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Evaluation Method of Agricultural Machinery Professional Chassis’ Cases
Based on Multiple Attributes Decision
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Abstract; Agricultural machinery professional chassis has many types of parameters and their difference
between each other is so large that they cannot be fully compensated without any price. For these
characteristics, the classical nearest neighbor algorithm which relies on weight properties in case-based
reasoning is unacceptable in practice. Aiming at the situation above, the sorted method ELECTRE,
belonging to multiple attribute decision, which was characterized by outranking relationship, was applied
to the similarity assessment. In this algorithm, the first step was data preprocessing; then AHP was
adopted to determine attributes’ weights; after that harmony and disharmony thresholds were obtained by
constantly experimenting adjustment; and then construction and mining of relationships were carried out;
the ultimate goal was to accomplish similarity assessment between design case and database cases. After
that, crawler of walking system and chassis prototype were used for verification of the algorithm.
Compared with the nearest neighbor method, the algorithm not only returned the former models which had
higher overall similarity, but also marked the key parameters that affected the order, allowing users to
have more follow-up evaluation. To make the algorithm to be more practical, a prototype interface of CBR
was developed and the input of critical parameters and output of results were demonstrated. The overall
result was good.

Key words: agricultural machinery professional chassis; rice and wheat harvesting machinery’s chassis;

case-based reasoning; ELECTRE method
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Fig. 1  Flow chart of implementation steps

2 ETZRBMRRRI LK E LG #HEE
LH

o 52 BLAR A B AR T B, LR A 2L BRI
P ATE R A 2 R R 2 B B, 24T P IR
R o
2.1 HEBMLERR

o P AR A 2 o AR Bl b 2 A R 5
AKE BEAT AR T 55, W35 e 0, RRADLRE 7, % Ak
Z I, BEIS S B R4 149 O Ak A 28 Y A L JRE A
Uf o H 0 B 2 A B fE Y AT B L IR R SR
FHA AR AR B2 S ek RO I T

(1) K fr s

fBCE L i A BN T PEAE D P, P v 52 ) M
XL B A Py A7 35201 T 1 P R A
— 55 ZXF B, A0 RO R S B T A AARL R JEE i pR K
FBUR A H 2] 53 A BRI S . MUK s T34 5
H

|P, - P,I
e - Pma,\ - Pmin
Kb P P — 50 v B A A8 I e P R
KAl Fife/IMA

(2) FAF R
A AL JE R PO 28 R O AT B B e R
(EHHAME— P, RS A IC BC e % IF (P, = P,)



372 & ML M % IR

2017 4

THEN 1 ELSE 0 315 P J& #5 (H 2 75 AH 45
(3) X 1] 1
LB JE T P EEB Oy — X EYERE P,
Py ] s 72 5 O AU R B B R & R RO,
RS i AR VAR S il MM, M, ] R

VAR & 5 0 7 A B9 R (R I B LA,

53
OM, <P, 8% P, <M, I X 8] 2 JC & 4 1,
s =0,
@M, >P, H M, <P, Bl M X[ 544 P [1IX
IF1] 0, 1, S )
P,-P,
YTM, - M,
@M, <P, HM,>P, B P¥ M X Ia 544
Fl, B e

MH_ML
B PH_PL
@M, <P, <M, <P, Bl P 5 M X6 &4 &
Eaihy

S

_MII_PL
_PII_PL

P, <M, <P, [7F P 5 M PXEFRI>ES,
jlidin)

S

P,-M,
" P, -P,

e 1 g TR 2 22 W LR 52 0 e o R
T P 50, e 1 B LD SR Ky KW, J R
VB REE BUBE K B mm B MR
Jy Ry KPay VAR 8 HE (L S X e o P AR fol i
R SR R 50 19 A DL ¢ P 2 ORI R R

N

®1 XGIEPETXGEESAFRBITRAANEL

Tab.1 Properties of cases in library and user-input

i S 1 54l 2 BETE 5245 4 n
v S v S v s v s

Ji i 2 Al W 0 % 1 ) 0 e 1 e 1 [P
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T 7 B 121 0. 992 120 1 120 1 100 0 120
i 1100 0.735 1136 0. 831 1478 0.265 1294 0.751 1 200
LGN 820 0. 667 760 0.417 1 000 0.583 800 0. 583 900
PR 1100 1 1136 0. 905 1478 0 1124 0.937 1100
HEH IR H 23 0.7 15 0.5 23 0.7 13 0.3 20
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Fig.2 Diagram of track model
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Tab.2 Track attributes’ weights
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Tab.3 Scale reasonable verification
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Tab.4 Track properties’ discord threshold
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Tab.5 Results of track in case-based reasoning
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Tab.6 Comparison results of track weighted algorithm
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Tab.7 Properties of cases in library and user-input

J& 1 Sl Sl 2 SEpl 3 SEf 4 B ASE)
£/mm 6360 6720 6700 6670 6517
$5/mm 2710 3150 2950 2710 2748
5 /mm 3220 3230 3280 3255 3214
#) I / mm 2360 2500 2800 2360 2500
AR/ (kges ™) 2 3 2.5 3 2
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&/ kW 55. 86 56 61 62 60
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Tab.8 Normalized attributes and similarity

i SEAF) 1 SE A 2 S 45 3 S 4 o A5 B
0 s 0 s 0 s 0 s
K 0 0.564 1 0.436 0. 940 0.492 0. 860 0.575 0. 440
5 0 0.914 1 0. 086 0. 550 0.541 0 0.914 0. 090
& 0. 090 0. 900 0.240 0.733 1 0. 091 0. 620 0.317 0
1 0 0. 682 0.320 1 1 0.318 0 0.682 0.320
WA 0 1 1 0 0.5 0.5 1 0 0
15 B 0.30 0.76 0 0.94 0.20 0.86 1 0.06 0. 06
R 0 0. 326 0. 020 0. 346 0. 840 0. 837 1 0. 674 0. 670
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Tab.9 Property weights
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Tab.10 Reasoning results of algorithm
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Tab.11 Results of the nearest neighbor algorithm
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Fig.4 Main interface of system
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Fig.5 Input interface of target chassis
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