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Abstract

The role of drones has been expanded to various fields such as agriculture, construction, and logistics. In particular,
agriculture drones are emerging as an effective alternative to solve the problem of labor shortage and reduce the input
cost. In this study therefore, we proposed the fruit recognition algorithm and harvesting mechanism for fruit harvesting

drone system that can safely harvest fruits at high positions. In the fruit recognition algorithm, we employ “You-Only-

Look-Once” which is a deep learning-based object detection algorithm and verify its feasibility by establishing a virtual

simulation environment. In addition, we propose the fruit harvesting mechanism which can be operated by a single
driving motor. The rotational motion of the motor is converted into a linear motion by the scotch yoke, and the opened
gripper moves forward, grips a fruit and rotates it for harvesting. The feasibility of the proposed mechanism is verified
by performing Multi-body dynamics analysis.
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Fig. 1 Structure diagram of drone system for fruit harvesting
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Fig. 4 Drone mechanism for fruit harvesting[12]

a) drone mounted harvesting system
b) fruit harvesting mechanism

Table 1 Parts & material & weight of system

2% A4 A% le]
Center link PLA 269
Fixed link Carbon fiber 110
Gripper link PLA 143
Out barrel PLA 97
Motor Robotis XM540 165
Motor case PLA 45
Motor flange SUS304 11
Scotch yoke(crank) AL70 17
Scotch yoke(slider) AL70 70
Spring STEEL 13
Push pull load SUS304 25
Shaft (motor & slider) SUS304 20
Total 985
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Fig. 5 Mechanism of fruit harvesting with

Scotch yoke mechanism and barrel
cam [12]
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a) Servo motor driving
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Fig. 6 Procedure of fruit harvesting[12]
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Table 2 Each spring properties [14]

unit 1st spring 2nd spring
G [N/mm] 7000 7000
d [mm] 0.4 0.7
n - 12 300
D [mm] 8 4
k [N/mm] 0.0357 0.1073
o]e} go] HAAE AxY AFE &8t HAUS

< TEsk7l S BY O EaE: 487 96
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golAde A8  SWel  Recurdyn (FunctionBay
corporation, Republic of Korea)E AF-8-3l3t}. A&
ol A}, AAE £xAdTE ST A, Fig. 84l
A g1ek 4= Slkel grippere] #1All w} AZ

a) Overall analysis modeling
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Fig. 7 Characteristic modeling at each spring
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Fig. 9 Multibody Dynamics simulation results
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