202447 A &k MLk 2= i 555 % 47 W

doi:10.6041/]. issn. 1000-1298.2024. 07. 028

BTt YOLO v7-tiny By FE K705 5% IR sERE Al 77 7%

ekt B OR"Y K OA IAE L ow'? 227
1L Al 2 £ B R BFGET, KSH 450002
2. AN A B BB B AT 59 0%, 6 450002,
3. 2l B B VGBI , 6 450002)

FEE ;X B RIS IR 3G Z AR RBUEB N JE SRS LB R K2R, AN AT WO A5 IR
AR L b TR 42 PR 43 B0 A, LA S B v 3 40 AR S /0N L5 o A B BE 2 L RIS B A T A R S AT O 4l R 1 A R A
TS FEAIG A% 1) 80, 48 4 T — A itk YOLO v7-tiny 458704 (1) T K A 5 9% U Ak R AG I 7 3 o % 5 96 38 ad 7 YOLO v7-tiny
5l A SPD — Conv B FI VanillaBlock B3, LA %5 /i1 ECA — Net 5 5 1% 75 2, 34 908 B X b B AE 1) 32 BB )
FFH B EE R K FP 5T 5 U5 A R A A DI O R e A AR 5 SR SR B E YOLO v7-tiny 17 ¥0RS B 35 (R
94. 6% , I H. YOLO v7-tiny 32T} 1.5 AN 43 5, A FE [ 456 MRS 4 1% 4 22 BE 78 YOLO v5s . YOLO v8s 43 14271 1.0.3. 1
ANE Y, B BRAR T B MR R A S SR A S R Y R AR R T BB R A Ay 22 B R B2 IR A T
ANBORFIRAE O . B YOLO v7-tiny BEAY N7 5 Al 40 17. 8 MB, HESL B BE O 231 £/, AR SC 77 vk 76 R IE AL B 4% 1
A BB HE N SR T4 T R R AR RS R, Sy 3 K T R A R S I ORG M A R TR R S HE

KB T FOKRMERE; HARKD; JC AL, Al WOBREAR; YOLO v7-tiny

hE S FEE. S513; TP391. 4 XEKFRIRAG: A X E %S 1000-1298 (2024 )07-0290-08 OSID ;

Tassel Detection Method of Maize Germplasm Resources Based on
Improved YOLO v7-tiny

MA Zhongjie'> LUO Chen'? LUO Wei'? WANG Lifeng’ FENG Xiao'®> LI Huiyong’

(1. Institute of Agricultural Information Technology, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China
2. Key Laboratory of Huang — Huai — Hai Smart Agricultural Technology, Minisiry of Agriculture and Rural Affairs,
Zhengzhou 450002, China
3. Institute of Crop Germplasm Resources, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China)

Abstract; Due to the rich genetic diversity of maize germplasm resources, the size, morphological
structure and color of tassels were quite different. The resolution of maize tassel image collected by UAV
equipped with visible light sensor was lower than that of ground acquisition, and some tassels in the image
were too small, which were highly similar to the background, occluded and interlaced. The above factors
led to low accuracy of tassel detection. Therefore, a tassel detection method for maize germplasm
resources based on improved YOLO v7-tiny model was proposed. This method enhanced the model’s
ability to extract tassel features by introducing SPD — Conv module and VanillaBlock module into YOLO
v7-tiny, and adding ECA — Net module. Tested on the self-built tassel dataset of maize germplasm
resources, the mean average precision of the improved YOLO v7-tiny was 94.6% , which was 1.5
percentage points higher than that of YOLO v7-tiny, and 1. 0 percentage points and 3. 1 percentage points
higher than that of the lightweight models YOLO v5s and YOLO v8s, respectively. This method
significantly reduced the occurrence of missing tassels and false detection of background as tassels in the
image, and effectively reduced the misdetection of a single tassel as multiple tassels and the number of

tassels in interlaced state. The model size of the improved YOLO v7-tiny was 17. 8 MB, and the inference
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speed was 231 {/s. The proposed method can improve the accuracy of tassel detection under the premise

of ensuring the lightweight of the model, and can provide technical support for the real-time and accurate

detection of tassel of maize germplasm resources.

Key words: germplasm resources; maize tassel; target detection; UAV; visible light image; YOLO v7-

tiny
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Diagram of efficient channel attention module
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Tab.1 Results of ablation experiment
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Tab.2 Comparison of detection effects of different improvement strategies
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Tab.3 Comparison of detection performance of different models
RLTY N A e 3L g/ LR I/ mAP@O0.5/
A SR TR R
JH 4/ MB (fs™) % % %
Faster R — CNN 4.34 x107 8.34 x 10" 158.0 90 91.3 79. 4 72.1
SSD 2.49 x 107 3.04 x10"° 90. 6 173 93.1 54.6 53.5
RetinaNet 3.81 x107 7.37 x10" 138.0 90 87.6 68.7 62.6
YOLO v8n 3.01 x10° 8. 10 x 10° 6.2 185 89.6 82.7 90.3
YOLO v8s 1.11 x 107 2.84 x10" 22.5 179 91. 1 84.6 91.5
YOLO v8m 2.58 x 107 7.87 x 10" 52.0 154 91.4 86.6 92.2
YOLO v81 4.36 x 107 1.65 x 10" 87.6 107 91.2 87.7 92.6
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