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Abstract; A new rapid design method for agricultural machinery was proposed to promote agricultural
design reuse technology. The method was implemented based on shape distribution model retrieval.
Firstly, the CAD models in agricultural database were normalized. According to mesh area, all the
triangular meshes that belong to each model were divided into Max, Mid and Min groups. The Sobol
quasi-random sequence was used to sample feature point from each group. Then three points were defined
as the basic sample unit, which was used to fuse the D2, D3, C1 and A3 features together. The variation
coefficient of each feature was calculated and the proportion was regarded as sub-feature weight of fusion
feature. Thereafter, the multi-feature histogram of shape distribution was formed by connecting different
weighted features. The y’ distance was selected to measure the similarity between feature histograms.
Finally, the effectiveness of the proposed method was proved with self-built agricultural model database
using VS2010, Matlab 2016b and Open Cascade. The results showed that the retrieval precision of
distance D2 feature was higher than that of curvature C1, angle A3 and area D3 features in agricultural

model database. The proposed method of adaptive weighted shape distribution (AWSD) performed better
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than D2 when retrieval recall was ranged from 0 to 0. 5, and as effective as D2 in the range of 0.5 ~ 1. 0.

Compared with D2 retrieval method, the comprehensive retrieval precision of AWSD method was

increased by 8. 5% . The retrieval cases of tractor wheel hub and harvester picking board demonstrated

AWSD outperformance in the aspect of objective retrieval satisfaction. The new model retrieval method

that could fuse multi-shape distribution features injected fresh energy to agricultural machinery rapid

design.

Key words: agricultural machine; model feature extraction; design reuse; shape distribution; rapid

design
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Tab.3 Retrieval performance metrics
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D3 0.583 0.572 0.657 0.507 0. 565 0.556

AWSD 0.833 0.698 0.775 0.714 0. 863 0.747
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Tab.6 Retrieval results of harvester picking board model
35 [ SRR TR
R AR Rk
1 2 3 4 5 6
C1
AHALEE %
D2
AR/ %
AWSD

AR %0




402

& ol Bl

s

it 2020 4

B 2 AT T MY, 55 R AL A 5 Y [ A 10 A 7
FEA{H D2 Bk B Sk [0 U BYAE R R AR, X AT BE Hh
RFERUBEALPE 5 B0, B AMEE B D2 KR AE 43 B R IR
MR SPEORB G S A o XK Fm B R PE AT B R
F B g R R AT BT A L B 7 8 O R

CAD *%iﬂ‘

PR BT IR 5 2 B

o #| O-F-@-&-9-FFs2-- O

i

35 souowores| 1

23

L1 =11 i
7-

» G (@) 0000 A
» G (@) 0000
» G (@) 0000
> G ) 0000
» G () 0000
> G ) 0000
> G m=) 0000
» G (Em) 0000
> G (@) 0000;
» G (@) 0000
» G mm) 0000
» G ) 0000
» G () 0000
» G mE) 0000
» G @) 0000
> G =) 0000
» G @) 0000

) So wmw A0
@G
E Yy m
*® 1 'Jrf‘Eﬂi

A0

» G (@) 00000
» G @mm 00000
» G @m 00000
dok B » G @mm 00000

w!ﬂ%g
8D o

r,,,-

5 » ) () 00000
o u\m STy mmusm Smueton | SOUCWORSS WD | S EE : 3

RN AR, A R

B8 EKRUGRILE &R A

Fig. 8 Partial assemblies of corn harvester header
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Fig.7 Assemblies of corn harvester header
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