
Chapter 6

VRPSPD MODEL TO RE-ROUTE THE SEA BUSES IN 
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INTRODUCTION

In today’s transportation environment, the vehicles’ routes, route strategies, 
temporal strategies, managerial targets, and customer demand must be seen as an 
integrated process that should be analyzed and structured well. The main purpose 
of the route strategies in an efficient transportation system is to meet customer 
demand in time and right place.

The transportation problems are being considered in line with the system ap-
proach because of their structural aspects. These systems are multi-disciplinary 
and may consist of multi models, multi-sectoral or multi-problems. To set a prob-
lem in line with targets and to estimate potential changes in different conditions, 
the relation between systems and their variables that generates the system envi-
ronment should be investigated in detail. On the other hand, how this relationship 
affects the system outputs should be analyzed.

A vehicle routing problem may have a different type of variables. Vehicle types 
or fleet size may be homogeneous or heterogeneous. Cost may be fixed or variable 
for vehicles based on vehicle usage. On the other hand, time-related conditions 
may differ. When the horizon is single or multiple, time windows can be hard or 
soft. In terms of demand nature, operation characteristics may differ. Vehicle rou-
ting problems can generally be divided into three groups; vehicle routing prob-
lems (VRP), vehicle routing problems with time windows (VRPTW), and vehicle 
routing problem with simultaneous pick-ups and deliveries (VRPSPD).

VRP involves the design of a set of minimum-cost vehicle routes, originating 
and terminating at a central depot, for a fleet of vehicles that services a set of 
customers with known demand. Each customer is serviced exactly once. Furt-
hermore, all customers must be assigned to vehicles without exceeding vehicle 
capacities (Solomon, 1987). The objective of VRPTW is to optimize route groups 
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CONCLUSION

Although there are many residential places in the Marmara region and around 
the seaside, the city cannot benefit enough from sea transportation in Istanbul. 
The high cost of fast sea transportation mode in Bosphorus makes it also difficult 
to pull the road transportation demand to the sea.

Based on a mathematical model consisting of 65326 variables and 65847cons-
traints, results show that it is possible to maintain 260 missions at Bosphorus by 
using 16 sea buses instead of 17. Additionally, the total transportation cost was 
reduced by 17.2 %, and the sea buses usage ratio improved by 18.1 %. In addition 
to one less sea bus usage, there will be a significant reduction in operational cost, 
insurance, tax, maintenance cost, and personal expenses. These results are expe-
cted to reflect directly on corporate profitability or ticket prices may be reduced 
due to the reduction in travel costs.

In this study, passenger capacities and types of sea buses were not considered. 
Sea buses are assigned the specific routes by considering the passenger demand 
for a mission after determining the routes. As the real-world process is stochastic 
based, the simulation models and scenarios may be developed by considering op-
portunity costs, customer demand deviation, and sea bus variety.
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