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Few-shot Segmentation
n Semantic Segmentation

n Segment the targets of semantic categories (seen)

n Required a large amount of labeled data

n Can not handle the unseen categories

n Few-shot Segmentation:
n Segment the targets of a specific semantic category (unseen)

n leveraging few labeled data
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Few-shot Segmentation

n Train set 𝐷!"#$% with categories 𝐶&#'(, test set 𝐷!('! with categories 𝐶%)*(+
n 𝐶&#'( ∩ 𝐶%)*(+ = ∅

n Input construction: episode = 𝑆, 𝑄 ,

n Support set 𝑆 = 𝑥$', 𝑚$
'

$-.
/

n Query set 𝑄 = {(𝑥$
0 , 𝑚$

0)}

n The categories of 𝑆 and 𝑄 are the same
n 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛 = 𝑓 𝑄 𝑆)

Support Set Query Set

2-shot



Motivation

(a) Conventional approaches to train the FSS models

n introduce a bias towards the seen classes rather

than being ideally class-agnostic

n sensitive to the quality of support images

Support Query Prediction

(b) Proposed BAM

n Base learner identify confusable regions in the

query image

n base learner provide highly reliable segmentation

results



Method - Base learner

n Base learner: PSPNet trained on 𝐷&#'(



Method - Meta learner

n Meta learner: segment the object in query image under the guidance of support images

n 𝑣' = ℱ1))+ 𝑓2' ⊙ ℐ 𝑚' ∈ ℝ3

n 𝑝2 = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 𝒟2 ℱ45$6#%3( 𝑣', 𝑓2
0 ∈ ℝ7×9×:

n 𝒟2: ASPP



Method - Ensemble

𝑝&
; =C

$-.

,!

𝑝&$n Integrate the prediction of base learner

n Obtain Gram matrices 𝐺'/0

𝐴' = ℱ"('=#1( 𝑓+)>' ∈ ℝ?"×,

𝐺' = 𝐴'𝐴'@ ∈ ℝ?"×?"

𝜓 = 𝐺' − 𝐺0 A

𝑝;B = ℱ(%'(2&+( ℱC 𝑝2B , 𝑝&
;

𝑝; = 𝑝;B⊕ℱC(𝑝2. )



Method - K-shot

n Conventional method: average the support feature vectors

n Suboptimal: low quality support images contains less guidance

n Weighted fusion: a smaller value of 𝜓$ indicates a greater contribution

n 𝜓$ = 𝐺$' − 𝐺0 A

n Sort 𝜓D , 𝜓D = concate 𝜓$

n 𝜂 = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 𝑤7@𝑅𝑒𝐿𝑈 𝑤.@𝜓! ∈ ℝ/

n 𝜂 reverts to the original order

n Fusing support feature vectors and 𝜓 with 𝜂



实验

Pascal VOC

MS COCO



消融实验

𝑝;B = ℱ(%'(2&+( ℱC 𝑝2B , 𝑝&
;

ℱ(𝑝2B ⊕𝜓)


