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1 - Container Port of the Future
Carsten Boll, Fachbereich 2, Hochschule Bremerhaven, An
der Karlstadt 8, 27568, Bremerhaven, Bremen, Germany,
cboll@hs-bremerhaven.de

An innovative concept for a container port has been designed for an
annual throughput of 20 million TEU. The area available was 250 ha,
the quay wall 2 x 2.5 km with 12 berths for ultra large container ves-
sels. Simulation models helped provide evidence for the feasibility of
• an annual throughput of 20 million at the quay (of which 80% trans-
shipment containers and 20% local inbound/ outbound containers), •
effective storing of standard, reefer, dangerous and empty containers,
• equipment and transport network for internal moves, • reliability and
sustainability.

2 - Evaluating approaches for the analysis of berthing
capacities - A case study for a Panamanian Container
Terminal
Leif Meier, Realtime Business Solutions - EMEA Office,
Paul-Stritter-Weg 5, 22297, Hamburg, Germany,
leif.meier@rbs-emea.com, Rebeca Caceres Labarba, Holger
Schuett

Usually optimization models for container terminal berthing problems
focus on minimizing transport distances or vessel waiting times con-
sidering quaylength as a given parameter. Trends in demand patterns
are leading to insufficiencies in operations based on the given termi-
nal setup. Varying berthing capacities is one option to be considered
from a strategic level. But at which point it is necessary to review
these parameters? Assuming the quaylength to be flexible, we evalu-
ate berthing capacities based on two approaches, simulation capacity
analysis and berth allocation optimization models.

3 - Effect of Handling Equipment Type on Optimizing
Container Arrangement
Etsuko Nishimura, Graduate School of Maritime Sciences,
Kobe University, Fukae-minami, Higashinada, 658-0022,
Kobe, Japan, e-nisi@maritime.kobe-u.ac.jp, Akio Imai

Marine container terminals are operated by various types of handling
equipment. The relevant terminal layout is suitable to the equipment
type. We consider the effects of equipment type and layout on the con-
tainer arrangement. The differences among equipment types are fol-
lowing: the service time depends on the path location for yard trailer
or straddle carrier movement, and the total capacity of container stor-
age is determined by the size and mobility for equipment. From the
computational results, the service levels by RTG are better than those
by RMG and Straddle Carrier in most cases.

4 - How to integrate rail in automated terminal opera-
tions?
Bernd Kortschak, Economics Logistics Transport, Univ. of
Appl. Sc. Erfurt, 25 Altonaer -Straße, 99085, Erfurt,
Thuringia, Germany, bernd.kortschak@wu.ac.at

Rail links in sea-terminals are often separated by extra truck haulage
thus hindering the competitiveness of rail versus road. It will be shown
how Rail can be incorporated in automated terminal operations. Ear-
lier solutions are dealt with — like to put a quai-track underneath the
gantry crane to get direct transfer of containers. The solution has to
be found by including shuttle trains in the AGV regime of the terminal
for better productivity and sufficient flexibility. The paper will outline
which criteria to be dealt with to achieve that goal of better economic
performance.
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Metaheuristics for Routing Problems II

Stream: Routing Problems
Invited session
Chair: Robert Manger, Department of Mathematics, University of
Zagreb, Bijenicka cesta 30, 10000, Zagreb, Croatia,
manger@math.hr

1 - Testing TSP crossover operators within the VRP en-
vironment
Robert Manger, Department of Mathematics, University of
Zagreb, Bijenicka cesta 30, 10000, Zagreb, Croatia,
manger@math.hr, Krunoslav Puljic

The vehicle routing problem (VRP) has much in common with the trav-
eling salesman problem (TSP). Therefore, it is expected that both prob-
lems can be solved by similar evolutionary algorithms. In this work
we investigate how certain crossover operators originally designed for
the TSP behave when they are applied to the VRP. The considered
crossovers are tested on a set of well known benchmark VRP problem
instances. The obtained testing results clearly show that the perfor-
mance and relative ranking of the operators within the VRP environ-
ment is quite different than within the TSP environment.

2 - Parallel k-opt heuristic for node routing problems on
graphics processing units
Briseida Sarasola, Computational Logistics Lab, Salzburg
Research, Jakob-Haringer-Strasse 5/III, 5020, Salzburg,
Austria, briseida.sarasola@salzburgresearch.at, Erich Mraz

Graphics processing units (GPUs) can be used to accelerate the exe-
cution of algorithms solving hard combinatorial problems. However,
parallel algorithms running on GPUs must consider the requirements
of the underlying hardware platform to boost performance. We present
a parallel k-opt heuristic for the traveling salesman problem and extend
it to be applied to the vehicle routing problem using three different so-
lution representations. Our experiments show that problem features
and implementation decisions may influence the results. We report
speedups in range 10-30x, depending on the instance.

3 - A simulated annealing heuristic for the open vehicle
routing problem with cross-docking
Vincent F. Yu, Department of Industrial Management,
National Taiwan University of Science and Technology, 43,
Sec. 4, Keelung Rd., 10607, Taipei, Taiwan,
vincent@mail.ntust.edu.tw, Hsiu-I Ting

Cross-docking is an effective logistics strategy adopted by many com-
panies. This study considers the open vehicle routing problem with
cross-docking (OVRPCD). In the OVRPCD, vehicles provided by a
third party logistics (3PL) company are used to perform two delivery
routes and one pickup route. After finishing the second delivery route,
the vehicles return to the 3PL company. We developed a mathematical
model and implemented a simulated annealing (SA) heuristic for the
problem. Computational results indicate that the proposed SA heuris-
tic solves the OVRPCD effectively and efficiently.

4 - Battery exchange station location-routing problem
with capacitated electronic vehicles
Jun Yang, Huazhong university of science & technology,
China, jun_yang@mail.hust.edu.cn, Hao Sun

With the extensive use of electric vehicles (EVs), many logistic com-
panies electrify their vehicle fleets to establish green logistic net-
work. Because of limited range and capacity of EVs, we introduce
the basic and extensive models of battery exchange station location-
routing problem, which determines station locations and vehicles rout-
ing plan to minimize establishing cost and operational cost. As so-
lution method, a hybrid heuristic that incorporates clustering, greedy
method and adaptive large neighborhood search, is developed. Numer-
ical results show that the heuristics perform well.
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Liner shipping network design

Stream: Maritime Transportation
Invited session
Chair: Fernando Alvarez, Goteborggata 9, 0566, Oslo, Norway,
jfa2@cornell.edu
Chair: Berit Dangaard Brouer, DTU Management Engineering,
Technical University of Denmark - DTU, Bygning 426, 2800,
Kongens Lyngby, Denmark, blof@man.dtu.dk
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1 - Designing liner shipping networks
Judith Mulder, Erasmus University Rotterdam, Netherlands,
mulder@ese.eur.nl, Rommert Dekker
We consider the combined fleet-design, ship-scheduling and cargo-
routing problem with limited availability of ships. The goal is to design
a liner shipping network that maximizes profit given demand and cost
data. The network should consist of a set of routes, the allocation of
ships to the routes, the speed of ships and the demand allocation over
the routes. The problem is solved by first aggregating the ports into
clusters, for which a network is generated. Next, the feeder network is
designed and improved using heuristics. Finally, existing networks are
changed in an improvement step.

2 - An algorithm for solving the time-constrained mul-
ticommodity flow problem with applications in liner
shipping network design
Christian Vad Karsten, DTU Management Engineering, The
Technical University of Denmark, Denmark, chrkr@dtu.dk,
David Pisinger, Stefan Ropke
The liner shipping network design problem has proven to be hard to
solve. However, well-designed route nets are paramount to liner ship-
ping companies both in terms of competitiveness and environmental
impact. Fast evaluations of the multicommodity flow subproblem is
one of the bottlenecks when determining the optimal routing and fleet
deployment in the network design problem. Additionally, most exist-
ing models do not consider the level of service. To accommodate that,
we present an algorithm for solving the multicommodity flow subprob-
lem with limits on commodity travel time.

3 - A branch-and-price approach to the network design
problem in liner shipping
Kristian Thun, Department of industrial economics and
technology management, Norwegian University of Science
and Technology, Norway, kristian.thun@iot.ntnu.no, Henrik
Andersson
In this presentation, we look at the network design problem in liner
shipping. In much of the literature, particular characteristics of the
problem are exploited to ease the solving of the problem. We present
a new mathematical path flow model which makes no assumptions on
geographical properties of the problem, frequency constraints or other
particular requirements. We present results from our attempts at solv-
ing this problem through exact methods using a branch-and-price al-
gorithm.

4 - A decision support tool for liner shipping network
design
Berit Dangaard Brouer, DTU Management Engineering,
Technical University of Denmark - DTU, Bygning 426, 2800,
Kongens Lyngby, Denmark, blof@man.dtu.dk, Guy
Desaulniers
The liner shipping network of global carriers is often incrementally
changed in order to implement new business strategies and adapt to
the current market situation in terms of cargo demands and fleet de-
ployment opportunities. We present a decision support tool for liner
shipping network design to suggest new network configurations to net-
work planners. The decision support tool uses a matheuristic to adjust
the existing network to the new market situation. The matheuristic
applies an integer program per service based on estimation functions
considering the entire network.
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Stochastic Modeling and Simulation VII

Stream: Stochastic Modeling and Simulation in Engi-
neering, Management and Science
Invited session
Chair: Ta-Hsin Li, Mathematical Sciences, IBM T. J. Watson
Research Center, IBM T. J. Watson Research Center, 10598,
Yorktown Heights, NY, United States, thl@us.ibm.com
Chair: Alper Inkaya, Middle East Technical University, Institute of
Applied Mathematics, METU Üniversiteler Mah. Dumlupınar Blv.
No:1, Çankaya, 06800, Ankara, Turkey, ainkaya@metu.edu.tr

1 - An Application of Queuing Models to Human Re-
source Management and Planning of an IT Service
Ta-Hsin Li, Mathematical Sciences, IBM T. J. Watson
Research Center, IBM T. J. Watson Research Center, 10598,
Yorktown Heights, NY, United States, thl@us.ibm.com
In Application Mamagement Services (AMS), technical support of an
application software is provided to the client. Service requests are
classified into a plural of categories depending on their properties and
priorities. Processing of such requests is often governed by a service
level agreement (SLA) which specify certain targets for the duration of
various processing stages. An important challenge facing the service
provider is the management and planning of human resources given
the SLA constraints and the need to improve resource utilization and
profitability.

2 - Simulation model of Mobile rack automated storage
and retrieval system (M-AS/RS)
Amine Hakim Guezzen, Faculty of Technology, Universy of
Tlemcen, BP 203 Chetouane, 13000, Tlemcen, Algeria,
amine.guezzen@yahoo.fr, Sari Zaki, Amina Ouhoud
Our interest is concerned with the simulation of Mobile rack auto-
mated storage and retrieval system. The main contribution of the pro-
posed work is the development of a simulation model generator us-
ing SIMAN Arena software. This generator can automatically build a
model of any dimension. The comparison between the analytical re-
sults and the results of simulation for different configurations shows a
good behavior of the model generator. These results have great impor-
tance for a good comprehension of these kinds of systems, choice of
dimensions and the management of this type of installation.

3 - Modeling and simulation of multi aisle automated
storage retrieval system with different configurations
Amina Ouhoud, 1Manufacturing engineering, tlemcen
university, BP 230 Faculté des sciences de l’ingénieur,
Algeria, ami_ouh@yahoo.fr, Amine Hakim Guezzen, Sari
Zaki
In this work we are interested on modeling and simulation and com-
parison the results with analytical results of multi aisle automated stor-
age retrieval system. This type of AS/RS comprises several aisles, all
served by only one storage / retrieval (S/R) machine. To simulate this
type of AS/RS, we have developed a special template in Rockwell soft-
ware Arena, this template is used to generate any desired structure, and
the animation associated with this model is to better understand how
the system works and the movement of the machine storage / retrieval.

4 - Streamflow modeling using the combination of
Wavelet Shrinkage with PAR models
Rafael Souza, Electrical Engineering, Pontifical Catholic
University of Rio de Janeiro PUC-Rio, Rua Marquês de São
Vicente 225, Gávea, 22451-041, Rio de Janeiro, Rio de
Janeiro, Brazil, rafael.morais.souza@gmail.com, Reinaldo
Souza
This paper aims to improve the methods used to forecast and to gen-
erate streamflow scenarios in the Brazilian electric sector. In other
words, a modeling that combines Wavelet Shrinkage and Periodic Au-
toregressive Models (PAR(p)) is proposed to the Natural Inflow En-
ergy. Therefore, the first step is to process the streamflow time series
by Wavelet Shrinkage with the aim to reduce the data noise, and then,
the second step is to fit the PAR(p) models like it is already used in this
sector. The combination of methodologies achieves better results than
only the PAR(p) modeling.
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Transport Systems

Stream: Location, Logistics, Transportation (con-
tributed)
Contributed session
Chair: Feixiong Liao, Urban planning group, TU/e, Vertigo 8.09,
Den Dolech 2, 5600 MB, Eindhoven, Netherlands, f.liao@tue.nl
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