
01 Background for Few-Shot Segmentation

• Motivation 
• Deep learning based computer vision systems have largely depended on large-scale training sets

• Deep networks mostly work with predefined classes and are incapable of generalizing to new ones

Few shot: learn how to recognize novel objects after seeing only a handful of exemplars

prototype

Feature from Res2 + Res3



01 Background for Few-Shot Segmentation

• Implementation  
• Divide the dataset into 𝐶𝑠𝑒𝑒𝑛 and 𝐶𝑢𝑛𝑠𝑒𝑒𝑛 (𝐶base and 𝐶novel)，𝐶𝑠𝑒𝑒𝑛 ∩ 𝐶𝑢𝑛𝑠𝑒𝑒𝑛 = ∅

• One-shot segmentation and 𝒌-shot segmentation

One-shot Segmentation: 

𝒌-shot Segmentation:

Support Image Query Images

… …

𝒌 Support Images Query Images

…



02 Generalized Few-shot Semantic Segmentation

• Limitations of Few-Shot-Seg

• FS-Seg requires support samples to contain classes that exist in query samples.

• FS-Seg only evaluates the novel classes, while test samples in normal semantic segmentation may also contain the 
base classes. 

• Introduce a new benchmark, called Generalized Few-Shot Semantic Segmentation



02
• Difference between 2 settings 

Generalized Few-shot Semantic Segmentation
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• The baseline for GFS-Seg.

• 𝑷𝒏

• 𝑷𝒃 The common semantic segmentation frameworks（e.g. FCN, DeepLab, PSPNet） can be 
decomposed into two parts: feature extractor and classifier. The classifier of size 𝑁𝑏 × d can be seen 
as 𝑁𝑏 base prototypes

• 𝑷𝒂𝒍𝒍

Generalized Few-shot Semantic Segmentation
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• Framework

• The weights of 𝑁𝑛 novel classes are directly set by the averaged novel features.

• Weights of 𝑛𝑏 base classes appear in support samples are enriched by SCE with the original weights.

• DQCE dynamically enriches the weights of 𝑁𝑏 base classes from query samples

Generalized Few-shot Semantic Segmentation
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• Support Contextual Enrichment (SCE)

• Dynamic Query Contextual Enrichment (DQCE)

• Final prototypes

Generalized Few-shot Semantic Segmentation

Why update the prototypes of the base classes?
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• Results 

Generalized Few-shot Semantic Segmentation



03 Dynamic Prototype Convolution Network for Few-Shot Semantic Segmentation

Most existing FSS methods usually cannot well capture 

the intrinsic object details in the query images that are 

widely encountered in FSS

DPCN can well capture the intrinsic subtle details. This 

benefits from dynamic convolution on query features 

with dynamic kernels generated from the support 

foreground features.



03 Dynamic Prototype Convolution Network for Few-Shot Semantic Segmentation

• Framework



03 Dynamic Prototype Convolution Network for Few-Shot Semantic Segmentation

• Support Activation Module (SAM)

Feature  7 × 7
Window size 3 × 1

𝑅 ∈ 3 × 1 × 7 × 7

Regional matching map：



03 Dynamic Prototype Convolution Network for Few-Shot Semantic Segmentation

• Dynamic Convolution Module



03 Dynamic Prototype Convolution Network for Few-Shot Semantic Segmentation

• Results 


