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Fuzzy evaluation of assembly design scheme based on
attribute value reduction of rough sets
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Abstract: In order to evaluate the assembly design plan reasonably and quickly, and ensure the excellent
implementation of the assembly program, fuzzy evaluation method for assembly design was proposed.
Firstly, the evaluation index system of assembly design was put forward on the basis of investigation and
related literature search, the evaluation index was simplified, deleting the redundant indexes and retaining
the necessary indexes with the aid of rough set theory and expert knowledge, and the quantification method
of index was defined.Then, the importance of each evaluation index was analyzed, and the fuzzy weight of
the comprehensive evaluation set was calculated. Finally, according to the property of the necessary index
value and weight, the comprehensive evaluation of the feasible assembly design scheme was realized by
applying technique for order preference by similarity to ideal solution, and the correctness of the method

was proved by comparing with the evaluation results of fuzzy analytic hierarchy process and fuzzy
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comprehensive evaluation. An assembly sequence optimization process of a machine tool transmission
system in an enterprise was quoted as an example to illustrate the feasibility of the proposed approach.The
result shows that the fuzzy evaluation method of assembly design scheme is reasonable, and the optimized
scheme has higher precision and efficiency.
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Fig.1 Multi attribute decision making model of assembly design scheme based on Rough Set
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Table 1 Expert evaluation data of each initial evaluation index of assembly design
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Table 2 Discernibility matrix of evaluation index
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Fig.2 Drive system assembly drawing
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Fig.3 Feasible assembly scheme
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Table 3 Initial data of attribute value of evaluation index

T8 bR C, C, C, C, Cs
B, 0.956 0.40 1.253 1.735 0.673
B, 0.983 0.67 1.324 1.684 0.624
B; 0.978 0.43 1.368 1.575 0.539
B, 0.961 0.33 1.458 1.493 0.576
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Table 4 The attribute value of evaluation index is normalized after data processing

T8 ¥R C, C, C; C, C;

B, 0.493 0.421 0.463 0.534 0.556
B, 0.507 0.705 0.489 0.518 0.516
B, 0.504 0.453 0.506 0.485 0.445
B, 0.496 0.347 0.539 0.460 0.476
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Table 5 Weighted standardized decision matrix

F8 b1 C, C, C, C, Cs

B, 0.070 8 0.103 6 0.066 5 0.172°5 0.079 8
B, 0.072 8 0.173 5 0.070 2 0.167 4 0.074 1
B, 0.072 4 0.111 5 0.072° 7 0.156 7 0.063 9
B, 0.071 2 0.085 4 0.077 4 0.148 6 0.068 3
B~ 0.072 8 0.173 5 0.077 4 0.172 5 0.063 9
B 0.070 8 0.085 4 0.066 5 0.148 6 0.079 8
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Table 6 The evaluation result of Assembly designs

EUMpIE S Si Sy C
B, 0.072 54 0.030 04 0.292 86
B, 0.013 49 0.090 36 0.870 13
B, 0.064 16 0.032 26 0.334 59

B, 0.091 40 0.015 85 0.147 78




% 6 JA ELEF ok R AR 0 R Rk AN 33

ST R SRR C) BUE R BN HE T 45 AR T & 2B 1T 7 R4 BB IRt 4 A2
Bt i RE R R : B, >B,>B,>B,,
4.2 ZERHW

F SR 2 U BT v VBRI 25 A P v A TOPSIST 32 3 R 43 2 00 HEF 45 B an e 7 frs . 7e it FI
RO JZ2 UK 53 AT 15 3 ) %o 15 24 i R 8 24 JS FR AR BEAT T PFAY . TETR bR AT 20 BT X O R AT VRN B L JF A 16 T
PEAN 8 bR AOACEE R 8 PR AR5 15 B BT 7 R UL REHE P 45 5 H TAE R B K R B 4 e hn i 24
Jei RO J22 R 40 BT %8 5 S AT VAN e, 5 B2 F B i A T 6 B M 5 WU AR E AT PR A . FLIEAY LT A Y
TR BN B s BRI 25 5 PE AN R AE DR FF PP 48 B8 R AR AL AN AR (A5 B0 F L TH3E 45 R T O 22 09 SR s B IR
JE I 30 00 S B 7 R B 25 A A

£ BHEMTNERL

Table 7 Comparison of the evaluation results of each scheme
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