
Accepted Manuscript

Title: Concurrent cell formation and layout design based on
hybrid approaches

Authors: Hanxin Feng, Lifeng Xi, Tangbin Xia, Ershun Pan

PII: S1568-4946(18)30080-2
DOI: https://doi.org/10.1016/j.asoc.2018.02.021
Reference: ASOC 4713

To appear in: Applied Soft Computing

Received date: 5-8-2017
Revised date: 5-2-2018
Accepted date: 14-2-2018

Please cite this article as: Hanxin Feng, Lifeng Xi, Tangbin Xia, Ershun Pan, Concurrent
cell formation and layout design based on hybrid approaches, Applied Soft Computing
Journal https://doi.org/10.1016/j.asoc.2018.02.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.asoc.2018.02.021
https://doi.org/10.1016/j.asoc.2018.02.021


1 

 

Concurrent cell formation and layout design based on hybrid 

approaches 

Hanxin Feng, Lifeng Xi, Tangbin Xia, Ershun Pan* 

 

State Key Laboratory of Mechanical System and Vibration, Department of Industrial Engineering, 

School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China 

Hanxin Feng—Email: hansense@sjtu.edu.cn 

Lifeng Xi—Email: lfxi@sjtu.edu.cn 

Tangbin Xia—Email: xtbxtb@sjtu.edu.cn 

Ershun Pan (corresponding author)--Email: pes@sjtu.edu.cn 

 

Highlights 

 Proposing a linear model for concurrent cell formation and layout design. 

 Considering many specific attributes for designing cellular manufacturing systems. 

 This model generates lower total cost and higher machine utilization rate. 

 Proposing two hybrid approaches combining metaheuristics and exact approach. 

 Hybrid approaches outperforms an exact approach and pure metaheuristics. 

 

 

Abstract: Considering the interaction between the cell formation and cell layout problems when 

designing cellular manufacturing systems (CMSs), this paper investigates the integrated cell 

formation and layout problem (ICFLP). A comprehensive mixed-integer linear programming 

model is developed. This model features the simultaneous incorporation of some specific design 

attributes of CMSs, such as unequal machine dimensions, duplicate machines, alternative 

process routings, coexistence of alternative process routings, lot splitting, and production 

planning. Given the computational difficulty of the model, two hybrid approaches, one 

combining a genetic algorithm and linear programming (GALP) and the other combining 

simulated annealing and linear programming (SALP), are proposed to efficiently solve real-

sized problems. The results of an illustrative example reveal that lower production cost and 

higher machine utilization rate can be generated by the concurrent cell formation and layout 

design, and the incorporation of relevant attributes. Comparison experiments show that the 

GALP and SALP outperform a previous metaheuristic and an existing heuristic for solving a 

simplified ICFLP model. They also excel pure GA, pure SA and CPLEX on solving the 

proposed model.  
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