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Abstract

Mixed-model assembly lines (MMALSs) are capable of producing a variety of
products to yield customized products and services with response speed, provided that
MMALs are well balanced and sequenced. With the diversification and subdivision of
the bus market demand, MMALs are widely used in company Y’s production lines.
Since MMALSs’ complicated assembly process involves various materials and
different products, Company Y makes efforts to improve its production logistics
system, in order to realize the stable and efficient operation of MMA Ls.

Based on the background, this thesis models the sequencing problem of
Company Y’s MMALs and uses the genetic algorithm to solve it. First, the current
situation of Company Y’s assembly lines is analyzed in aspects of the assembly
process and production planning, thus finding the existing problem of Company Y’s
MMALSs. Through analysis of causes of the problem, MMALSs’ sequencing is defined
as the study focus of this thesis ultimately. Second, taking the example of Z assembly
line which is a representative of Company Y’s MMALSs, the 0-1 integer programming
mathematical model minimizing the total overload and idle time is formulated based
on the description of the assembly process and the collection of the related data. Third,
in consideration of characteristics of the model, the genetic algorithm is selected as
the solving method to solve the mathematical model. Through designing the Genetic
algorithm and programming in MATLAB, the mathematical model is solved. Finally,
the optimal sequencing result is get, and then is analyzed further. Compare the
optimal sequencing with the current sequencing, which proves the superiority of the
optimal sequencing.

The result shows that compared with the actual sequence of Z assembly line, the
objective function value of the optimal sequence decreases by 127 minutes, namely
the total overload and idle time decreases by 127 minutes, making Z assembly line
more balanced. This also means that the genetic algorithm is an effective method to
solve the sequencing optimization model. According to the relationship of sequencing
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and balancing, the total overload time and idle time is still large in Z assembly line
with the optimal sequencing, which means that balancing problem of Z assembly line
does exist. So balancing of Z assembly line could be another direction of further

research.
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