202641 J &k LAk 2= i %57 % 41

ET GEB  YOLO v8n Ry = 8F R B 5t 877 %

Z g LEET OATEC #F W # X KO
(1. A5 R BB 3% R BF G 0, I3 100007 2. JFAA M A% LI TR, & A5 830052,
3. () B SR BG4 1, R 211800)

FEE . WF SRR UL AE R R L AR B Y SR AR AR 2 — |, B X PR O BB A5 AR | RIS RY S5 T I A R AR
[, $2 T —Fh GEB — YOLO v8n i fb A M RE8F A M B vk . & 58, = TR 51 A GSConv 547 &M i 1 & )
HLifil (Efficient channel attention, ECA) , 3% 58 T Fp [F] %y i 45 45 = & (4 FEUGCRR AR A5 5 A0 B A5 52 1l BB 5 LUK, 5080 19 &%
SEAIMECRL] FEAE 4> 7 3 W 2% ( Bidirectional feature pyramid network, BiFPN) 38 5 7" A5 % A6 0 A8 857 4 AE el A9 38 L%
IR HE RS [ BB & & JE 51 A WloU A Sy i1 FUAE [l U5 453 2 ok 4, 38 0 20 A8 SR AR 0 e ME A (85 180 o 4 b 27 £ 59)
B PR DR 1 SR A 37 . RIS E S B 58 S 8L T L O BT 1] FH R] A 08 A 0 0 ) 4% A . &
SRR Wt A RSP 20K BE 3 {1l (Mean average precision, mAP) Fl F1 {523 H135 2] 1 91. 8% F1 90. 4% , Z § it
(Parameters) &A% 42. 8% , #5 &Y N 17 5 F & ( Model memory footprint) £ V% s iz 2 YK %% ( Floating point operations
FLOPs) 43 B P& IR ZE 3.5 MB Al 4. 1 x 10° , - ¥ 3 # A 7] 45 48 % 3. 6 ms, F£ T GEB — YOLO v8n R FF & | — K[ [
/N X T 0 o BP0 5 R 0, R e HL A 7E 4 =X IR R I 5 00 A8 A I XL )y e , B 4% E S TET b L R R o F
R 5 ST AR /0N DX JR] AR S s A I LA B A% Bl s S B TR R . AR L fk GEB — YOLO v8n 7 Sy [ [H] 3
B b AR e R U S SRR TR L T T 5

KW MRIF G OKSHEIR; 114 it fk; GEB— YOLO v8n

FESES: S126 X HERFRIZAD : A XEHS: 1000-1298(2026)01-0159-10

Tobacco Aphid Identification and Counting Method Based on
GEB - YOLO v8n

LUO Bin'? MA Leyi'"> ZHOU Yanan'® HUANG Shuo' XIE Ziwen' CHEN Dong'"
(1. Research Center of Intelligent Equipment, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China
2. College of Mechanical and Electrical Engineering, Xinjiang Agricultural University, Urumqi 830052, China
3. Nongxin ( Nanjing) Smart Agriculture Research Institute Co. , Ltd. , Nanjing 211800, China)

Abstract; A lightweight tobacco aphid detection algorithm called GEB — YOLO v8n was proposed to
address the problems in field image acquisition, such as dynamic changes in ambient light and image
blurring. Firstly, GSConv and the efficient channel attention ( ECA) mechanism were innovatively
introduced into the backbone network, and the rich image feature information and target-oriented ability
of tobacco aphids were jointly output. Secondly, the bidirectional feature pyramid network ( BiFPN) was
introduced into the neck network, and the semantic expression ability and spatial information quality of
the model for detecting tobacco aphid feature maps were enhanced. Finally, WloU was introduced as the
bounding-box regression loss function, and the model was enabled to better generalize to new and
challenging tobacco aphid detection scenarios by dynamically focusing on complex samples. After the
model structure re-parameterization and hyperparameter optimization, a network architecture for field
tobacco aphid detection was formed. The results showed that the mean average precision (mAP) and F1
value of the improved model reached 91.8% and 90.4% , respectively, the number of parameters was
reduced by 42. 8% , the model memory footprint and floating point operations ( FLOPs) were reduced to
3.5 MB and 4.1 x 10°, respectively, and the average inference time reached 3.6 ms. A system for
tobacco aphid recognition and counting in small-scale fields was developed based on the GEB — YOLO
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v8n model. The system had the dual functions of online image detection and video detection, and can

intuitively display the detection results of the number of tobacco aphids on the interface, meeting the

requirements of real-time detection of tobacco aphids in small-scale fields and mobile-end deployment.

The improved lightweight GEB — YOLO v8n model can provide a method reference for the identification

and phenotypic analysis of tobacco plant diseases and pests in the field environment.
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variation as data augmentation techniques
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Tab.2 Comparison of test results from different modules

R - H R BE YA/ % 7 R KA
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YOLO v8n + BiFPN 91.7 8.2 x10°
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YOLO v8n + CBAM 91. 1 8.2 x10°
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Fig. 8

Demonstrating model parameter behavior in training and validation of GEB — YOLO v8n model
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Tab.3 Ablation study results comparison
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Tab.4 Comparison of training performance across

different models
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Tab.5 Performance comparison of YOLO series models on the same dataset
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Fig.9 Comparison of detection results of YOLO series models on a subset of validation set for tobacco aphids
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