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GIS-based Vehicle Routing System Using Real World Road Networks

In this thesis, a Geographical Information System (GIS) based Vehicle Routing System is
developed. Several special purpose routing problems are solved and implemented using the
developed system. Also, a new technique to construct a GIS road map from
high-resolution satellite image is discussed.

It is well known that Vehicle Routing Scheduling and System (VRSS) is the mostly
studied area in transportation. There are so many methods/algorithms have been
developed/proposed to solve the Vehicle Routine and Scheduling Problem (VRSP).
Unfortunately, majority of these methods/algorithm have not been applied in the real
world applications. The major cause behind this non-applicability is the lack of appropriate
linking media/interface between the VRSS and the real road networks. Besides, when
solving a conventional VRSP, generally the constraints like geography, environment, road
structure and so on associated with the problem are not considered. So, the theoretical
results of the solution in paper always differ when it is applied practically in the real road
networks. In order to achieve the practical VRSP solution, we propose a GIS based
generalized system combined with Database Management System (DBMS) to link the
VRSS to the real road networks in both the static and the dynamic road environment.

Traditionally, Geographic Information System (GIS) based road map is constructed
using the published paper maps by scanning it to computer. Then the detailed information
of the road like length, width etc., should be inserted manually. This process is costly in the
viewpoint of both time and human resources. Another important problem occurs in
constructing the current road map as the paper map is generally updated at a certain time
interval. In this paper, we utilize the combination of some image processing techniques to
extract the road image from a high-resolution satellite image and then propose a method to
convert the extracted road image into a graph-structured GIS road map. Experiments are
conducted using an IKONOS image of Minamidaito island of Japan, with a ground
resolution of 1 meter, and four bands, i.e. red, green, blue, and near infrared.

For the practical application, we choose the sugarcane transportation problem of



minami-daito island of Japan. For an uninterrupted operation of a sugar manufacturing
factory, the sugar cane should be transported efficiently from different farms located in a
geographical boundary using a fleet of trucks. The waiting times both at the farms and
factory are very important issues when optimizing the truck scheduling. The manual truck
scheduling is generally unable to optimize the waiting times as well as the moving tme
propetly. The improper scheduling increases the cost associated with the transportation
considering both tdme and effort. In our paper, we propose a GIS-based heuristic method
using Tabu Search (TS) for optimizing the scheduling to automate the sugar cane
transportaton problem (STP).

Currently, we are dealing with a new Vehicle Routing Problem (VRP), which is called
Set-based VRP (SVRP). The ultimate goal of this work is to find the optimal solution of
SVRP. Many real world problems are actually related with SVRP. Therefore, we can solve
these real life VRPs if we have the solution of SVRP.
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