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Few-Shot Classification Model with Fused Dual-Granularity Features

ZHOU Ying, CHEN Yuming’
(College of Computer and Information Engineering, Xiamen University of Technology, Xiamen 361024, China)

Abstract: In few-shot image classification, the number of samples is usually small. Moreover, existing
metric learning models cannot well balance local and global information. They are often affected by
complex backgrounds and thus cannot focus well on the main subject information. To address these issues,
a few-shot classification model named dual-granularity region confusion networks (DGRCN) that
integrates region-reorganized images and sub-block features is proposed. The DGRCN model introduces
the multi-granularity idea and proposes the region confusion granulation (RCG) method. Through this
method, multi-granularity regionreorganized images and multi-granularity sub-block sequences are
obtained, which alleviates the problem of insufficient samples. Secondly, picture-level and patch-level
features are extracted from the regionreorganized images and sub-block sequences, respectively. An
attention mechanism is added to refine the areas of focus and perform multi-granularity feature fusion based
on these two types of features. Finally, the classification results of the dual features are adaptively fused,
taking into account both global and local key information. DGRCN is experimented on the public datasets
minilmageNet, CUB and Stanford Dogs. Compared with the baseline model DN4, the accuracy has been
slightly improved. Experimental results show that DGRCN can effectively improve the performance of few-
shot classification tasks.

Highlights:

1. The dual-granularity region confusion network (DGRCN) is proposed to adaptively fuse patch-level and
picture-level dual-granularity features. Independent distance measurement and weighted classification in
dual-granularity feature spaces further align metric results with real distances.

2. A region confusion granulation (RCG) module is proposed to extract patch-level and picture-level
features and fully integrate global and local feature correlations.

3. Extensive experiments on minilmageNet, CUB and Stanford Dogs demonstrate the superior accuracy of
the proposed method, especially prominent performance improvements on fine-grained datasets.
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MeTAL® Conv-64 52.6340.37 70.52-40.29
GAP™ Conv-64 54.86+0.85 71.5540.61
CFS-space™  Conv-64 55.1540.84 69.294-0.69
HFFCR™ Conv-64 51.794-0.85 65.7440.72
SSL-ProtoNet™ Conv-64 52.5840.45 70.874-0.36
Ours(DGRCN)  Conv-64 56.01+0.31 72.81£0.17

%4 Stanford Dogs#{#E%E 5 way 1-shot/5-shot 3T LbSE18
Table4 5-way 1-shot and 5-shot comparison on

Stanford Dogs dataset

5-way accuracy/ %

5-way accuracy/ %

LR BT M 4% 157 CREtES
1-shot 5-shot 1-shot 5-shot
Matching Net®  Conv-64 60.064-0.88 74.57+0.73 Matching Net”  Conv-64 46.10+0.86 59.79-0.72
ProtoNet"” Conv-64 50.6740.88 75.06+0.67 ProtoNet"”! Conv-64 40.814+0.83 61.58+0.71
Relation Net”™  Conv-64 63.9440.92 77.87-+0.64 Relation Net®™  Conv-64 47.354-0.88 66.20--0.74
CovaMNet™  Conv-64 52.42+0.76 63.76+0.64 CovaMNet™  Conv-64 49.1040.76 63.0440.65
DN4™ Conv-64 53.1540.84 81.90-0.60 DN4™ Conv-64 45.7340.76 66.33+0.62
LMPNet™ Conv-64 53.5040.24 66.60+0.19 LMPNet™ Conv-64 51.1740.22 64.06+0.18
CFRN™ Conv-64 64.214-0.72 78.9340.41 AGLRs™ Conv-64 58.854-0.69 75.8240.49
CFS-space™  Conv-64 62.734-0.89 76.5440.62 DLG" Conv-64 47.7740.86 67.0740.72
AGLRs™ Conv-64 69.344-0.70 84.72+0.42 RaPSPNet™  Conv-64 55.7740.89 73.58+0.66
Ours(DGRCN)  Conv-64 69.86+0.33 88.92+0.11 Ours(DGRCN)  Conv-64 59.46£0.39 78.18£0.35
GLFARY Resnet-12 74.010.40 87.024-0.27 TST_MFL"™ Resnet-12 67.84--0.82 81.724-0.61
DeepEMD™  Resnet-12 75.654-0.83 88.69-20.50 HelixFormer™ Resnet-12 65.924-0.49 80.6540.36
MIANE Resnet-12 66.204-0.99 82.30--0.58 PaCL™! Resnet-12 59.764-0.70 77.50-0.48
KLSANet™  Resnet-12 74.9440.43 88.92+0.41 KLSANet®™  Resnet-12 64.43+0.81 81.07+0.31
Ours(DGRCN)  Resnet-12 76.37%0.31 89.52+0.69 Ours(DGRCN)  Resnet-12 71.76£0.23 84.22+0.42
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WRE S, AR E MO S, L4 e Table5 Results of different granularity combinations
T2% L LR ER R, A, 2%10,2,4]15]0, B 20 A 1-shot accuracy/ %
2,46 MEE 5, L% [2,4,6]5(2,3,4,6 45 5%, [0,2] 54.97
Jei A BB R TR, TR YRR A R [0,4] 54.31
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Table 7 Results of different attention mechanisms

No-attention ~ Self-attention ~ CBAM  Accuracy/ %
v - — 54.98
— N — 51.76
— — N 55.18

K8 ARFEEFMHMIEER

Table 8 Results of different feature selections
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Fig.5 Loss curve and accuracy curve comparison chart of different features
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Table 9 Comparison of complexity parameters between different models

G Ei) ZH/10° FIOPs/10° BITHTE/MB B 47IE] /s Accuracy/ %
DN4 0.11 8.89 2702 0.07 51.24
ProtoNet 0.11 8.98 2676 0.06 48.85
DGRCN(n=2) 0.29 27.61 3936 0.11 56.01
DGRCN(#n=3) 0.29 45.75 5908 0.19 55.18

2.6 AL

& 6 278 T minilmageNet 503 5 78 5-way 1-shot /T 55 ll 5-way 5-shot {T: 45 19 t-SNE nf ¥4k . 4710
L FE G R T IR AG o3 A BT R SR S AR AR 5 B T R PR AR AR =S (B 1 43 AT AL . B 6 T
W, BEASAE 28 2ob e AIE 5 B2 10T, 76 25 18] 0 43 A L BCHICEL | 78 28 ik A AR 4R I 2 I, A4S 288 ) A 28 TR A 43 A
P B rh o AE BE a2 > v, [R] 28 0 (4 A A A 25 ) o () B B 00, A5 AR 7E 43 S B B RE 4 0 47 L IX 4
DGROCN FY BURL BE R AR 7 1 7E P AN FRRAE 25 0] b A7 B2 o, A7 DAAS () (08 3 B 2 >0 5080 1) R AIE sk B 1 /0
5 REAS (A AR AT 5 A5 28 B o vfE ] &

2 . 15

O dgrer.e . I cotsin 20t
-2F .".'.-':... a .':" 10 -'fg';:'\ . : 15 '. 24
] B A PR M) r R L 10} -9
A 6l et WIS | o) Weste % N o Y]
Sf VTG ot of 25570
ok . s e -5 _°.-‘=¢'.’='\~- jod o0* [ argretting
b sa -10 -"".s‘..'._'_ : 1ol a;'!.z'.’;'?_’.'}:_,'l v
L ] - SN L
-5.0-2.5 0.0 3.5 50 7.5 105 -15 -10 -5 ]? 5 10 15 -15 -10 -5 xO 5 10
(al) JR RS (a2) SRR RG 5370 (a3) ERGS AR
(al) Original distribution (a2) Patch-level distribution (a3) Picture-level distribution
(a) 5-way l-shot
. 4 15
6r 10f T 1) A
4f R I 2 0800
. fen L . o0
2+ 5+ u'-O:“ 5 .;..|.
A 0 ~ ol Sl A0 e
2r N T .0,_‘.5..‘ . 5| [
4k - 5|t eds. % e S,
_2 L > ':;\:... ] f‘ -10 ,;‘;-5 N
= R B SN SRS BT 1 S
-10 8 -6 -4 _)26 0 2 4 6 -15 -10 -5 J(C) 5 10 15 -15 -10 -5 0x5 10 15 20
(1) JFhH5 1 (b2) FERRE S (b3) BB S SH
(b1) Original distribution (b2) Patch-level distribution (b3) Picture-level distribution

(b) 5-way 5-shot
56 minilmageNet #4% £ 1Y) - SNE 7] ¥ 1k
Fig.6 t-SNE visualization of the minilmageNet dataset
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