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Industrial identification method of Agaricus bisporus based on deep learning

LIU Zhenyu', HUANG Jing’, CHEN Mengfei', ZHAI Zhenlin', LIAN Haijun’, YE Rongkun®
(1. Faculty of Electromechanical Engineering, Fujian College of Water Conservancy and Electric Power, Yongan 366000, China;
2. School of Electrical, Electronic Engineering and Physics, Fujian University of Technology, Fuzhou 350118, China)

Abstract; To address the challenges of low efficiency and unstable quality associated with manual
identification methods in industrial bisporus mushroom cultivation, an enhanced SIAF-YOLOv8 algorithm for
bisporus mushroom identification was developed to achieve automatic and precise detection. First, the feature
fusion architecture was restructured using a four—layer asymptotic feature pyramid network ( AFPN) , thereby
reducing the semantic gap through multi-level feature interaction. Second, the SimAM 3D attention mechanism
was integrated into the backbone network to enable adaptive parametric feature weighting. A self—built dataset
comprising 2 111 images and 60 053 samples of Agaricus bisporus was utilized for validation. Results show that
the improved algorithm achieved AP50 and AP50-95 scores of 98.5% and 85.7%, respectively, representing
improvement of 1.0% and 4.6% over the original YOLOv8n. Additionally, the model size was reduced to 5.6
MB, with a single—image inference time of 12ms. Compared to several contemporary general —purpose object
detection algorithms, SIAF-YOLOvS offers an optimal balance between detection accuracy, speed, and model
compactness, providing an effective solution for agricultural robot vision systems.

Keywords: identification of Agaricus bisporus; SIAF-YOLOvS8; AFPN; SimAM 3D attention mechanism
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Fig.1 Mushroom with different growth cycles
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Tab.1 Sample size of data set
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Tab.2 Comparison test results of general model

LT Precision Recall AP50/%  AP50-95/%  FRUEEGHERING ]/ /ms AN MR/ MB
Faster R-CNN 0.975 0.917 0.957 0.870 37.3 45.42
YOLOv3-Tiny 0.953 0.844 0.914 0.775 8.6 23.20

YOLOv5n 0.943 0.929 0.973 0.834 9.5 5.00
YOLOv6n 0.95 0.923 0.97 0.831 9.8 8.27
YOLOv8n 0.955 0.923 0.975 0.841 9.5 5.90
YOLOv10n 0.945 0.927 0.977 0.842 13.0 5.47
YOLOv11n 0.955 0.909 0.971 0.835 14.2 5.20
SIAF-YOLOvS 0.945 0.985 0.985 0.857 12.0 5.60
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Tab.3 Regularization parameter experiment analysis
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Tab.4 Ablation test
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i R
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YOLOv8n 0.975 0.841 9.5 5.9
YOLOv8n-SimAM ~ 0.976  0.843  10.0 5.9
YOLOv8n-AFPN  0.984 0.854  11.9 5.6
SIAF-YOLOv8n  0.985 0.857  12.0 5.6

234 FHALERMN

A= S BEHLAA B AR T 4 Wi RUH6 % 5]
1%, NE 4 S fgm— a0, Horp SR ARG
Yt AR 3 YOLOvS A5 RIS [R5 A 5 R 7w
P, CaE A U 4G N 47 5 R 2% STAF-YOLOv8n 45 7Y
KA TR 7 5 R s B, T Ak g SR s,
B YOLOVS B vkAe 355 — = BRI 24 7778 /N
H AR A B G, M LA L T A = v A B Bk,
I ZF, SIAF-YOLOvS8 &% /1N H AR KGR
SIAE T WA TE, REAS o R 3 G b ) 2 Ak
Hir, AR A m g s iR, XEET
AFPN 254 N T 45 3R I 4 24 30R-E 2, 3F
ISR PR R SEAE RS T AR
FERFEAS B, BT /Iy B A RO A R4 CR 3=
P AL TS [ SimAM T & Lk T 3 2
PR P (1 30 3 A R, BE NS A R A B AN AR
JEE 9 LA 3 RS AT

BLAN , Ryt — 25 B BT H Bk i A s, X 1
WELHARE Y 4 05 R A BT 7 AT Ak A4 T
B, an &5 B s, b s AU R I b 5 AR SR
YOLOvS B 75 A7) 37 5 1 $4%  P1 DUA%CS
PRG35 510 6 SIAF-YOLOv8n AU 7E AR
[Fi] 37 s A A0 1 0 25 SR TR A T [T X3k i R
b 7R A 5 DX B, LB R U S R Bk U
ZE IR R, SIAF-YOLOvSn 5. 7 78 XU A9 75 [X 38 )
PO AR, JUH R TR/ B AR KI5 £ 140
B WNRCR TN W3, A5 A B I AR
(N2 5 FroR ) R P L AE /N BR SR 22
R RIMFE , A RRE M,



55 6 1] XIHRT*, 45 BT IRBE 5~ BBl Tk R 757k 597

ﬂ”ﬁﬁﬂﬁuﬂﬂiﬁgi

T

gj.” ¥ ]
""E" 9 )

(i) BRI B () RCER TR 5t —

B4 HEBGEMBERT

Fig.4 Comparison of field image detection effects
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Fig.5 Comparison of detection effects
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