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Abstract The development of mechanization and intelligence of plant protection in orchard has greatly promoted the improvement of economic
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benefits of orchard. Among them, precise plant protection technology in orchard represented by crown biomimetic spray can improve spraying
precision of liquid medicine and effect of fruit trees to reduce pesticides and increase efficiency.Research and development of relevant technical
equipment has become a current hot spot.Firstly, this paper summarizes the current domestic and international crown profiling mechanisms,in-
troduces and compares the working principles and characteristics of “inverted U-shaped” , “variable spray bar” and “double rocker arm” profi-
ling mechanisms respectively. Subsequently , the intelligent plant protection working machine developed by the above imitation mechanism is in-
troduced. Finally , the key problems that restrict the development of current intelligent plant protection machinery technology are pointed out,and

suggestions are put forward for further promotion of R&D and application process.
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Fig.1 Profile robot arm
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Note ; 1.Profile mechanism;2.Hydraulic cylinder for working height ad-
justment ;3.Hydraulic cylinder for folding;4.Horizontal telescopic
hydraulic cylinder for folding;5.Bracket.
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Fig.2 Inverted U-shaped profiling mechanism
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Note : 1. Welding point between slider plate and main moving rod; 2.
First connecting rod;3.First right angle connecting rod;4,9,11.
Hydraulic cylinder; 5. Slide block; 6. Second connecting rod; 7.
Guide sliding rod;8.Second right angle connecting rod; 10. Main
boom;12.Right rod;13,16.Side rod;14.Side moving rod;15.Left
moving rod.
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Fig.3 Profiling arm of forest spray machine
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Fig.4 Study on changing spray bar
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Note: 1.Spray head;2.Spray bar;3.Horizontally moving hydraulic cylinder;4.Frame fixing device ;5.Fixed hexagonal tube ;6.Sliding hexagonal tube;7.Elec-
tric push rod 1;8.Spray bar frame connector;9.Electric push rod fixing device;10.Electric push rod II;11.Electric push rod III.
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Fig.5 Trinity multifunctional spray machine
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Note: 1. Motor; 2, 3, 4. Gear; 5. Lower guide block ; 6. Support rod; 7.
Spray bar;8.Rack ;9.Upper guide block.
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Fig.6 Electric remote control profiling mechanism
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Note:1,2,4.Axial flow fan;3.Fan frame;5.Angle adjustment of fan;6.
Spray bar support; 7.Spray rod angle adjusting hydraulic cylin-
der;8.Nozzle ;9.Top profiling support.
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Fig.7 Pneumatic profiling spray machine
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Note : In al.Profiling frame ;2. Vertical adjustment mechanism;3.Vertical adjustment motor;4.Horizontal adjustment motor ;5.Horizontal adjustment mecha-

nism;6.Profiling push rod;7,8.Connecting rod;9.Profiling push rod ; In b1.Profiling mechanism module A2.Profiling mechanism module B;3.Lifting

sliding module ;4.Profiling support ;5.Liquid supply system;6.Electric box.
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Fig.8 Double rocker arm profiling mechanism
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Table 1 Advantages and disadvantages of various types of profiling mechanisms
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Fig.9 Orchard automatic profiling spray machine
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Fig.10 Orchard automatic profiling variable spray machine
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