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Quantitative modeling and planning of the product development pro-
cess in concurrent engineering

WANG Zheng, YAN Hong-sen. LIU Xia-Iiing. SONG Wen-zhong

Research Institute of Automation. Southeast University, Nanjing 210086, China

Abstract: Since in some proposed guantitative models the detal feature of the mini-circulation of design
revision in product development process has not been described sufficiently. a new type of quantitative
model based on the network of product-process design activity pairs is proposed in this paper to describe the
product development process in concurrent engineering. And the method of computing the mean duration
of the preduct-process design activity pair and the resource occupation rate of preduct or precess design ac-
tivity is proposed. Based on that, the problem of the planning of the product development process in con-
current engineering is modeled as a resource-constramed project scheduling problem. Different {rom aother
resource-constrained project scheduling problems, in this paper, the number of the resources allocated {or
the product development project is not pre-determined. but is obtained along with the optimal product de-
velopment plan. Therefare. this is an integrated optimization problem of the resource allocation and the
planning of the product development process. A new algorithm hased on branch-and-bound appreach is
proposed in this paper for solving the problem and a heunstic rule is introduced to improve the searching ef-
ficiency of the algorithm,
Key words: concurrent engineering; process moedeling ; minu-circulation of design revision; network of
product-process design activity pairs; product development plan; resource-constrained pro-

ject scheduling problem; branch-and-bound algorithm


http://www.cqvip.com

