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Fig. 2 Test data set with noises having four cluster centers
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Tab. 2  Coefficient fuzzy matrix table after component
quantity

a b ¢ d e f g h i j k |l m n
a 0O O O 6 2520 3 O 3 3 O 0 5 O
b 5 0 9 30 5 5 0 15 10 20 10 24 15 15
c 0 25 0 25 o o0 5 o0 o0 o0 o0 0 0 o0
d 5 25 25 0 10 10 15 6 10 9 10 9 6 6
e 25 15 0 30 0 310 o O O O O 0 o0
f 35 10 0 15 15 010 0 O O O 0O O O
g 5 10 15 25 15 15 0 10 6 6 9 10 6 9
h 5 5 0 6 0 010 0 6 10 6 9 6 10
i 10 9 0 5 o olo 3 6 6 9 6 6 9
j 15 5] 0 3 0 0 9 3 0 0 9 6 6 10
k 0 5 0 6 0 0 6 6 6 0 3 10 6 6
1 6 25 0 5 o o1lo 6 3 5 6 9 9 9
m 10 10 0 6 0O 0 9 4 6 6 6 6 0 10
n 0 9 0 6 0 010 6 3 3 9 9 3 0
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Tab. 3 Standardized fuzzy matrix table
a b c d e f g h i j k 1 m n
a 1 0 0 0. 24 1 0. 80 0.12 0 0.12 0.12 0 0 0. 20 0
b 0.17 1 0. 30 1 0.17 0.17 0 0.50 0.33 0.67 0.33 0. 80 0.50 0. 50
c 0 1 1 1 0 0 0. 20 0 0 0 0 0 0 0
d 0. 20 1 1 1 0. 40 0. 40 0. 60 0. 24 0.40 0. 36 0.40 0. 36 0. 24 0. 24
e 0.71 0.43 0 0. 86 1 1 0.29 0 0 0 0 0 0 0
f 1 0. 29 0 0.43 0.43 1 0.29 0 0 0 0 0 0 0
g 0. 20 0. 40 0. 60 1 0. 60 0. 60 1 0. 40 0. 24 0. 24 0. 36 0.40 0. 24 0. 36
h 0. 50 0. 50 0 0. 60 0 0 1 1 0. 60 1 0. 60 0. 90 0. 60 1
i 1 0. 90 0 0. 50 0 0 1 0. 30 1 0. 60 0.90 0. 60 0. 60 0. 90
j 1 0.33 0 0. 20 0 0 0. 60 0. 20 0 1 0. 60 0. 40 0. 40 0.67
k 0 0.50 0 0. 60 0 0 0. 60 0. 60 0. 60 0 1 1 0. 60 0. 60
1 0. 24 1 0 0. 20 0 0 0. 40 0. 24 0.12 0. 20 0. 24 1 0. 36 0. 36
m 1 1 0 0. 60 0 0 0. 90 0. 40 0. 60 0. 60 0. 60 0. 60 1 1
n 0 0. 90 0 0. 60 0 0 0. 60 0. 30 0. 30 0. 90 0. 90 0. 30 1
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Product family design method based on fuzzy C-means clustering method
optimized by improved shuffled frog leaping algorithm

CUl Wen-hua™'*, LIU Xiao-bing', WANG Wei', WANG Jie-sheng’

(1. School of Control Science and Engineering, Dalian University of Technology. Dalian 116024, China;
2. School of Electronic and Information Engineering, University of Science & Technology Liaoning, Anshan 114044, China )

Abstract: The decision of product platform in the modularized product family design is proposed
based on fuzzy C-means (FCM) clustering algorithm optimized by the improved shuffled frog leaping
algorithm (ISFLA). The component coefficient matrix based on the data collected in the product
exploitation process is set up. The number of fuzzy clustering and cluster centers are optimized by
sizable-individual SFLLA to obtain the optimized fuzzy partition of the components of the product. Cut
operator and splice operator are used to combine the individuals to form a new individual. ISODATA
iterative algorithm is adopted to carry through the local optimization. The simulation results of the product
family design of the paper currency sorter show that the proposed method provides the theoretical basis of the

quantitative mathematic analysis and fast configuration for the product modularized design.

Key words: paper currency sorter; product family; product platform; shuffled frog leaping algorithmj;

fuzzy C-means clustering



