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3 - Heuristic algorithm for arrival times with driver hours of
service in truck transport
Gideon Mbiydzenyuy

The problem of estimating arrival times in truck transport with ac-
countability for driver hours of service regulations is addressed. The
heuristic algorithm aims to improve how the arrival time of trucks is
determined by transport planners in order to influence decision making
concerning future plans but also ongoing activities at the consignee ex-
pecting the arrival of the shipments. The construction of the heuristics
is based on a practical scenario of the challenges facing involved ac-
tors when estimating arrival times, e.g., longer journeys in which they
must decide if the driver shall drive 9 hours or 10 hours in one day
((EC) No 561/2006). The intuition behind the heuristics is that current
driving time for each driver is discounted recursively per given activ-
ity and the cumulative time discounted from all activities is used as a
basis for estimating arrival times, when the last activity has been com-
pleted. The order of the activities is based on the order of the schedules
from the company system, such as a fleet management system. Rele-
vant service elements build on the proposed heuristics have also been
developed, and the service is currently being tested within an ongoing
project (NEXTA). The plan is to present the algorithm and the results
at the upcoming EURO conference.

4 - A novel matheuristic approach based on sets of inde-
pendent moves in CVRP problems
David Di Lorenzo, Tommaso Bianconcini, Alessandro Lori,
Fabio Schoen, Leonardo Taccari

In this paper we propose a quite standard, tabu based, CVRP algorithm
equipped with a very large neighborhood search component based on
the solution of a MIP program. The proposed approach consists in
choosing a set of admissible moves (swaps between groups of cus-
tomers, insertions of customers in a route, ...) through the solution of
a MIP model. Choosing a set of improving moves to be applied simul-
taneously produces significantly better results than adopting a greedy
strategy in which best single moves are adopted first. Preliminary nu-
merical results are promising.
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1 - Liner shipping network design - a new decomposition
David Pisinger

Liner shipping is the foundation for global commerce, but international
shipping is responsible for about 2.7% of the global CO2 emission. It
is therefore important to develop decision support tools for designing
liner shipping networks, minimizing energy consumption.

Formally, the liner shipping network design problem is to construct a
number of routes operated on a weekly schedule such that a given set
of demands can be transported at minimum operational cost. Only a
few MIP models have been proposed for this problem, and generally
these models are only able to solve small problems to optimality.

Hence, most algorithms are based on a two-stage decomposition:
First, a number of routes are constructed, and then a multi-commodity
network problem is solved to flow the demands through the net-
work. However, due to the complexity of solving large-scale multi-
commodity flow problems with time constraints, it is only possible to
search a small subset of routes.

In this talk we present a different decomposition based on first flowing
the demand, and then constructing routes that cover the flow. The pro-
posed relaxation is a time-constrained network design problem with
edge setup costs. This problem is also NP-hard to solve, so a heuris-
tic approach is used based on variable-size neighbourhood search. At
the end of the presentation it is discussed how solutions to the relaxed
problem can be used to construct routes for the original liner shipping
network design problem.

2 - Disruption Policies in Liner Shipping
Nursen Aydin, Afshin Mansouri, Habin Lee

Liner vessels encounter many uncertainties during their services such
as varying weather conditions and disruption at ports. Disruption dur-
ing the voyage of a vessel may cause delay and result in deviation from
the planned schedule. In this study, we work on disruption problem in
liner shipping by considering the uncertainty in port service times. We
focus on various recovery strategies including cruise speed variation
and port skipping. We develop stochastic dynamic programming mod-
els to provide approximate solutions. To derive managerial insights,
we conduct numerical studies by using real shipping data.

3 - Using Fourier-Motzkin Elimination to Produce Efficient
Cargomix Models for Revenue Management
Mai Ajspur, Rune Jensen

A cargomix model is a large set of linear inequalities that express how
many containers of various types – defined by weight class, height
and reefer-property – it is possible to stow in each bay of a container
vessel without breaking i.a. seaworthiness, capacities and stacking
rules. These models are often very large, prohibiting them from use in
liner shipping companies’ revenue management. The reason is that the
models include information about where the cargo is stowed, whereas
the dependencies between the mere number of each type is sufficient
for revenue management. To use these cargomix models for revenue
management it is therefore necessary to abstract the location informa-
tion away. Theoretically, this can be achieved by use of the Fourier-
Motzkin Elimination method (FME). At each step of this algorithm, a
variable is eliminated whereby the number of inequalities potentially
grow quadratically, causing the intermediary systems as well as the
running time to potentially become extremely large. Although redun-
dant inequalities can be removed using e.g. CPLEX, this is also com-
putationally expensive, and hence FME is often viewed as unfit for
use. In our work, we use a hierarchical decomposition of the models
and a parallelized version of FME with redundancy removal to handle
the high combinatorial complexity. Our results so far show that FME
is a promising approach for computing abstract cargomix models with
a small resulting size.
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1 - The replenishment problem in two-echelon distribution
network on the example of pharmaceutical industry
Michal Jakubiak

Lack of products is a very common occurrence. No good sought by the
recipient at the time of interest may cause negative reactions, which
mildest consequence may be to leave the store and lost the benefit
from the sale. Providing the availability of products appeared to be
the crucial condition for generating income from the sales as well as
making possible for the companies to conquer new markets. In this
paper we study an inventory system on the example of distribution
network in pharmaceutical industry. The problem of replenishment in
multi-echelon network is very important for availability product main-
tenance. Replenishment orders have to be coordinated in a way that
the capacity at the manufacturer is utilized, the replenishment costs are
minimized and product’s availability is increased. We present a simple
approach to determine the parameters of the replenishment policy.

2 - Agricultural Cooperative Pricing of Premium Product
Nur Cavdaroglu, Burak Kazaz, Scott Webster

We consider the problem of price-setting by a cooperative (co-op) for
an agricultural product with the following characteristics: (1) the open-
market price depends on yield and on quality and (2) the quality is in-
fluenced by farmer investments over the growing season. The co-op
purchases product from its members according to a quality-dependent
price schedule. To be viable over the long-term, the price schedule
must be competitive with the open market from both the perspective of
the farmer and the co-op. One alternative for achieving this condition
is to set prices that largely mimic the open market, and indeed, we find
this approach in use at a major co-op that we studied.
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