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Improved YOLO v8n for Detection of Hangzhou White
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Abstract: In unstructured environments, the cluster growth characteristics of Hangzhou white
chrysanthemum lead to severe mutual occlusion, reducing detection accuracy for chrysanthemum detection
algorithms. To address this issue, an improved YOLO v8n detection model for Hangzhou white
chrysanthemum, called Hangzhou white chrysanthemum — YOLO v8n ( Hwe — YOLO v8n), was
proposed. Firstly, the model’s ability was enhanced to finely detect critical, similar features of the
chrysanthemum by increasing the label categories from two to three. Secondly, a dynamic feature
extraction module ( C2f — Dynamic) was designed in the backbone network to strengthen the model’ s
adaptive response to missing features in occluded targets. Additionally, a 160 pixel x 160 pixel detection
head was added to the detection head section, allowing the model to detect small targets more effectively.
Finally, the angle penalty metric loss (SloU) was adopted to optimize the bounding box loss function,
improving both detection accuracy and generalization capability. Experimental results from module
placement and heatmap analysis demonstrated that the C2f — Dynamic module can dynamically adapt to
feature changes in occluded targets. The improved Hwe — YOLO v8n model achieved a 1.7 percentage

points increase in mean average precision and a 0. 88 percentage points increase in mean recall rate for
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the occluded Hangzhou white chrysanthemum. Ablation and comparison experiments showed that the
improved Hwe — YOLO v8n outperformed DETR, SSD, YOLO v5, YOLO v6, and YOLO v7 in detection
of the chrysanthemum. Specifically, compared with DETR, SSD, YOLO v5, YOLO v6, and YOLO v7,
the mAP was improved by 5.7, 12.6, 0.7, 0.75, and 11. 25 percentage points, respectively. The mR

was increased by 2. 15 percentage points and 1. 4 percentage points compared with that of YOLO v5 and

YOLO v7, respectively. The research result can provide a technical foundation for future intelligent

harvesting of Hangzhou white chrysanthemum.

Key words: Hangzhou white chrysanthemum ; image recognition; object detection; YOLO v8; occlusion
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@ 82.40 95.20 76. 60 94.20
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Tab.3 Comparison of attention mechanism

performance %
2. A7 KE pE 23

— ﬂzﬂJ*HJx 4 AEIE]}; A
Jif 4 PN TG 44 A
C2f + DCNV2 82.10 95.20 78.20 92.00
C2f — Dynamic 83.30 96. 30 78. 00 91.20
+ SE 82.30 95.00 73.40 94.50
+ ECA 81.00 94. 90 75.00 93. 60
+ BAM 80. 10 94. 80 66. 90 92. 80
+CA 82.50 95. 60 80. 60 92.50
+ CCA 82. 10 95.70 73. 80 93. 60
+ CBAM 81.70 95.50 76.50 93.20
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Fig.9 Activation diagrams of key area weights
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Tab.4 Performance comparison of different

boundary box loss functions %

— ?l’J*ﬁJ}‘Z A AT:HEIK‘& A

a2 P ik ] P
SloU 83.00 95.70 77. 80 93.00
CloU 81. 80 95.00 76. 60 91. 80
GloU 82.00 95. 80 73. 60 94. 50
EloU 80. 90 95.70 71.90 92. 80
PloU 82. 30 95.50 74.50 92. 80
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Tab.5 Ablation test results of improved model

R C2f— ST B/ % - 35K B %/ % HIMRY  F1{H/ 7 A2
PR e R p2 SloU
Dynamic iEs] ) B/ % )it 46 PR /% %o =28
1 x x x 81. 80 95. 00 88. 40 76. 40 91. 80 84.10 86.20  8.10 x10°
2 Vv X x 83.30 96. 30 89. 80 78. 00 91.20 84. 60 87.12  8.10 x10°
3 Vv Vv X 83.70 95. 60 89. 65 78. 40 92. 80 85. 60 87.58 1.21 x10'°
4 Vv Vv vV 83.90 95.50 89. 70 73. 80 93.50 83. 65 86.57 1.21 x10"
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Fig. 10 Detection results of modified Hwe — YOLO v8n model
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Tab.6 Evaluation results of different experimental models

VYRS B/ % KR g EILE FEILE S5 K ) mf [/
B — — ) — — ) Fl {6/%
it 4 H A Bt/ % it 4 H A fi/ % s
YOLO v8 70. 30 96. 00 83.20 62. 40 95. 40 78.90 80. 99 0. 56
Hwe— YOLO v8 74.50 95.20 84.90 63. 80 92.10 77.90 81.25 0. 80

3.5 it YOLO v8n #& &34 Lb ik 16 4> #7
%t Hwe — YOLO v8n 5 R T[R] H A #6 I 4% #4
0 K P B, 3k BL SSD™' . DETR™' | YOLO %

B 22 A AR R R AT X AR, I 0o R e R
Frll G280 B g i — B0k, th 3 7 a6 45 1 T
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Tab.7 Occlusion test results of improved model

- I/ % P20 I 5R/ % H Il R 3y FL /% K6z i 1]/ BRI N A7
Ji % ] HIME/ % Jii % ] 16/ % s i A4t/ MB

DETR 76. 00 92.00 84. 00 75.20 91. 00 83.10 83.55 1.25 40

SSD 70. 20 84.00 77.10 61.70 80. 40 71.05 73.95 1. 63 90. 6
YOLO v5 82.50 95.50 89.00 68.30 94.70 81.50 85.09 0.52 88.5
YOLO v6 83.80 94. 10 88.95 82.90 91.50 87.20 88.07 0.52 70.9
YOLO v7 68.20 88.70 78.45 75.50 89. 00 82.25 80. 31 1.25 71.3
Hwe - YOLO v8  83.90 95.50 89.70 73.80 93.50 83.65 86. 57 0.77 72
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