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Abstract: In order to solve the problems of low efficiency, large workload, and easy false and missed
selection in manual sorting of silkworm cocoons, a lightweight detection model of silkworm cocoons based

on improved YOLOv8 was proposed. The model can effectively extract the local key features of the
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silkworm cocoon and strengthen the learning ability of the network model by introducing the coordinate
attention module into the C2f module of the backbone network. It also replaced the standard convolution in
the neck network with the lightweight convolution GSConv to reduce the number of model parameters and
improve the detection accuracy of the model. In this study, the dataset was constructed by collecting
images of silkworm cocoons on conveyor belts with a camera in the actual production environment, and the
collected images were preprocessed and the data was augmented to improve the generalization ability of the
model. The study found that the number of parameters of the improved YOLOv8 model was only
2.93 MB, and the mean average precision mAP, ; on the test set reached 92. 0%, which was 6. 6 percent-
age points higher than that of the original YOLOv8 model. Under the same experimental conditions, the
overall performance of this improved YOLOv8 model was better than that of the mainstream object
detection algorithm models such as Faster R-CNN, YOLOv5, YOLOv7, YOLOv8s and YOLOv8m,
where the mAP, ; of this model was 41.5 percentage points, 29.0 percentage points, 17.7 percentage
points, 2.6 percentage points and 1. 2 percentage points higher than that of other models, respectively.
The algorithm proposed in this study meets the requirements of the lightweight model for detection of
silkworm cocoons in the case of small cocoon spacing, mulberry leaf residue sheltering, silk wrapping, and
stacked distribution of cocoons, and provides a theoretical basis for the development of intelligent
silkworm cocoon sorting equipment.
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R TTULES, TR E S AR/, M YOLOvS Kl i, A W0 B2 AR b A SCRE R A IC,
Wb B A S 7 B /N B FR AR AE B PE RE O T8 YOLOvVS A5 | Xk T 46 Y W B 2 1 2 B 4 3 o bR AR 8L 1 B
FRbt, B YOLOvS BERIAEFE AT B G, RIVKE 5 5F A0 s % A, (RO A ki 5 19 YOLOvS B af L)
HERR DX 20 BB B 5 W B, U0 BH AR SO B N AR R I /)N B B e AiF 5P B P B, T EL AT L o 0 X9 AH DL
fiE s 3 FH T 52 bR Ay BT R Y S R R

it YOLOvV8 BRI J5 Xt AN [] A 8 Fl 28 i A 00 4 B X L & 4 FroR s Bk YOLOv8 5 YOLOvS A
o, BARX T B P IR YOLOVS IR T 2. 5 AN E 40 s, (HUEXT T LA SRED A WTE B0 P 43 )48
FT UAES A, 46.7 N EAE L 20. 2 N ES S, HmAP, , MR YOLOvS R &, T T 6.6 N E
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Oy o BUE YOLOVS BEBITE S8 | I mlis S8 DL R R /N J5 T e st YOLOvS BB BB/, A H T

A fem it A5G 1R RS Bl I H 19 2 1F

Upper 0.94

Upper 0.62

a. YOLOv8 b. EiFYOLOVS
9 HEEIERE N R 3T
T4 BHBIEREBIMERETLE
) P/% mAP, ¥t/ FLOPs/  #iflk/h/
P 2 o N e S \

oy Y B SNy g B % MB G MB

YOLOvS8 92.5 95.3 42.5 69. 0 85.4 3.01 8.2 11. 49

Mtk YOLOvS 93.5 92.8 89. 2 89. 2 92.0 2.93 8.1 11.18

2.4 i YOLOvS #8158 stk 16

AT RUETE IR A YOLOvS EEsn C2f-CA 72 HIALHI AL F1 GSConv 45 He X 46 04 BE il 52 . 1F

—LITJE TIH RS, 45 RANR 5 R,

x5 HRABRER
F A4 P/% R/% mAP, 5/ % mAP 5. 0.5/ %
YOLOvVS 74.8 79.8 85. 4 76.1
+C2{-CA 85.5 74. 2 90. 2 82.2
+GSConv 79.8 84.2 86. 6 77.6
+C2f-CA+GSConv 91.2 81.0 92.0 82.8

25 AlAL R YOLOvS BRI R [E 2 & B 9 P o~ 74.8% . R 0 79.8%, mAP,; 4 85. 4%,
mAP 5.0 N T6. 1% FEUWM C2H-CAFERBNWLEG, P mAP, s« mAP, 5.0 55T T 10. 7 4A~H 40
BLOASAHESE. 6. LA ASS. R FHET 5.6 ME T8, RUA — 38 el Bl & 2 ERm
GSConv B JG, P. R, mAP ;. mAP 5.0 AMNEFT 5 NAES M A ANEST A L2 DNHT A

1.5 ANE S M= SHLE C2-CA Bk f1 GSConv B [7] B IR iM% YOLOvS Bifl 5, 254

fiE e 1L -
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P.R.mAP,.. mAP, .00 r 3R 91.2%. 81.0%. 92.0%. 82.8%, )& YOLOvS #i#l %) P, R,
mAP 5. mAP 5. o0 RTFT 16,4 ANE ML L2 D ED AL 6.6 NEAM AL 6.7 DA A, it
Al 56 UE— 25 B IE T AR SO R R el B B

3 e

ARCHEHFETFT I YOLOVS &R MEF SR B I ik, SCH T HBAF AR EFHESI, 45 H
WM 45 .

1) AR C2f-CA g5 AT EH2 B, #H L SE. CBAM., ECA 3 FhiE&E I#LHl, A< T A8 C2{-CA
B SRR YRR AR T T 7.9 N E S L 8. T AN E AN S L 10,8 AN A N, X T AE T B 0 R 2R

W= A T EAF I ROR . R GSConv BEHE bR, BIEIS BRI/ T 300, mAP; & T 1.2 4
oy I8F] 86. 6%, FRE T AR SCRHE R A (1 W AT

2) ARSI YOLOVS BRI AE M 4E i) mAP, , 3538 T 92. 0%, MRS E8A N 2. 93 MB, ##
FOIsBECH 8.1 G, SEX &gk B R 69K I I R R 123,21 ms, AT IR YOLOvS K i #5 R1, ol ok Y
YOLOvS B AV H B2 Ak, A5 KGR 00 . 5 A 28 i H ARG I S VE AR L, BloiE i) YOLOvS 5 AU (A Pk fig
AR, W AE R AHIEROE . R AR Y . A RO BHE S AR R T AR AR AR
FERIRI R BER, DU 2 e A 4 800 35 e 45 19 T 2 11 B JEE A
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