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Fast Recognition of Tomato Fruit in Greenhouse at Night
Based on Improved YOLO v5

HE Bin'? ZHANG Yibo' GONG Jianlin' FU Guo'? ZHAO Yuquan' WU Ruoding'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: In order to realize the normal operation of the picking robot and the rapid recognition of tomato
in the nighttime environment of solar greenhouse, a nighttime tomato fruit detection method based on
improved YOLO v5 ( You only look once) was proposed. Totally 2000 tomato images in the night
environment were collected as the initial training samples, and the original loss function was improved by
establishing a CIOU target position loss function based on intersection and union ratio, and then an
adaptive anchor frame was generated according to the anchor calculation function, the optimal anchor
frame size was determined, the network structure was optimized, and an improved YOLO v5 network
model was constructed, and the recognition rate of tomato fruit in night environment was improved. The
experimental results showed that the average recognition accuracy of improved YOLO v5 network model
for tomato green and red fruits and average recognition accuracy in night environment was 96.2% ,
97.6% and 96.8% . Compared with traditional CNN convolution network model and traditional YOLO v5
model, the recognition accuracy of occluded features and features in dark light was improved and the
robustness of the model was improved. The improved YOLO v5 network model compiled and wrote the
training results into Android system to make a rapid detection application software, which verified the
reliability and accuracy of the model for tomato fruit recognition in night environment, and provided a
reference for the relevant research of tomato real-time detection system.
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Fig.3 Effects of night environment on tomato fruit
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Tab.3 Test index results of training set, verification

set and test set
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Tab.4 Results of all test indexes of three models
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Fig.8 Night fruit detection effects of two mobile

phone models
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Tab.5 Results of all test indexes of two models %
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Tab.6 Detection results of tomato fruit in
complex environment
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