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Research on the identification method of soybean flower growth status in the field
based on improved YOLOVS

Yue Yaohua''?'*, Zhang Wei' **, Qi Ligiang' **?
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2. Heilongjiang Province Conservation Tillage Engineering Technology Research Center, Daqging, 163319, China ;
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Abstract; In order to judge the fall of soybean flowers during the flowering period, soybean flowers in the field
were accurately detected under four growth states such as flower bud, half-opening, full-opening and withering. Based on
the YOLOv5 detection model. the backbone Bottleneck CSP structure was modified, the number of modules was reduced
to preserve more shallow features and enhance feature expression ability. CA attention mechanism was introduced into the
backbone network to obtain location information and help the model identify more accurately. Moreover, the size of anchor
box was modified to improve the accurate identification of small target bud, and the improved YOLOvV5 algorithm
was compared with the self-built data set of different growth states of soybean flowers in the field. The results showed that
the accuracy rate of the model reached 93.4% and the recall rate reached 91. 4%, which were increased by 0.8% and
2.1% respectively compared with the original model.

Keywords: soybean flowers; growth state; YOLOv5; complex field environment; attention mechanism; object detection
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Fig. 7 Schematic diagram of the location of attention mechanisms
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Shy W T AR IS I P AR B0 6 ) K AR SR AR AR TS S TF L2 TF VR USSR KORAS T U TR A I . Bk
T YOLOv5 f A7, %t T Bottleneck CSP 25 #4 3#F 4716 2l , 9 /A B HU U E Sk 8 B TE 2 0% 2 e 1 38 s AR IR 3R 36
e 7E B TR gl A CA HEMLS] LLARAS O B A5 S . Ph B A8 5 o i b 00, 005 o s /8 R 32 =i/ B b
AETE KT UERU A2 B A Y H1E] R L AE AN ) AR FOIR S B 4 Bl AT ki YOLOvS Bt ik . 45 2R 3R . K&
T A B 09 46 2 AN [) A DR 25 TR S ASE 70 o i Rk 3] 93, 490, 43 ISR B 91, 490, X Lo JFAR AU o R | 43 [ S5 43 1l 4
50, 80 2. 1% . SR G I 4K B A6 2 N [] A RS A I 5 P ] 47 B 4 (A1 R S . I 5 1l W BB Al ¢
TS - B K BARAO 7=k AR AR R (CARS—04—PS30) By,

FER AR
Bk AIEZE/% HEE/ % FEREYE % PR AR R I RE I /s
Bk YOLOvS Bk 91.4 93.4 93.5 0.093
YOLOvS 89.3 92.6 88.5 0.123
BA 9T 4R
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(a) YOLOv5—Bloom—CA #.4

(b) YOLOv5 H. ik



