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Abstract

Two important characteristics of ITS (Intelligent Transportation Systems) are real-time
information and dynamic analysis. With the advancement of communication and computer
techniques, several subsystems of ITS, such as ATIS (Advanced Traveler Information
Systems), ATMS (Advanced Traffic Management Systems), logistics, and emergency
management system, are aiming at real-time response and decentralization. In order to
efficiently analyze real-time traffic-related information, several components are essential,
including data collection, distributed computing, and two-way communicate ability. The
client-server architecture has been used in various distributed architectures; however, the
multi (n)-tier architectures (such as CORBA, DCOM) have been developed to overcome the
limitation of client-server architecture, such as platform and programming language
dependency.

In this research, a genera distributed architecture will be proposed and simulated for
various ITS applications. In severa ITS subsystems, route choice has been widely used to
for travelers, such as route guidance and vehicle dispatching. One fundamental concept in
route choice is the generation of aternative routes, which can be modeled by KSP (K-Shortest
Paths). Due to the complexity of KSP, the computation efficiency highly depends on where
the KSP is computed in the distributed architecture. In an n-tier distributed architecture,
components could be arranged in several ways according to specified characteristics. One of
the main objective of this research is to anayze the performance of computation and
communication in different distributed ITS architectures. Two maor directions of
evaluation methods are considered, namely, the system-oriented and user—oriented, which will
be deployed in the development of the system. In order to ssimulate the specific architecture,
modifications will be made based on the general architecture to meet the required demand.

Distributed GIS-T System and Distributed DYNASMART System are two major
examples used to evaluate the four performance indexes in the numerical experiments.
Major conclusions from the experiments are: 1) data types have significant impact on
execution performance; 2) the variation of computing performance is not proportional to the
number of computing objects.

Keywords: Intelligent Transportation Systems, Distributed Architecture, CORBA, KSP
Algorithm, and Performance Evaluation
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