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Research on Production Performance of Automobile
factory Based on Stochastic Model

Li Li, CHEN Yanting
(College of Mathematic and Economics, Hunan University, Changsha 410082)
Abstract: In this paper we study a two-stage production system consisting of a welded assembly line
for welding assembly parts and a paint production line for color painting. This system can be modeled

by a continuous time with a state of (i, J ) Markov process, Where Zand j indicate the number of

jobs on the wire and line, respectively. This paper uses random walks in the quarter-plane to find the
equilibrium distribution of the Markov process, and checks whether the sum of the equilibrium
distributions that can be represented as a series of geometric terms. Therefore, we first establish a
random walk model of the production system in the quarter-plane, and next we introduce an algorithm
which checks whether the invariant measure of a given random walk is a sum of geometric terms .
Finally, we analyze the performance measures of this production system through the equilibrium
distribution that we have obtained.

Key words:  Two-stage production system; random walk in the first quadrant; performance index;
tandem queueing system
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Fig.1 Tandem queue process
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Fig.2 Random walk in the quarter-plane
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