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Table 1 Contents of the small-sample pest dataset AgriPest-13
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Fig. 1 Construction of the AgriPest-13 dataset
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Table 2 Comparison of detection performance (%) for two novel pest categories under 10-shot and 30-shot settings

Shot Baseline AP APs APss APs APy APy,

10 Faster R-CNN 0 0 0 - 0 0
YOLOV3 8.1 22.7 4.7 - 16.9 8.6
DINO 18.9 34.0 15.7 - 1.4 21.5
Meta R-CNN 15.1 36.6 9.3 - 33 15.7
FSDetView 9.3 24.4 4.5 - 13 10.2
MPSR 27.6 533 242 - 27.0 279
FSD-MOGA 37.0 57.8 29.9 - 26.4 39.9

30 Faster R-CNN 0.9 5.6 0.1 - 0 1.0
YOLOV3 6.7 20.8 33 - 8.2 7.1
DINO 8.0 18.0 6.4 - 32.8 8.2
Meta R-CNN 19.7 47.8 13.2 45.0 34.0
FSDetView 29.2 58.0 27.1 4.0 31.3
MPSR 414 70.2 41.0 61.5 41.5
FSD-MOGA 44.0 73.6 45.5 - 75.2 44.0




E3M

EE: ETZMEHERSH/NMERRERN

301

Ak, {E APM f5b5 I, FSD-MOGA B 75.2%[FIk:
Mgh R, FRPBRITE P AE R H ARSI B 81
FaE k.

£i4y 10-shot 15 30-shot 546 45 H vl LIFE H,
FSD-MOGA TEA [RIFEA BT T 3 PRIERR L RS
MIPERE, BEWAT RGBT DFEA U B AR A IIRS FE
3.2 HRAXLINLE

Z HEAIF Center Loss 5 MOGA AR AF 7Y :
[R50, F AgriPest-13 Zi4E LT T 1M Al s,
g Rk 3 R

7E 10-shot 5256 rh, JEZEHRIA! MPSR ] AP {H 4
27.6%. 41V 5| N\ Center Loss #H )5, AP 271 &
28.9%, AP.sIRTFE 26.5%. 41XTI N MOGA Hib

ap
He
o
7‘ ~

i, AP $ETFE 29.2%, AP,sikF] 26.9%. [FHf 5]
Center Loss 5 MOGA fidl)5, FAIPERESE— 2042
Tty AP iK% 37.0%, APso Ml AP7s 737k 2] 57.8% 4
29.9%.

11 30-shot SEH 1, JEZMIAY MPSR ) AP 16 H
41.4%. N Center Loss #EH 5, AP $2T+ 4 42.7%:;
A MOGA #iH 5, AP $-TH 2 42.9%. 24P BER
SRR R, BRI RRIA B tE, AP $TT 2 44.0%,
APso Fl APs 53 IS E] 73.6%A1 45.5%. [, 1E APy
R AP Febr FABEAT TSR

SUSAE R L], Center Loss 55 MOGA Hidhiyfie
SRR TR/ INEA R I M R, 45 & a et il —
SR AR R R IA BE ) SRR -

% 3 FSD-MOGA #2E!7E 10-shot 1 30-shot & & TAYHRESLIN LR (%)
Table 3 Ablation study results (%) of the FSD-MOGA model under 10-shot and 30-shot settings

Shot MPSR AP AP 5 AP 75 APg AP v AP,
Center Loss MOGA

10 27.6 53.3 24.2 27.0 27.9
+ 28.9 53.9 26.5 23.8 29.8

+ 29.2 54.7 26.9 40.6 29.5

+ + 37.0 57.8 29.9 26.4 39.9

30 414 70.2 41.0 61.5 41.5
+ 42.7 73.1 41.1 72.8 42.7

+ 429 71.9 43.6 72.8 429

+ + 44.0 73.6 455 75.2 44.0
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Fig. 5 Visual comparison of pest detection results between FSD-MOGA and MPSR
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Few-Shot Pest Detection via Multi-Order Feature Aggregation
CAO PeiPei, LI He', REN BaolJian’

ShangQiu University, College of Computer Engineering, Shangqiu 476000, Henan, China

Abstract: In real farmland scenarios, some pest species are difficult to collect, resulting in very limited sample sizes. Traditional
detection methods struggle to achieve reliable detection and classification performance under such few-shot conditions. This study aims
to address the problem of few-shot pest detection by improving the model’s generalization ability and detection performance. A dataset
named AgriPest-13 containing 13 pest categories was constructed, including 11 common pest species and 2 few-shot pests with only 10
and 30 images respectively. Based on this dataset, an improved few-shot detection method, FSD-MOGA (Few-Shot Detection with
Multi-Order Gated Aggregation), is proposed. The method is developed upon the classic few-shot detection model MPSR, integrating a
Multi-Order Gated Aggregation (MOGA) module to enhance feature representation under complex backgrounds and incorporating
Center Loss to optimize the distribution of classification features. Compared with the original MPSR model, FSD-MOGA achieves
significant performance improvements in few-shot pest detection tasks, particularly demonstrating more stable and accurate detection for
categories with extremely limited samples. FSD-MOGA effectively alleviates the detection challenges caused by scarce pest samples and
provides a feasible and efficient solution for intelligent pest detection in real agricultural environments with limited data.

Keywords: few-shot detection; pest recognition; feature aggregation; Center Loss; smart agriculture
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