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Abstract

The evaluation of man-machine interface for the cab of a combine harvester often involves some
factors that are qualitative, lacks of available information and can only be assessed by human judgments,
which inevitably involve various kinds of uncertainties and incompleteness. In view of this, an evaluation
method combined the evidential reasoning approach with fuzzy membership degree was proposed to build
the evaluation model for the man-machine interface of a combine harvester cab, which overcame the
defects of handling information with uncertainty and incompleteness. Man-machine interface element can
be assessed to a grade interval if it cannot be precisely assessed to only one grade. The introduction of
utility function simplified the process of alternative ranking and decision. Applied example showed that
this method could handle uncertain information effectively and the representation of results was much more

coincident with people’ s habit to deal with uncertain information than other methods.

Key words Combine harvester, Cab, Man-machine interface evaluation, Evidential reasoning,
Fuzzy membership degree
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Fig.1 Evaluationframe of man-machine interface for

a combine harvester cab
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Tab.1 Evaluation results of two layout schemes for a combine harvester cab
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Tab.2 Expected utilities of evaluation results for

two layout schemes for a combine harvester cab

TR0, BT TTFR200,) MR
RINEES

U ax Uin Uayg U ax Upin Uy
HUEERF A 0.0679 0.0679 0.0679 0.0332 0.0332 0.0332
ZYhasal A, 0.0996 0.0996 0.0996 0.0996 0.0996 0.099 6
FRPBE A, 0.6497 0.6497 0.6497 0.6684 0.6684 0.668 4
WRBEA, 0525 0325 0425 065 055 0.6
WMERE A 1 1 1 1 1 1
545 0, 0.5290 0.5026 0.5158 0.5462 0.5328 0.5395

0.768 6), (H,,,0.041 4), (H,,0.108 3), (H,,
0.0817)f, HARWIFN 72 () PE A 25 AR & L H5 2
O e ey () VR AN S8 R H (B T R T2 O R AR
TEREEG H, R {5 B 0.892 1, J5 35 % 25 3 JAE 5
VAR H, (SR8 FE N 0. 768 6, Hi 25 % T 4518 1Y
TR LIS o BB A I A DT A 45 R A AT LA
RIS

H 3R 2 WAL SR A TR I B O e, u,, (O0,) <
w,, (0,) AR T RS LR B, W] LLIA A B Ty
R2MTMEBTEL

AR S PE 1158 45 SR AT DL 3 TR 4 4
PRI S i B2 0 PE A BT OR B TR E A R,
I LR B3 Je PP 25 2R A5 A AR AS B

T IR LS 5 0 3 B G0 O L
FH RO 31 A7 6 T 95 5 0 HE 1, 7 58 0 e
BT AR

4 HWRIE

o U A8 41 B 5 0k S B SRR A ZE S, T
R ORI S B AP W6 o 2087 1 I ok
HLZ B2 AHLI I PR R R flE 57 T 2R PR 45
a3 A T DR R R P TR AR B T A B A
FeR I JE A TR 4 HE Y 52 R U X A& 2 O
6 BT B 15 I B AP E R . I SE k],
DT IR RE RS AR 3t A BN B 2 MEAE B SE AT A AT
XA E PEAR R AL BE ST 15 O TR A A
WL B R 25 DE A R 3R 10 PF i 5 SRR Pt
SV HAIR] , B A 58 A5 L ORME LS 2 1 F
W AE BRI T A — 2 gL X ], 75 B i i 5 7
AT LIRS B A B0 B A 2 BEE R W) 1 O M 45
P, MG B AR BRI AT R R R] . 45 B
Gy IR i mT LA S5 B DR A B E {5 B RO 46 /)
DX [R5 B, AR AN B 2 P o e b, I 00 b 28 ) ik e o
JEEE 8 HE B T3 34 L T 1A PR BIL 2 ks AL S T
PO B BRI N A IV O 0 A B R IE
B b 9 7 T 1 5 S LAY S B Ak A OGP A

2N

H .o o

2 £ x W

U BRI IR CRIEN. B APL AR M ], b st b st B TR H ke ,2007.
2 MR, B MR SSRGS EIRT]. B E AR R 22447 ,2004,9(1) :67 ~70.



96 PN A1 R A S 74 20104
Qi Lixia, Mao Enrong. Study on stationary parameter synthesis’ s evaluation model of tank seat[ J]. Journal of China
Agricultural University, 2004,9(1) :67 ~70. (in Chinese)

3 WAEE,XVLEF, IR AHP E R BOR Z5 5 PRAS L TR A B AWLR SRR [T]. BB R LA B e 4,

2008,22(5) :36 ~39.

Cao Weiguo, Liu Weiping, Sun Wei. Applications of fuzz comprehensive evaluation based on AHP defined weighing in man-
machine system of armored vehicle cabin[ J]. Journal of Academy of Armored Force Engineering, 2008,22(5) :36 ~ 39.
(in Chinese)

4 Walter Piechulla, Christoph Mayser, Helmar Gehrke, et al. Reducing drivers’ mental workload by means of an adaptive man-

machine interface[ J]. Transportation Research Part F: Traffic Psychology and Behaviour, 2003, 6(4) . 233 ~248.
5 Wang Yingming, Taha M S Elhag. Evidential reasoning approach for bridge condition assessment[ J]. Expert Systems with
Application, 2008, 34(1): 689 ~699.

6 Wang Yingming, Yang Jianbo, Xu Dongling. Environmental impact assessment using the evidential reasoning approach [ J].
European Journal of Operational Research, 2006, 174(3): 1 885 ~1913.

7 Chin Kwaisang, Wang Yingming, Gary Ka Kwai Poon, et al. Failure mode and effects analysis using a group-based evidential
reasoning approach[ J]. Computers & Operations Research, 2009, 36(6) . 1 768 ~1 779.

8 MR IEIMBAIA S T PR RR SRR ID]. #% P Tl k2% ,2006.

Hou Jun. The combination rules, performance indexes and applications of evidence reasoning[ D]. Xi’ an:Northwestern Poly-
Technique University, 2006. (in Chinese)

9 YangJB, Wang Y M, Xu D L, et al. The evidential reasoning approach for MADA under both probabilistic and fuzzy

uncertainties[ J]. European Journal of Operational Research, 2006, 171(1) : 309 ~343.

10  Wang Yingming, Yang Jianbo, Xu Dongling, et al. The evidential reasoning approach for multiple attribute decision analysis
using interval belief degrees[ J]. European Journal of Operational Research, 2006, 175(1) . 35 ~66.

11 Yang Jianbo. Rule and utility based evidential reasoning approach for multiattribute decision analysis under uncertainties
[J]. European Journal of Operational Research, 2001, 131(1) : 31 ~61.

12 32 R EH, BRI, . KAWL S M= AR AR T]. Rk ,2009,40(12) :43 ~47.
Qiu Ying,Zhu Zhongxiang,Mao Enrong, et al. Study on priorities of human-machine interface in combine harvester cab[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2009 ,40(12) :43 ~47. (in Chinese)

13 M, A, BRRE. EWANAEARNAERRETR ] R ,2008,39(4) 183 ~ 186.

(L#EE B ®X)

3

9
10

11

MEF , ERIR BRI, 4. HAR BN TR HLI B[], Rl T4 ,2001,17(5) 55 ~ 58.

Liu Jungan, Wang Tianchen, Yan Faxu, et al. Design of film mulching wheat hill seeder with vertical dropping mechanism
[J]. Transactions of the Chinese Society of Agricultural Engineering,2001,17(5) :55 ~58. (in Chinese)

Lo RAR, 2R, THRL. ST/ LTS B & 5 B [T ] R AL~ 41, 1999,30( 1) 101 ~ 105.

Ma Chenglin, Li Chenghua, Yu Haiye. Development and status of research on punch planter[ J]. Transactions of the Chinese
Society for Agricultural Machinery, 1999 ,30(1) ;101 ~105. (in Chinese)

PRIGEOE , ZE A%, w47 s CURE R L A BT 5 L. EEAOCE ] Rk TR ,1993,9(3) :66 ~70.

Chen Xiaoguang, Zuo Chuncheng, Gao Feng. Study on the direct insert planter ( [ ) the research and the principal study of

the direct insert hole former of planter[ J]. Transactions of the Chinese Society of Agricultural Engineering, 1993,9(3) : 66 ~
70. (in Chinese)
B, TR AR ARHUA BT M ] Jbat . m S HOE AL, 1983.
IV, AR PR ES B B SRS LT ], H AR R A 2% 41,2009 ,44 (5 ) 1140 ~ 142.
Sun Wei, Wu Jianmin. Shape select and study on the duck-rostra type punching-opener[ J]. Journal of Gansu Agricultural
University ,2009 ,44 (5) :140 ~142. (in Chinese)
T e JEIG . SRR O T S SR S (0], AR LB A L 1998,29(8) 63 ~ 66,
Zhang Xuejun, Yang Ying, Zhou Ling. Selection and definitiveness on main parameters of bunch planting cylinder[]J].
Transactions of the Chinese Society for Agricultural Machinery, 1998,29(8) :63 ~66. (in Chinese)
ZIEN. ADAMS AT IR S SEH [ M]. Jbat: EB7 Tl ok, 2006.
W7, JE AN JE T ADAMS f N AP BT g S JAr A [T ]. pLbR Bt S, 2007,9(9) : 78 ~ 80.
Xu Fang, Zhou Zhigang. Design and kinematics simulation of cam mechanism based on ADAMS[J]. Machinery Design &
Manufacture, 2007,9(9): 78 ~80. (in Chinese)
T, KL, DET . BREEPLBOR L HAE ADAMS FRSZEEIM]. 1622 . P4t Tolk K2 1R B At ,2002.



