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Fig.1 Plant structure of pineapple
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Fig.2 Schematic diagram of cutting point detection
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Fig.4 Infrared reflector photoelectric sensor
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Fig.5 Measurement process of pineapple crown bud
and fruit length based on machine vision
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Fig.7 Schematic diagram of the ring smooth label
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Fig.8 Overall structure of CBAM
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Fig.9 Schematic diagram of length measurement
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Fig.10 Schematic diagram of picking process
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Fig.11 Schematic diagram of level signal change
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Fig.14 The growing state of the pineapple
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Fig.15 Level signal analysis
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Fig.16 Location test of cutting point of fruit stem
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A method for detecting cutting points in fruit stem of pineapple based
on fusion of multi-sensor information

JIAO Rui,MA Ruijun, CHEN Yu, WU Enhui, YNAG Jinpeng, WEN Guozheng, PAN Xiong

College of Engineering, South China Agricultural University, Guangzhou 510642, China

Abstract The pineapple (Ananas comosus (1..) Merr.) picker with integrated clip needs to indepen-
dently determine the cutting points in fruit stem of pineapple when picking in the field. Pineapple stems are
easily obstructed by plant leaves and bracts, making it difficult to accurately identify the cutting points in
fruit stem with a single method of image processing. A method for detecting the cutting points in fruit stem
of pineapple based on the fusion of multi-sensor information was proposed. The length from the top of the
pineapple crown bud to the bottom of the fruit was measured by combining a depth camera with multiple
sets of photoelectric sensors and utilizing an improved YOLOv5 object detection algorithm to fuse RGB-D
depth information. The changes in signal of photoelectric sensor were used to determine whether the pineap-
ple picker has reached the top position of the crown bud. The top of the crown bud was used as the starting
position to control the descent speed and time of the picker to ensure that the cutting blade installed at the
bottom of the picker accurately reaches the cutting point of the fruit stem. The results of bench test showed
that this method had a success rate of 85% in detecting the cutting points in real fruit stem of pineapple,
meeting the accuracy requirements of detecting the cutting points in fruit stem of pineapple during the opera-
tion of pineapple picking robots. It will be of great significance for realizing the intelligent pineapple pick-
ing, and will lay a foundation for the subsequent development of pineapple picking robots in the field.

Keywords pineapple (Ananas comosus (1.. ) Merr. ) ; picker; cutting points in fruit stem; position

detection; fusion of multi sensor information; YOLOvV5
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