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Innovative Design of Orchard Transport Vehicle Based on User Demand

ZHOU Hong-yu, HU Tao, XU De-hua
(Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The mechanization of hilly orchard transportation is an important link in the development of orchard economy
and an important direction of modern agricultural development. The paper aims to solve the problem of hilly orchard
transportation and improve the economic benefit of orchard transportation, which is imperative to design orchard transportation
machinery to meet the needs of multi-transport. Following the investigation of orchard user demand, the transportation
demand point of fruit farmers in hilly orchard is found, and the hierarchical model of index system is established by AHP
to obtain the weight value of each demand factor of orchard user, and the scheme design is carried out based on this. Then
by fuzzy comprehensive evaluation, the final scheme evaluation and screening are carried out. The evaluation model of
the scheme design of the hilly orchard transport vehicle is obtained, and the scheme of the trolley is further optimized.
Finally, the orchard transport vehicle meeting the needs of the users of the hilly orchard is designed. In view of the com-
plexity of the transportation demand of hilly orchard and the scientific nature of the innovative design of orchard trans-
portation machinery, the combination of hierarchical analysis and fuzzy comprehensive analysis is an important method to
achieve the development of mechanized products of hilly orchard transportation. At the same time, it provides design
ideas and research direction for agricultural machinery modern innovative design.

KEY WORDS: hill orchard transport; agricultural modernization; user needs; hierarchical analysis; mechanization
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Fig.3 Chart of structure of tracked transport vehicle
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Tab.5 Weight values of indicatorsin sub-quadratic layers 3

Cy Cx Cys Cu Wi
Ca 1 2 4 5 0.4915
Cn 12 1 3 4 0.305 9
Cr 1/4 1/3 1 2 0.124 9
Cas 1/5 1/4 12 1 0.077 7
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Tab.6 Weight values of indicatorsin sub-quadratic layers 4

Cs) Cs2 Css Csq W,
Cs; 1 3 2 5 04723
Cs, 1/3 1 1/2 3 0.169 7
Cs3 1/2 2 1 4 0.2854
Csy 1/5 1/3 1/4 1 0.072 5
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Tab.7 Weight values of indicatorsin sub-quadratic layers 5
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Cu 5 6 2 1 5 12 02557
Cs 13 U4 15 15 1 1/9  0.0297
Ci 6 7 5 2 9 1 043738
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Tab.3 Weight of indicatorsin the criteria layer 1
C C, G C, W,
C 1 7 3 2 0.4777
C, 1/7 1 1/5 1/6 0.049 3
G 1/3 172 1 1/2 0.293 7
C, 1/3 5 6 1 0.179 3
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Tab.4 Weight values of indicatorsin sub-quadratic layers 2

Ci Ci Ci Ciy Cis Cis W,
Ch 1 3 5 2 7 1 02921
Cp, 1/3 1 2 1/3 3 1/5 0.0856
Cis 1/5 1/2 1 1/6 2 1/7 0.049 1
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Cis 1 5 7 2 7 1 03364
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Tab.8 Result statistics of consistency test
B B, B, Bs B,
Amax 40765 6.1345 4.0484 6.4051 4.0511
Cl 0.0071 0.0269 0.0161 0.0810 0.0170
RI 0.90 1.24 0.90 1.24 0.90
CR 0.0079 0.0270 0.0179 0.0653 0.0189
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