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Variable neighborhood search (VNS) is a so-called single-solution based metaheuris-
tic. The main idea behind VNS is the use of systematic changes in the neighborhood
structure of the single solution that is transformed during the search of an optimum.
The technique includes additional strategies that help the search escape from the basins
of attraction known as local optima.

The extensions proposed over the last two decades have moved VNS from a rela-
tively simple metaheuristic to a general optimization framework that includes various
methods and design choices. Mladenović and Hansen (1997) introduced what is now
known as the basic variable neighborhood search. The current literature includes such
variants as the reduced VNS, the variable neighborhood descent, and the general VNS.
VNS has been applied in a variety of settings, including multi-objective optimization
problems (Duarte et al. 2015), max–min/min–max hard optimization problems (Pardo
et al. 2013). In addition, the VNS structure has been exploited in efficient parallel
implementations (Duarte et al. 2016).

Several comprehensive reviews of VNS implementations and advances in the
methodology serve as an indicator of the high level of interest in this optimization
technique (Hansen and Mladenović 2001, 2003, 2018; Hansen et al. 2008, 2017).
Additional evidence of interest is provided by the special issues that research journals
have been devoted to VNS (Melián and Mladenović 2007; Moreno-Vega and Melián
2008; Mladenovic et al. 2014; Carrizosa et al. 2015). Finally, we point out that the
international conference on variable neighborhood search has been already celebrated
seven times (Sifaleras et al. 2012, 2019; Jarboui et al. 2014; Pardo and Sifaleras 2017;
Coelho et al. 2018).

Due to its effectiveness and simplicity (given that some designs are almost
parameter-free), VNS has been successfully applied to many hard optimization prob-
lems in business and engineering. This special issue presents several examples of
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implementation innovations of VNS that are applied to traditional and novel opti-
mization problems, as described below.

The selective traveling salesman problem with draft limits by Shahin Gelareh,
Bernard Gendron, Saïd Hanafi, Rahimeh Neamatian Monemi, and Raca Todosi-
jević

This article tackles a variant of theTravelling SalesmanProblem (TSP) that includes
draft limits. In this variant, the objective is to find a maximum profit tour that respects
draft limit constraints at the visited nodes. This problem is motivated by a real-world
application in maritime transportation. The authors first propose a Mixed Integer Lin-
ear Programming formulation for the problem. This model finds exact solutions to
small-sized instances, and these results are used as benchmarks for their general vari-
able neighborhood search (GVNS).TheGVNS includes elevendifferent neighborhood
structures that are efficiently explored with the use of fast feasibility checking proce-
dures.

A variable neighborhood search simheuristic for project portfolio selection under
uncertainty by Javier Panadero, Jana Doering, Renatas Kizys, Angel A. Juan,
and Angels Fito

The Project Portfolio Selection Problem consists in choosing the best portfolio
of projects in order to maximize the expected net present value of the investment.
The difficulty of the problem increases with the number of projects and the presence
of constraints found in real settings. The authors present a simulation–optimization
algorithm that integrates variable neighborhood search and a Monte Carlo simulation
in order to account for the inherit uncertainty of this problem. This type of algorithms,
known as simheuristics, extend metaheuristics by coupling simulation techniques to
assess the performance of promising solutions.

The parking allocation problem for connected vehicles by Marko Mladenović,
Thierry Delot, Gilbert Laporte, and Christophe Wilbaut

The parking allocation problem for connected vehicles is a dynamic variant of
the Generalized Assignment Problem, where the objective is to maximize the profit
of assigning tasks to a group of available agents. The problem is to find an optimal
assignment of a fleet of cars (connected by GPS) to available parking slots in a parking
lot. The assignment is based on the estimated arrival time to the parking lot provided
by the GPS information. The authors propose a 0–1 programming model for the static
variant of the problem at a particular moment in time and a variable neighborhood
search to tackle large-sized instances. Synthetic problem instances serve as the plat-
form for testing the performance of the proposed solution methods.

A biased-randomized variable neighborhood search for sustainable multi-depot
vehicle routing problems by Lorena Reyes-Rubiano, Laura Calvet, Angel A. Juan,
Javier Faulin, and Lluc Bové

A variant of the multi-depot vehicle routing problem that considers economic,
environmental, and social dimensions is tackled in this article. The authors pro-
pose a metaheuristic-based approach that integrates biased-randomization strategies
within a variable neighborhood search framework. The authors formulate a mathemat-
ical programming model of the problem and compare the solutions found with both
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approaches. Furthermore, a comprehensive analysis of the trade-off among different
sustainability indicators is provided.

A general variable neighborhood search for solving the multi-objective open vehi-
cle routing problem by Jesús Sánchez-Oro, Ana D. López-Sánchez, and J. Manuel
Colmenar

This paper considers amulti-objective optimization problem called the open vehicle
routing problem. It is a variant of the classical vehicle routing problem where vehicles
are not required to return to the depot after completing their service and where more
than one objective function is optimized. The objectives to be optimized consist of
minimizing the total number of routes,minimizing the total travel cost, andminimizing
the longest route. The authors propose a general variable neighborhood search and
compare it with the well-known multi-objective genetic algorithm NSGA-II.

We would like to thank the authors of the articles for enhancing the quality of this
special issue with their latest and most innovative findings. We would also like to
thank the inestimable help of the reviewers. Finally, we would like to acknowledge
the Journal of Heuristics and its Editor In Chief for giving us the opportunity to guest
edit this special issue. We hope that the articles that we have selected contribute to
enrich the VNS literature.
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