
Author's Accepted Manuscript

A multiobjective model and evolutionary
algorithms for robust time and space assem-
bly line balancing under uncertain demand

Manuel Chica, Joaquín Bautista, Óscar Cordón,
Sergio Damas

PII: S0305-0483(15)00076-6
DOI: http://dx.doi.org/10.1016/j.omega.2015.04.003
Reference: OME1518

To appear in: Omega

Received date: 23 January 2014
Revised date: 24 February 2015
Accepted date: 7 April 2015

Cite this article as: Manuel Chica, Joaquín Bautista, Óscar Cordón, Sergio
Damas, A multiobjective model and evolutionary algorithms for robust time
and space assembly line balancing under uncertain demand, Omega, http://dx.
doi.org/10.1016/j.omega.2015.04.003

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/omega

http://dx.doi.org/10.1016/j.omega.2015.04.003
http://dx.doi.org/10.1016/j.omega.2015.04.003
http://dx.doi.org/10.1016/j.omega.2015.04.003
http://dx.doi.org/10.1016/j.omega.2015.04.003
http://dx.doi.org/10.1016/j.omega.2015.04.003
http://dx.doi.org/10.1016/j.omega.2015.04.003
http://dx.doi.org/10.1016/j.omega.2015.04.003


A multiobjective model and evolutionary algorithms for

robust time and space assembly line balancing under

uncertain demand

Manuel Chicaa,∗, Joaqúın Bautistab, Óscar Cordóna,c, Sergio Damasa

aEuropean Centre for Soft Computing, 33600 Mieres, Spain
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Abstract

Changes in demand when manufacturing different products require an
optimization model that includes robustness in its definition and methods to
deal with it. In this work we propose the r-TSALBP, a multiobjective model
for assembly line balancing to search for the most robust line configurations
when demand changes. The robust model definition considers a set of demand
scenarios and presents temporal and spatial overloads of the stations in the
assembly line of the products to be assembled. We present two multiobjec-
tive evolutionary algorithms to deal with one of the r-TSALBP variants. The
first algorithm uses an additional objective to evaluate the robustness of the
solutions. The second algorithm employs a novel adaptive method to evolve
separate populations of robust and non-robust solutions during the search.
Results show the improvements of using robustness information during the
search and the outstanding behavior of the adaptive evolutionary algorithm
for solving the problem. Finally, we analyze the managerial impacts of con-
sidering the r-TSALBP model for the different organization departments by
exploiting the values of the robustness metrics.
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