction for further research. 
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