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Figure 1  Orchard mowing machinery working principle
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Figure 2 Orchard spraying machinery and equipment
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Figure 3 Workspace-based platform for orchard operations
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Figure 4 Fruit harvesting and transportation machinery
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Figure 5 Fruit tree branch processing machinery

2 FREZEFZHRUEEAR

S 2R el Az 7 R P B AR R b R
7 I AR B R BRI R A S BR
S B X 3 R e PR A S I I A R T A BRI RE DR
A Bl T ik R SR Bl 57 2 T S R L, IR 4R TR SRR Al R
R3E4 1.
2.1 RESHEIERR

BRERI FHL (R LA A R —Fh s T ATH
AE HLAR LS A A Bl BOR B ALK, TR R A
6 T o ATAFEK A S ATEOR (AR ML HOAR | A Tk
P 2 A 25 A 3% 7 2 TR B AL 3R T TR el
FALE el R R PR TR MRS ALt
LR GE ARE T AUR G ML AR AL TR S AT R fE
) BHIL I R LI S, )T TR U e BOPE l  FE
B R PID 43 J5 i 7 BEAT (3 8 W 4, ) 0 5t 0 o 14
2 AR S B BT T TR B PR 2% I A B B O
TR TOAR: A A B A S B R LB a8 L OF A



70 B RE AL AR L2 A 2 4 (R IS0

2024 4%

OR U I v B EER R

B RE T BHIL A% AR MR 2 O3 O 4 R AR R R
Fﬂ'éﬁ%ﬁ A, = F AT R AL AT T AR Z R

TR (R T RO AL BT BRI AL I DES
%Z/im R A SR S B R F LR b A B AR
R, R AR R B L g8 N AR 22,5100, 4F T BE R
3.26%0 ¢ JRy B AR ML R AR PR A EOR FIE B0 T 2E AT
S, AR B SE E AN 2 A B R
O SRR B o R R B I IO R A HL g
BLBE" 3R I 0 B Bt B ) 5 UL, 5 o AR B
VR N TS R R AT i e DR SR, S B ) B L S I
R 3 IR P 4 FE o ) REALAR L B 2 o R AE D
PLERG T N TR GEM A s bR il [ 3h S0 %A%
AL A T2 e e A 4R g SR e R R0 MR fE e K
o R A BR TR A AR PTD 45 i A AR R
3 B 0 9L BN R e () N 3 e Rk D R AR R AR
SHEAT gl Ak e, A 1 AR A AR AR R .

B RS S

" &!5 3
® 00 9
e Suw

AR L RS ﬂzmw L
Be SHBEHITIERE

Figure 6 Intelligent lawnmower working principle
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Figure 7 Principle of intelligent application technology
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Figure 8 Fruit tree flower and fruit management platform
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Figure 9 Robotic apple picking localization in complex contexts
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Figure 10  Fruit tree branch pruner working principle
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Research progress on intelligent mechanization

technology and equipment for apple orchard

production management

LI Jianping™ ?, LI Shaobo', YANG Xin" ?, ZHANG Kuo', XIE Jinyan',
LIU Shuteng', JIANG Zunhao', ZHANG Zhu', WANG Peng’

(1. College of Mechanical and Electrical Engineering ,Hebei Agricultural University, Baoding 071001, China;

2. Technology Innovation Center of Intelligent Agricultural Equipment, Hebei Provincial, Baoding 071001, China)

Abstract: Apple orchard production management is faced with the double challenge of rising labor costs and population aging.

In order to improve operational efficiency, reduce production costs and improve fruit quality, the application of mechanization

and intelligent technology in apple orchard production management is becoming more and more important. This paper

summarizes the research progress of intelligent mechanization technology in apple orchard production and management under

the conditions of wide rows and dense planting and inter-logging and stemming cultivation mode; and the research progress of

mechanization technology and equipment and intelligent technology and equipment in key links such as orchard mowing,

herbicide application, flower and fruit management, fruit harvest and transportation, and fruit tree branch processing is

analyzed. it is found that although the mechanization degree of irrigation and fertilization is relatively high at this stage,

pruning, flower thinning, fruit thinning, bagging, picking and other links still rely on manual labor and have a low degree of

mechanization; and the application of intelligent technologies such as drones and the Internet of Things in orchard

management is not yet widespread, and precision agriculture and automated control need to be strengthened; the existing
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technologies develop independently and lack effective integration, which affects the improvement of production efficiency and
fruit quality; the technology integration is not high and the data collection and analysis capabilities are insufficient. For the
current stage of intelligent orchard construction technology model, we need to research and develop orchard machinery and
equipment adapted to different terrain conditions, and create a demonstration base for the whole process of mechanization;
focus on research and development of mechanized intelligent technology for key production links, and promote easy-to-
manipulate intelligent machinery; use multi-source information sensing equipment to realize the digital perception of orchard
environmental information; carry out intelligent decision-making and precise operation to improve operational efficiency and
quality, and realize mission tasks through the intelligent orchard operation and maintenance system. Intelligent orchard
operation and maintenance system realizes the demand for task allocation and scheduling, operation control and monitoring,
and provides technical support for building typical application scenarios of mechanization of the whole apple orchard
production.

Keywords: apple orchards; mechanized operations; intelligence; mowing; application; harvesting and transportation



