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Few-shot Segmentation

B Semantic Segmentation
B Segment the targets of semantic categories (seen)
B Required a large amount of labeled data
B Can not handle the unseen categories
B Few-shot Segmentation:
B Segment the targets of a specific semantic category (unseen)

B |everaging few labeled data
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Few-shot Segmentation

B Train set Di.qin With categories Cp4se. T€st set Dy With categories Cppper

B Chase N Chover = 0

B Input construction: episode ={S, Q}"
B Support set S = {(xf, m{)I
B Query set Q = {(x,m{)}
B The categories of S and Q are the same

Support Set Query Set
B Prediction = f(Q | S) - |
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B Base learner identify confusable regions in the

query image (b)
B base learner provide highly reliable segmentation
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Method - Base learner
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Method - Meta learner

Support mask m#
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m oy = Tpool(fni © 7(m5)) € R*
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B Meta learner: segment the object in query image under the guidance of support images



Method - Ensemble

Support mask m#
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B |nfegrate the prediction of base learner plf = Z ph
B Obtain Gram matrices G5/4 =
As — Jreshape (fliw) € RClXN P}Q = Tensemble (Tlp(p?n)' pl];)

G5 = A AT € RG*G:
o pr =07 D Fy(pm)
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Method - K-shot

B Conventional method: average the support feature vectors

B Suboptimal: low quality support images contains less guidance

B Weighted fusion: a smaller value of y; indicates a greater contribution
m oy = |G - Gq||F
B Sort Yy, Y, = concate(y);)
B 7 =softmax (WZTReLU(Wthpt)) € RX

B 7 reverts to the original order

B Fusing support feature vectors and y with n
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1-shot 5-shot

Hackbome Method | 00 Fold1  Fold2 Fold3 Mean | Fold0 Foldl Fold2 Fold3 Mean
SG-One (TCYB'19) [0/] | 4020 5840 4840 3840 4630 | 41.90 5860 4860 3940 47.10

PANet (ICCV°19) [56] | 4230 5800 5110 4120 4810 | S1.80 6460 5980 4650 5570

FWB (ICCV'19) [56] | 47.00 59.60 5260 4830 5190 | 5090 6290 5650 50.10  55.10

veole  CRNet@VPR20)[33] | - ; : . 55.20 . : : : 58.50
PFENet (TPAMI'20) [51] | 5690 6820 5440 5240 5800 | 5900 69.10 5480 5290  59.00

HSNet ICCV'21) [37] | 59.60 6570 59.60 5400 5970 | 6490 69.00 6410 5860 64.10

Bascline | 5990 67.51 6493 5572 6202 | 64.02 7151 6939 6355 6112

BAM (ours) | 63.18 70.77 6614 5753 6441 | 6736 7305 7061 6400 68.76

CANet (ICCV'19) [00] | 5250 6590 5130 5190 5540 | 5550 67.80 5190 5320 57.10

PGNet (ICCV’19) [65] | 5600 6690 5060 5040 5600 | 5770 6870 5290 5460  58.50

CRNet (CVPR'20) 7] | - s : . 55.70 : 2 3 . 58.80

ResNetso PPNt (ECCV'20) [34] | 48.58  60.58 5571 4647 5284 | 885 6828 6677 5198 6297
PFENet (TPAMI'20) |51] | 6170  69.50 5540 5630 6080 | 63.10 7070 5580 5790 61.90

HSNet (ICCV'21) 7] | 6430 7070 6030 6050 6400 | 7030 7320 6740 67.10  69.50

Bascline | 6568 7141 6556 5893 6540 | 6728 7238 69.16 6625 68.77

BAM (ours) | 6897 7359 6755 6113 6781 | 7059 7505 7079 6720 7091

|-shot 5-shot

e Fold0 TFold-1 Fold2 Fold3 Mean | Fold0 TFold-1 Told2 Fold3 Mean
FWB [ ] 18.35 16.72 19.59 2543  20.02 | 2094 19.24 21.94 28.39 2263
PFENct[51] | 3540 38.10 3680 3470 3630 | 3820 4250 41.80 3890 40.40

VGGI6 PRNet [ ] 27.46 32.99 26.70 2898 29.03 | 31.18 36.54 31.54 3200 3282
Bascline | 3842 4375 4432 3084 AL8 | 4303 4888 4787 469 474l
BAM (ours) 3896 47.04 4641 41.57 4350 | 47.02 5262 4859 49.11 4934
HEA 1] 28.65 3602 30.16 3328 3203 | 3269 4212 3035 36.19 3534
ASGNet [ 7] - - - - 34.56 - - - - 42 48
ResNet50 HSNet[7] 3630 43.10 3870 38.70 3920 | 4330 5130 4820 45.00 46.90
Baseline 4102 4535 4386 4124 43.00 | 4698 5187 4949 4781 4904
BAM (ours) 4341 5059 4749 4342 4623 | 4926 5420 51.63 4955 51.16
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PT Loeta Init. P mloU FB-loU pjg = Fensemble (T Y (p;)n): plj; )
57.61 70.75
/ 59.12 71.94 l
v v 59.76 72.79 F(po, ® Y)
4 v v 62.49 75.43
/ / / o 64.41 77.26 nn.Parameter(torch.tensor([[1.0],[0.0]1]))
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