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World Engineering Anthropometry Resource
The WEAR Group

USA- Canada - France - Japan - Korea -The Netherlands
Taiwan - Brazil - South Africa - Australia

Setting up during IEA-2000-HFES San Diego August 2000
Aim

* Gathering the existing methods in Anthropometry and related
disciplines - Identifying the databases

o | Defining the structure of the on-line information system - Developing
databases, data models and software tools

| Characterizing populations of 3-D subjects in a manner that can be
effectively searched, mined and visualized

o Understanding the cognitive processes of anthropometry experts
Engineaihs when dealing with such 1-D and 3-D databases - Identifying a means

Anek

to computationally replicate these processes
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Anthropometric and Ergonomic Database System
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Database components
MAIN SECTIONS :1to5
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Database components
MAIN SECTIONS :6t09
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general or specific results
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Database components
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3-D Data
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Statistical
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AGGREGATED DATA

we L9 Example of database structure QUEILTY EEILELIDN
Aty (simplified) 1D Data of
Resdfirce =1 Lengths, Anthropometric Data
INDIVIDUAL DATA widths,
perimeters ... +
S Subjects Dictionary of
urveys
Institute Sex / Biomechanical Data measurements
Date (start-end) Age y \ Definiti
Population Civilian/Military Mztlr?(l)tcljon
Origin Date of measure )
Civilian/Military Educational level ™~ 3D landmarks|—" Units
Function (x,¥, 2) SiE?E:\eSS
/
; 3-D Scans
Relational Data Base / SQL
Management System Series of points, Structured Query Language
Surfaces,
Articles /
Institute/Auth .. .
Dn;t; HESIALEROTS Statistical processing
Population Samples Mean, standard deviation
Origin Sex Min, max, centiles...
o - Age
SR I Civilian/Military
Documents Date of measure +
Reports, Educational level -
Graphs | Function Analysis tool set
( format: pdf, jpg...) (Integrate PSD )




Dictionary of measurements
( example )

Aim - Give an unambiguous definition for each mesurement
- Help to define necessary measurements for each survey

Contents - Graphic representations of the human body
with locations of anatomical points
- For each measurement, for each point
definition
method of measurement
graphic

VERTEX

‘CRINION OPISTOCRANION

Definition
GLABELLE A A A
« Distance plan postérieur du massif

fessier - face antérieure du genou »
PRONASAL

SOUS-NASAL’

Method

STOMION

PR o « Sujet assis, jambes fléchies & angle droit,

fesses appuyées au mur, distance a

partir du mur servant de plan de référence
entre la face postérieure des fesses et

la face antérieure du genou »

GNATHION 7EME VERTEBRE

CERVICALE

‘GONION



The need to create an Ontology?

« Common set of terminology
 Formal/Testable representation

 Take advantage of advanced tools

— (why reinvent work when you can steal from
others!)

* Integration with new web services and W3C
semantic web architecture

Adapted from S. Ressler, 2006



Protéegé (Stanford Ontology Tool)

806

newOWL Protége 3.0 beta

(file:/Users/sressler/anthro/onto2 /OWLNEW (newOWL.pprj, OWL Files (.owl or .rdf))
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\.Ci Paint =
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Adapted from S. Ressler, 2006




Enhanced Web Pages (visualizations)

ASIS

Acromion

Axilla, Ant.

Axilla, Post.
Calcaneous, Posti
Cervicale
Clavicale

Crotch

Dactylion

Digit ||
Fem. Lat. Epen. /&
Fem. Med. Epcng
Genion

Hum. Lat. Epen
Hum. Med. Eh
lliccristale . r

Infracorbitale
Knee Crease
Lat. Malleolus
Med. Malleolus

Metatarsal-Fhal. |
Metatarsal-Phal. ¥V
Navel

MNeck Base
Nuchale
Olecrancn

PSIS

Radial Stylaid
Radiale

Sellion

Sphyrion
Substernale
Supramenton
Suprasternale
Tenth Rib

Tenth Rib Midspine
Thelicn/Bustpoint
Tragion
Trochanterion
Ulnar Styloid
Waist, Pref., Post.

Metacarpal-Phal [l
Metacarpal-Phal. W

Adapted from S. Ressler, 2006



Semi-Automatically Generated Web Page

testNEW Project: Stylion

E file:// {Users /sressler/Documents/AfzalOntology/OntologylEA/Anthopomet &) ~ a- Coogle

A R,

[ Web3DElog hotv mydel postZdel NIST phone NISTCal Google Earth OVRT .Mac Financew News (1032)v SIMA 3

<@ Ontology
Class: Stylion

Documentation: STYLION, LEFT/RIGHT

Superclasses
Point

Subclasses
None
Types
:STANDARD-CLASS
Instances (1)
Template Slots
Slot Name Documentation
=1  comment

On each arm, when the arms are hanging vertically, the lowest point of the radius (distal tip) The point is

e detaliDescription | o ine thumb side of the wrist bones

1 direction

Radial Styloid

1 Image

R | R (sl

Hand at neutral posture, in line with the forearm for measurement marking. For modeling, this point
&1 | posturalConstraint. moves about with the wristjoint and ulna bone representations, but skin atwrist may move relative to
wrist bones as wrist flexes.

©1 reference [RlUnpublished briefing charts and papers by J. A. Roebuck Jr.
1 | side LeftuRight
‘Own Slots
Slot Name Value
= ROLE Concrete
- SLOT-CONSTRAINTS
Instances

# test2_Instance_159
* back to top
Return to Class Hierarchy
Generated: 10/17/20085, 10:01:15 AM, Eastern Daylight Time

Protégé is a trademark of Stanford University, Copyright (c) 1998-2005 Stanford University.
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Adapted from S. Ressler, 2006



Databases Applications

Examples of 1-D anthropometric data processing
using Databases of WEAR

Buttock - Knee Length (mm)

Stature (cm)

A

Pilotes Francais
(hommes)

,,,,
Jeune population
militaire

oy

Années

T 1 1 T T
1940 1950 1960 1970 1980 1990 2000 2010 2020

Evolution of the stature. Mean values for two
french populations from 1940 to 1991.
Prediction up to 2020.

Buttock-knee (mm)

661.7 5

624.0

586.3 -

548.5

510.8

473.1 - — Eye seat

o (mm)

T
b
@
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@ =)

728.0 —

5%
Buttock-knee length min. max. min. max. min.

Eye height sitting 5% 50%

Choice of typical human body models using bivariate distributions.
Example to create 5th, 50th and 95th percentiles of mannikins.

50%

95%

95% Percentiles

max.

ANGLO-SAXON COUNTRIES
SCANDINAVIAN COUNTRIES

660
| «—— WESTERN EUROPE
560
“@«——— ORIENTAL COUNTRIES
PROB. 05
460~ 660 760 860 960

Eye - Seat Height (mm)

Choice of well-adapted measurements




Databases Applications

Example of the visual interface of CLEOPATRA to navigate
and interrogate a 3-D Database of WEAR

CLEOPATRA VII (&= CLEOPATRA VII fiee=

by Eric Paquet and Marc Rioux

by Eric Paquet and Marc Rioux
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Adapted from M. Rioux, 2005



Databases Applications

Examples of 3-D size/shape analysis and fit tests using
3-D Databases of WEAR for the design of equipments

Adapted from K. Robinette, 2002
and R. Mollard, 2003, 2005



Conclusion

==> to develop a Post-Database Creation Ontology

» Enable future integration capabilities
» Check for coverage/completeness

» Formal description of content and methodology for adding
semantic hooks

» Improved (semi-automatic) documentation

==>10 develop the WEAR on-line database system
connected with existing databases
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