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Table 1  Correlation values of function and structure
T, T, Ty T, Ts Ty T, Ty T, Ty Ty
T, 1.0 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T, 0.4 1.0 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T, 0.4 0.4 1.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T, 0.4 0.4 0.4 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ts 0.0 0.0 0.0 0.0 1.0 0.6 0.0 0.0 0.0 0.0 0.0
Ts 0.0 0.0 0.0 0.0 0.4 1.0 0.0 0.0 0.0 0.0 0.0
T, 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.6 0.6 0.0 0.0
Ty 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.0 0.6 0.0 0.0
T, 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4 1.0 0.0 0.0
Ty 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0
Ty, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
*2 ZTHHER
Table 2 Experiment results

LY a B M p BRI WS EA A
1 1,1,1,1,6,6,5,5,4,3,2 15. 600

1 4 2 8 0.4
2~500 1,1,1,1,5,5,4,4,4,3,2 26. 000
1~8 2,1,2,2,6,6,5,5,5,4,3 10. 400

2 4 4 2 0.2
9~500 5,5,5,5,4,4,3,3,3,1,2 26. 000
3 4 2 20 0.4 1~500 5,5,5,5,4,4,3,3,3,1,2 26. 000
4 8 2 30 0.4 1~500 5,5,5,5,4,4,1,1,1,3,2 26. 000
5 4 2 50 0.8 1~500 5,5,5,5,1,1,4,4,4,3,2 26. 000
6 8 2 50 0.4 1~500 1,1,1,1,5,5,4,4,4,3,2 26. 000
1 6,6,6,6,1,1,5,5,4,3,2 15. 600

7 4 4 8 0.8
2~500 1,1,1,1,5,5,4,4,4,3,2 26. 000
1 2,2,2,1,6,6,5,5,5,4,3 10. 400

8 4 8 8 0.3
2~500 1,1,1,1,5,5,4,4,4,3,2 26. 000
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Fuzzy weighted graph modeling and optimization recombination
of crowdsourcing design tasks in social manufacture

LIU Dian-ting' , HU Hao-ping’, WU Dan-ling'
(1. College of Mechanical and Control Engineering, Guilin University of Technology, Guilin 541006, China; 2. College of

Finance and Economics, Shenzhen Institute of Information Technology, Shenzhen 518172 ,China)

Abstract; In social manufacture ,the total product design tasks need to be partitioned into appropriate crowdsourc-
ing modules in order to be successfully undertaken by appropriate designer teams. Aiming at the difficulty in
quantitatively describing the correlation of sub-task of product design and those between task modules, fuzzy
weighted graph is used to establish the model of their relationship, and the methods such as the fuzzy description
of functional correlation, structural correlation in a product. Fuzzy weighted graph and its pruning are discussed.
With the maximum aggregation degree in each module and the minimum coupling degree between the modules and
minimum adaptation difficulty of module scale as the objective functions,an uncertain optimization model for task
module partitioning is established ,which is transformed into a deterministic one, and then solved by ant colony al-
gorithm. At the end,an example is given to illustrate the feasibility of the proposed method.

Key words: crowdsourcing design; task recombination; fuzzy weighted graph; social manufacture; ant colony

algorithm
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