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Modeling and Optimization for Manufacturing Cell Scheduling Based on
Improved Wolf Pack Algorithm and Simulation

Abstract

Abstract: Aiming at the domestic aircraft stall spin simulation training need, a stall spin simulation
training system is developed. The training system consists of the multi-channel dome visual system, the
semi-physical simulation cockpit and the maneuvering force control loading system, etc. Distributed
simulation technology is used to develop a realistic man-in-the-loop simulation training environment. For
the stall spin simulation, the multi-source aerodynamic data is processed comprehensively, and an
unsteady aerodynamic model at high angle of attack (AOA) is constructed, and the heavy-load digital
electric control loading technology is used to realize the simulation of stall spin alternating force and jitter
characteristics of steering, which realizes the stall spin simulation training of man-in-the-loop.
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Modeling and Optimization for Manufacturing Cell Scheduling Based on Improved
Wolf Pack Algorithm and Simulation

Zhao Zi'an, Zhou Hong, Lei Yingjian

(School of Economics and Management, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Cell manufacturing is an important organizational form of modern production systems. In
scheduling of cell manufacturing systems, machine failures or interruptions are very common in practice,
meanwhile the waste due to energy consumption during machine idle time cannot be ignored. Hence the
relevant research is with strong significance. This paper considers the problems of machine interruption
and energy consumption in cell scheduling, and developed an integer programming model to minimize
the makespan as well as the cost of energy consumption during machine idling and the interruption cost.
A mixed optimization method is proposed based on improved wolf pack algorithm and discrete event
simulation to solve the problem, which can effectively improve the optimization performance of the
algorithm. Numerical experiments demonstrate that the proposed hybrid algorithm shows a good
convergence, and a satisfactory solution to the problem can be reached within a reasonable number of
iterations.

Keywords: cellular manufacturing systems; cell scheduling; improved wolf pack algorithm; discrete

event simulation; machine interruption; energy consumption
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