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Abstract of Doctor’s Thesis Academic Year 2008

A Study on Automobile Data-flow Architecture
for Internet Based Probe Information Systems

Summary

In this research, information architecture for discovering new valuable information using au-
tomobile over the Internet was defined. In order to meet the requirements for constructing
the architecture, three technology architectures were developed. In addition to definition and
development, the possibilities of actually applying the technology to the real world, including
the acceptance by society, were observed by experiments and international standardization.

The first one is: automobile information collection interface architecture. It is used for cre-
ating database in a single format that can be used for various information systems; the data
includes vehicle location, speed, temperature and other sensors. The second one is:probe infor-
mation generation architecture. It is used for obtaining and collecting vehicle information using
the first architecture, proposing generation scheme for producing valuable information, to meet
scalability and immediately required for developing probe information system, through vehicle-
to-vehicle communications. The other one is: privacy protection architecture. When collecting
automobile information, it is required to protect the individual privacies. To meet the require-
ments, this architecture provides safety and relief to both information senders and receivers,
through proposing basic privacy policies, building system considering privacy protections, and
utilizing anonymous authentication mechanism for maintaining the system.

In this research, experiments were done to measure possibilities of application and social
acceptance. The experiments include: probe information production by utilizing automobile
information, development of probe information system with vehicle-to-vehicle communication,
and development of probe information system with anonymous authentication mechanisms.
In addition, to develop a common agreement, internationalization of automobile information
format and privacy protection policies of probe information system were done. Through these
experiments and standardizations, whether the architecture meets requirements for utilizing
automobile information was verified, and application possibilities and social acceptance have
concluded the positive outcomes.

With these activities, the research contributed in development of basic architecture for next-
generation probe information system through automobile information architecture over the

Internet.

Key Words[]

1. Internet 2. ITS 3. Probe Information Systems 4. Vehicle to Vehicle
Communication 5. Privacy Protection
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SCOPE OF STANDARDIZATION

1. PROBE CAR SYSTEM

Research and development of probe car systems has become active, and multiple applications of the
system are considered (see appendix 2). In addition, probe car systems are expected to be used for a
variety of other applications not discussed here. Therefore, it is useful to have a comprehensive

reference model that includes potential system variations.

1) DEFINITION OF PROBE CAR SYSTEM
A probe car system is a system that collects, via wireless communication, data generated and sensed

by vehicles, stores and processes the data, and uses the data for specific purposes.

2) REFERENCE MODEL FOR A PROBE CAR SYSTEM
The following is the reference model for probe car systems. This model consists of elements that are

considered to be essential and fundamental to various forms of probe car systems.

Data
(Communication) Information
[ G|
* * * *
Gather data about Collect data from Utilize the
the vehicdle and its vehicles, store and information
environment processe the data

Note) Depicted by UML (Unified Modeling Language)
“** denotes multiplicty (0 or more)

2. SCOPE OF STANDARDIZATION

Definition, classification, format, and data elements for probe data. Here, probe data means data
gathered by vehicles and collected via wireless communications for processing.

1t is difficult to uniformly handle probe data because the content and format of data gathered by
vehicles are different from one vehicle to another. It is essential for standardization to make it possible

to uniformly collect data regardless of vehicle type.

The following chart shows the scope of standardization in the reference model.

O 4.9: Scope of Standardization
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Rata
( (Comlmﬁ cation) Information

Vehicle Process User
* * * *
Gather data about Collect data from Utilize the
the vehicdle and its vehicles, store and information
@vironment J processe the data

~.. scope of
" standardization

0 4.10: vehicle dataset model
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