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Abstract; China is one of the origins of forest fruits, and picking is an important part of forest fruit
industry production. Mechanized picking is one of the important means to achieve rapid harvesting of
forest fruits instead of manual work, which is an inevitable direction driven by the development of modern
agriculture. Mechanical vibration picking is currently the most widely used technology, and the working
performance of forest fruit picking machinery is mainly determined by the vibration effect. Therefore,
through the research and analysis of various types of forest fruit mechanical vibratory picking equipment at
home and abroad, four key mechanical vibratory picking theories were summarized, such as factors
affecting vibratory picking, three-dimensional reconstruction and equivalence model of fruit trees, fruit
vibratory shedding characteristics as well as vibratory energy transfer and dissipation, and the current
deficiencies of each theory were elucidated. On this basis, the research status and progress of mechanized
picking equipment for forest fruits at home and abroad were described, the scope of application, working
principle and classification of mechanical pickers for forest fruits were analyzed, the models and technical
parameters of typical vibratory and contact pickers were summarized, and the practical problems arising
from the application operation of each model were pointed out. Combined with the application scenarios
and development requirements of the forest fruit industry, the main problems faced by China’s forest fruit
mechanized picking were analyzed, and it was believed that the lack of systematic theoretical research
and the slow progress of key technology research were the key constraints to the development of forest fruit
mechanization , and it was put forward that the technical focus of the future forest fruit mechanized picking
would be on high-efficiency, precise, and low-loss picking, and that ultimately, it would be necessary to
achieve the automation of forest fruit and intelligent picking proposals.

Key words: forest fruit; mechanized picking; picking machine; vibration theory
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Fig.1 Vibratory picking theory system
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Tab.1 Influence of vibration frequency, amplitude

and time on fruit drop rate
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I 20. 00 50 10 95.50 [21]
g 24.00 60 20 96. 00 [22]
i Bk 15. 00 50 10 97. 99 [23]
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Fig.2 Schematics of eccentric rotation mechanism
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Fig.3 Planetary gear external rotation wheel line type
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Fig.4 Connecting rod rotary wheel line type
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Tab.2 Three-dimensional model and response characteristics of fruit trees
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Tab.3 Application of rapid 3D reconstruction technology
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Fig.7 Schematic of high-speed camera placement
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Fig.8 Motion of apricot fruit — stem
e R R BOR B A W SR SE IR Bl v R P Y
TR Z — [ H IR 2 R 2R, I B OR AR
D3 75 2 e SR R IR EL RS T
1.3.2 “HFRIETHEA
RSCHR BT R RS RS RS S M

F L 4 e 5 e R R T 0 20 HEAR 70 4
R, TR SR i (32 BPIRAS T HR H —
CHL TR B R SR P S A SRR SR AG I R Wi
A NS SRSy b A T LA B 592 5 2R S ) 14 il 48 A
FAUT H e e RS R A O O 3 T 5 R AR S
AT B sh 2545 8™ o B P9 b JL AR P 2
SV B AT AR AU AR Bl SR R S 480 R, dn 3% 4
i

4 EFRTFRREROFRAR
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Fig.9 Schematic of sensor installation position
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Fig. 10 Excitation position and excitation force

transmission diagrams
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Tab.5 Vibratory harvester
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Fig. 11 Clamping device diagrams
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Tab.6 Application of rapid 3D reconstruction technology
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Tab.7 Contact harvester
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Fig. 12 Schematics of rotary separator
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Fig. 13 Schematic of impactor
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