
Accepted Manuscript

Title: Integrating LP-guided variable fixing with MIP
heuristicsin the robust design of hybrid wired-wireless FTTx
access networks

Author: Fabio D’Andreagiovanni Fabian Mett Antonella
Nardin Jonad Pulaj

PII: S1568-4946(17)30429-5
DOI: http://dx.doi.org/doi:10.1016/j.asoc.2017.07.018
Reference: ASOC 4346

To appear in: Applied Soft Computing

Received date: 15-7-2016
Revised date: 21-6-2017
Accepted date: 10-7-2017

Please cite this article as: Fabio D’Andreagiovanni, Fabian Mett, Antonella Nardin,
Jonad Pulaj, Integrating LP-guided variable fixing with MIP heuristicsin the robust
design of hybrid wired-wireless FTTx access networks, <![CDATA[Applied Soft
Computing Journal]]> (2017), http://dx.doi.org/10.1016/j.asoc.2017.07.018

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.

http://dx.doi.org/doi:10.1016/j.asoc.2017.07.018
http://dx.doi.org/10.1016/j.asoc.2017.07.018


Page 1 of 45

Acc
ep

te
d 

M
an

us
cr

ip
t

Integrating LP-guided variable fixing with MIP heuristics
in the robust design of

hybrid wired-wireless FTTx access networks I

Fabio D’Andreagiovannia,b,∗, Fabian Mettc, Antonella Nardine, Jonad
Pulajc,d

a National Center for Scientific Research (CNRS), France
b Sorbonne Universités, Université de Technologie de Compiègne,
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Abstract

This study investigates how to model and solve the problem of optimally
designing FTTx telecommunications access networks integrating wired and
wireless technologies, while taking into account the uncertainty of wire-
less signal propagation. We propose an original robust optimization model
for the related robust 3-architecture Connected Facility Location problem,
which includes additional variables and constraints to model wireless signal
coverage represented through signal-to-interference ratios. Since the result-
ing robust problem can prove very challenging even for a modern state-of-the
art optimization solver, we propose to solve it by an original primal heuristic
that combines a probabilistic variable fixing procedure, guided by peculiar
Linear Programming relaxations, with a Mixed Integer Programming heuris-
tic, based on an exact very large neighborhood search. A numerical study
carried out on a set of realistic instances show that our heuristic can find

IThis paper is an extended, improved version of the paper “An (MI)LP-Based Pri-
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Computation, 19th European Conference, EvoApplications 2016, Porto, Portugal, March
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