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A chili disease detection method based on an improved YOLOv8n model

LI Fang', WEI Jiangshu', WANG Yuchao’, ZHANG Yao', XIE Yuxin'
(1.College of Information Engineering, Sichuan Agricultural University, Ya’ an 625014, China; 2. College of Mechanical and Electrical Engineering,
Sichuan Agricultural University, Ya’ an 625014, China)

Abstract: To solve the problems of slow detection speed, high missed detection rate, and high false detection rate in
chili disease detection, this study used YOLOv8n as the baseline model and constructed an improved YOLOv8n model
(YOLOv8n-ATA model ). The Adown downsampling module was introduced to replace the convolutional downsampling layer of
the Backbone of the original model. The SlimNeck module was introduced to replace the convolutional layer and feature aggre-
gation module ( C2f) in the neck network of the original model with the hybrid convolution module ( GSConv) and the cross-
stage partial network (VoVGSCSP) module. Moreover, the auxiliary training head Aux Head ( Auxiliary head) was used to
fuse the original detection head. Finally, the performance of the improved model was evaluated using the image datasets of four
chili diseases, such as anthracnose, brown spot, blossom-end rot and bacterial leaf spot. The results showed that the floating-
point calculations and size of the improved model were 19.5% and 10.2% higher than those of the original YOLOv8n model.
However, the identification accuracy, mAPg, and mAPg, . o5 of the model for chili diseases increased by 2.6 percentage points,
2.9 percentage points and 2.9 percentage points, respectively. At the same time, the number of frames per second increased

by 15.1%. Therefore, the improved model can effectively identify chili diseases and better achieve the balance between accu-

racy and efficiency of model recognition.
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Fig.1 Example images from the dataset
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Table 1 Design of ablation experiment plan
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Table 2 The recognition performance of different versions of the YOLOvV8 model on anthrax diseases

B KR BRE%R CFRAEEYE TIHRESE /?'5\@%:% FEHI RN SHE 1"2‘5@'%%{
(%) (%) mAPs (%)  mAPsy. 45(%) (G) (M) (x10%) (Wi, 1)
YOLOv8n 95.2 89.5 93.2 54.9 8.2 5.9 3.0 31.2
YOLOv8s 95.7 89.5 92.2 54.8 28.6 21.4 11.1 14.5
YOLOv8m 95.9 90.4 92.1 56.1 79.1 49.6 259 3.9
YOLOv8I 94.9 89.1 92.3 55.0 165.4 83.6 43.6 0.9
YOLOv8x 95.0 90.4 93.4 56.4 258.1 130.0 68.2 0.3
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Table 3 Results of ablation experiments
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Fig.7 Heat maps of model recognition results for different ablation experiment schemes
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Table 4 Comparison of model improvement effects

o Wita%k Bk CPXNEENE OFIRENE  BaEEE PRI H )N SH &gk
- (%) (%) mAPs,(%) mAPs . o5(%) (G) (M) (x10%) (i, 1 s)
YOLOv8n 84.7 76.4 82.3 41.8 8.2 5.9 3.0 31.2
YOLOv8n-ATA 87.3 79.9 85.2 44.7 9.8 6.5 3.3 35.9
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Table 5 Comparison of the recognition performance of different models for chili diseases

FrE g KR BER PRSI PR ERIE {?'ﬁ@ﬁ% FEAIFN SH FHGIIRL
(%) (%) mAPsy(%)  mAPs;. o5(%) (G) (M) (x10%) (i, 1s)
1 YOLOvSs 86.4 78.5 83.0 41.1 15.8 14.3 7.0 23.4
2 YOLOv7-Tiny 83.3 75.8 78.3 37.7 13.2 12.3 6.0 21.7
3 YOLOv7-W6 83.8 72.8 71.3 38.7 102.5 162.5 80.9 5.0
4 YOLOvV9-Tiny 83.6 74.2 80.5 41.9 11.0 5.8 2.7 18.4
5 SSD 84.2 64.2 79.9 37.9 274.5 92.1 24.0 2.6
6 RetinaNet 85.4 58.5 71.8 30.7 164.6 139.0 36.4 3.6
7  YOLOv8n-ATA 87.3 79.9 85.2 44.7 9.8 6.5 33 35.9
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Fig.11 The recognition effect of different models on chili diseases
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