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Abstract

The World Engineering and Anthropometric ResouW&AR) project is defining a wide range of data |$do
use and analyze the data, as well as quality ahdiatian methods for using human measurement daésba
engineering applications. Examples of the typedaif include, individual and aggregate anthropameata,
biomechanical, joint limit and strength data, vidield and fit data. This data comes from a dieesst of sources
and the meaningful integration of these sourcasn®jor challenge.

In order to begin the integration process we akeld@ing an ontology, a formal definition of théattonships
between the identified data of interest. For exanmlr initial ontology represents anthropometriasuges as
defined in a preliminary dictionary of anthroponietandmarks. The landmarks are categorized intaswes of
points, lines, and planes commonly used in a watige of anthropometric databases.

Many databases already exist and the key purpdbke ohtology is to aid in the integration of thdatabases into
a coherent system which can be used to make ngfahiueries to solve real-world problems. Web &gy and
database security are also discussed.
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1. Introduction 2. System requirements

WEAR is a collaborative effort to create a world It is foreseen that the databases of WEAR will be
wide resource of anthropometric data for a widestwar used by people from different countries.
of engineering applications. The user of anthropgdme
data can access the available data through a tentra So, it is necessary to define the structure ofaree
portal. This paper describes the database struitture  series of databases linked together, with a daewtss
the different databases that can be access ththiggh  through the web.
portal.

The sub systems are numerous :



Organized data files of 1-D and 3-D raw data
linked with data query tools and statistical
modules

Shape analysis methods

Biomechanical data files

Bibliographical data files and synthesis files
in ergonomics

Methods and/or tools for fit tests

Examples of results for design purposes
Tools for on-line help and assistance

3. Database structure

The principle of an anthropometric and, more
generally, an ergonomic database system is
summarized in figure 1. Main files are composef-of
D and now 3-D anthropometric data.

figure 2, with a collection of databases to stand a
retrieve the different kinds of inputs from surveys

For raw individual data as well as for aggregate
results coming from technical reports and/or agticl
the structure adopted to organize the databasd beul
the same. Based on functionalities of Relational
DataBase Management Systems (RDBMS), the surveys
(individual data) and reports (aggregate data) are
described through specific tables linked togetmat a
queries can be achieved using SQL (Standard Query
Language) (figure 3). Some specific tools are resogs
to check the quality of data contained in surveys a
the definition of measurements.

In a first step, basic data processing will be clees
of surveys or subjects based on selection criteria
coming from general information (sex, age, origin,...)
and/or ranges of values for measurements (i.ersetatu
1750 mm), with calculations of descriptive statisti
mean, standard deviation, correlations, bivariate
distributions,...

The next step is to propose methods and toolstfor f
tests , sizing approaches and shape analysis. An
example fronCleopatra, a visual interface developed
to navigate and interrogate the CAESAR database, is
shown on figure 4.
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Fi 4 . . .
gure In addition to this organizing structure we arenals

using the definitions and descriptions of
Anthropometric Landmarks in a draft dictionary also
being produced by John Roebuck. It was being
developed as part of the activities of the SAE'SG1
committee and it's draft title is: AIR 5408, DRAFT
SAE Aeronautical Information Report; Dictionary of
Anthropometric Landmarks and other dimension
delimitations for computer Human Model Design
Evaluation Verification and Validation. We are ifde

to Roebuck for his kind permission to use these
documents.

4. Database integration

One of the more challenging aspects to the creation
of a large scale multifaceted database is theriatiem
of many different types of database systems, miost o
which already exist. Our approach is to develop an
Ontology to describe the anthropometry domain and
use that ontology as guidance in the design détiger
database system.

We have chosen an ontology development tool

called “Protégé” developed by Stanford Medical traditional ts is effectivel flat Bt
Informatics. The tool itself is freely availablens on raditional measurements 1 efiectively a fla
measurements

many computing platforms and has a large user gq6 e —
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The Class structure for the Anthropometric
Measurement ontology begins to resemble the
hierarchy illustrated in the Roebuck block diagram.

Protégé is a convenient way of organizing the
“knowledge” represented in the paper dictionary
document. In addition we can automatically produce
HTML versions of the ontology making the
information easily available over the Web, incluglin
the display of images.



The real value of the ontology formalism will occur
when we can use a variety of names from different

Web services are a proven technology and have
been successfully implemented in a variety of

databases and reach a common understanding of whatpplications across all industries. One such examspl
these terms mean. In effect the ontology becomes aGoogle’s web API, which relies on SOAP and web
giant mapping system to map terms from one databaseservices to provide other developers with the gtidi

system into another.

5. Web Services and Simple Object Access Protocol
(SOAP)

Utilization of web services is the ideal vehicle fo
exchanging through a distributed on-line database
system (figure 5). Using Web services, along with
SOAP, will provide the basic, platform-independent
messaging framework that is necessary to allow
communication of information between all nodes
within the proposed WEAR database system.

Figure 5: Web Services

A web service is software that allows different
programs from different locations to communicatiwi
each other over the Internet. A Web Service
Description Language (WSDL) describes the interface
of a given web service using common Extensible
Markup Language (XML) grammar which includes
information on all the publicly available methodata
type information, and address information. Uniaérs
Description Discovery and Integration (UDDI) is the
standard for discovering web services. UDDI can be
considered the yellow pages for all registered web
services. Once located with UDDI, a client camthe
refer to the WSDL to invoke any of the publicly
available functions. With WSDL-aware tools, this
process can be entirely automated, enabling
applications to easily integrate new services \ititle
or no manual code.

incorporate Google's web search within their own
programs. In the context of anthropometry, a WEAR
user could query measurement data from several
surveys that are stored at different nodes arobed t
world that have published a WEAR compatible web
service. The results from the various nodes cbeld
combined into one composite dataset. In addition t
sharing data, a WEAR node will also be able to
leverage tools such as 3D shape searching from othe
nodes. Needless duplication of efforts in data
gathering and manipulation can be eliminated.

SOAP is an XML-based protocol used for
exchanging information between computers. Because
SOAP messages are standard XML documents, they
can be transferred over HTTP, which works well with
today’s most current Internet infrastructures. slikia
huge advantage over older technologies such as DCOM
or CORBA, which are normally blocked by most
corporate firewalls.

Utilizing web services and SOAP allows each node
within  WEAR to maintain its own database
independently while offering the use of data aralsto
to a wider community. Each node has the flexipttit
decide what specific data and tools it would like t
make available to WEAR users. WEAR'’s
responsibility will be to provide the user commuynit
with the standards and tools to develop compatible
services to “plug” into the WEAR architecture.

6. Web and Database Security

Data within WEAR can be sensitive; therefore it is
imperative that the necessary measures are taken to
secure all data exchange to ensure informationlis o
viewed by those permitted to see them. Security
concerns should be considered in 3 major areas:
client/user access, software security, and database
security. A written security policy will be defidgo
clearly state 1) which elements constitute a viotedf
security and 2) procedures for responding to the
violation.



