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Preface

Anthropomorphic dummies for crash and escape system testing have been used by military and civilian agencies for many
years to assess, develop and standardize safer occupant protective systems for land and air vehicles. The automotive industry
has spent considerable effort in designing crash test dummies that are biofidelic; i.e., dummies that duplicate the properties of
a representative human subject on which injury risk is to be assessed. The major adult crash test dummies currently in use are
the Hybrid II and its development inte the Hybrid III for frontal impacts, and Side Impact Dummy (SID), Biofidelic Side
Impact Dummy (BIOSID) and European Side Impact Dummy (EUROSID 1) for side impact tests. The US Air Force
developed the Advanced Dynamic Anthropomorphic Manikin (ADAM) to test advanced ejection systems. More recently,
biodynamic analytical models such as MAthematical DYnamical MOdel (MADYMO) and Auticulated Total Body (ATB)
model have been developed to simulate human responses and injuries associated with vehicular impacts.

The Aerospace Medical Panel (AMP) held a very successful symposium on Aircraft Accidents: Trends in Aerospace Medical
Investigation Techniques (AGARD-CP-532) in Cesme, Turkey, 27 April - 1 May 1992. At that symposivm, several papers
described the use of dummies and mathematical simulations for studying crash phenomena. That Fall, at its 74th Business
Meeting, the AMP accepted a proposal from its Biodynamics Committee for the formation of a Working Group to review the
status and direction of the technology of aircraft ejection and car crash test dummies and identify the salient research and
development advances in manikins that will enhance future aerospace capabilities for reducing aircrew injury risk. Dr Ints
Kaleps, Armstrong Laboratory, Wright-Patterson AFB (WPAFB), OH was brought in as an AMP Consultant to help define
the objectives of the Working Group. Furthermore, it was mandated by the AGARD National Delegates Board that lessons
learned by the automotive industry in developing crash test dummies were to form an essential part of the activities of the
Working Group.

Working Group 21 (WG21): Anthropomorphic Dummies for Crash and Escape System Testing met four times. Meetings of
WG21 were held at Armstrong Laboratory, WPAFB, US, 5-6 May 1994; Mariners Hotel, Frensham, Farnham, Surrey, UK,
29-30 September 1994; Defence and Civil Institute of Environmental Medicine (DCIEM), North Yeork (Toronto), CA,
4-5 May 1995; and Hotel “Alt Heidelberg”, Heidelberg, GE, 5-6 October 1995, Teams were formed to address eight topics:

o Adult Dummies: Past and Presentf
Smrcka*, Kaleps, Mertz, Bendjellal and Obergefell

* Biomechanical Impact Response Requirements: Current Adult Dummies
Mertz*, Guccione, Schueler and Bendjellal

¢ Anthropometry: Current Adult Dummies
Kaleps* and Obergefell

o Injury Assessment
Morgan*, Schueler, Poirier, Guccione, Mertz and Kaleps

¢ Instrumentation and Data Acquisition
Blaker*, Malo and Kaleps

¢ New Developments and Special Featurestt
Kaleps*, Mertz, Bendjellal, Morgan and Schueler

» Data Bases and Analytical Modeling
Wismans* and Obergefell

¢ Dummy Users
Glaister

*Topic Leader

+Mr Phil Brown, First Technology Safety Systems, 2 Columbus Drive, Summit Ave., Southwood, Famborough, Hants
GU14 ONZ, UK was a technical contributor at the WG21 Meetings in Frensham, UK and Heidelberg, GE.

+1Dr James A. Newman, President, Biokinetics and Associates, Inc. 2470 Don Reid Drive, Ottawa, Ontario, K1H 8P5, CA
joined WG21 as a technical contributor, commencing with the meeting at DCIEM.

Jack P. Landolt, PhD
Chairman
AGARD/AMP/WG21



Aerospace Medical Panel

Chairman: Dr P. Vandenbosch Deputy Chairman: LiCol E. Alnaes
Loriesstraat, 44 Oslo Military Clinic
B-1500 HALLE Oslo Mil/Akershus
Belgium N-0015 Oslo
Norway

Working Group 21 Members

Mr Farid Bendjellal Dr David H. Glaister
Safety Engineering Department RAF School of Aviation Medicine
Advanced Projects — Renault Famborough, Hants GU14 657
67 rue des Bons-Raisins, Build BM2-G United Kingdom
92508 Rueil Malmaison Cedex
France
Dr Ints Kaleps Dr Jack P. Landolt (Chairman)
Biodynamics and Biocommunications Division Defence and Civil Institute of
Armstrong Laboratory Environmental Medicine
AL/CFBV, 2610 7th Street 1133 Sheppard Avenue West, PO Box 2000
Wright-Patterson AFB, OH 45433-7901 North York, ON M3M 3B9
United States Canada
Mr Robert Malo Dr Harold J. Mertz
Motor Vehicle Test Centre, Transport Canada Engineering Building $3-529
100 Du Landais GM Technical Center
Blainville, Québec J7C 5C9 30200 Mound Road, PO Box 9010
Canada Warren, M1 48090-9010

United States
Mr Richard Morgan Meédecin en chef Jean-Louis Poirier
Office of Crashworthiness Research DRET/SDR (9.3
US Dept of TransportyNHTSA 26, Boulevard Victor
400 7th Street SW NRD-12 00460 Armmées
Washington, DC 20590-0002 France
United States
Dipl.-Ing. Florian Schueler Dr ir Jac Wismans
Institute for Legal Medicine TNQO Crash-Safety Research Centre
Accident and Biomechanics Research Unit Schoemakersiraat 97, Post Office Box 6033
University of Heidelberg 2600 JA Delft
Postfach 10 30 69, 69020 Heidelberg The Netherlands
Germany

Other Technical Contributors

Mr James L. Blaker Dr Sal J. Guccione

Robert A. Denton Inc Naval Biodynamics Laboratory
1220 W Hamlin Road PO Box 294(7

Rochester His, MI 48309-3359 New Orleans, LA 70189-0407
United States United States

Dr Louise Obergefell Mr Joseph Smrcka

Biodynamics and Biocommunications Division First Technology Safety Systems Inc
AL/CFBV Bldg 441, 2610 7th Street 47460 Galleon Drive
Wright-Patterson AFB, OH 45433-7901 Plymouth, MI 48170-2467

United States United States

Panel Executive
Major R. Poisson, CAF

Mail from Europe and Canada: Mail from US:
AGARD-OTAN AGARD-NATO

Attn: AMP Executive Attn: AMP Executive
7, rue Ancelle Unit 21551

92200 Neuilly-sur-Seine APO AE 09777
France

Telephone: 33 (1) 47 38 57 60/62
Telex: 610176 (France)
Telefax: 33 (1) 47 38 57 99



Acknowledgements

Working Group 21 conveys its appreciation to the following people or corporations/institutions:

& At Armstrong Laboratory, Wright-Patterson Air Force Base, OH, US
* Mr Roy Rasmussen for meeting arrangements and tour of Manikin Testing Laboratory
Dr Francis Knox for tour of Escape and Impact Protection Branch facilities
Dr Louise Obergefell for demonstration of biodynamic analytical models
Dr Suzanne Smith for tour of whole-body vibration facilities
Mr Lloyd Tripp for tour of Combined Stress Branch Centrifuge
Capt Denise West for tour of Bioacoustics and Biocommunications Branch facilities
Ms Donna Dedd for clerical support and meeting arrangements
SSgt Jennie Rachauskas for transportation

* » & & o 2 @

& In the United Kingdom
» First Technology Safety Systems Inc (UK) (Mr Phil Brown) for sponsorship of social evening
e Mrs Penny Glaister for ladies’ tour
¢ Dr David Glaister for meeting arrangements and tour of RAF SAM/CHS DRA, Farnborough
* RAF SAM for transportation

e In Canada

Biokinetics and Associates Ltd (Dr James Newman, President) for sponsorship of social evening

Dr Walter H. Johnson, St Michael’s Hospital for hosting dinner at Royal Canadian Yacht Club

Travel Your Way {1986) Inc (Mrs Elizabeth Guizzetti, President) for arranging and conducting ladies’ tour
Dorel Industries for sponsoring ladies’ tour

Mrs Nancy Wisteard, DCIEM, for meeting arrangements, administrative support, and report preparation
Capt Laurie Gibbon, DCIEM, for visit clearances and luncheon arrangements

Mr Tom Dempster, DCIEM, for transportation

CFB Torente for providing transportation

s At University of Heidelberg, Institute of Legal Medicine in Germany
» Endevco Vertriebs GmbH, Heidelberg (Mr Guntram Eisentraeger, Director) for sponsorship of meeting and social
events
Dipl.-Ing. Florian Schueler for meeting arrangements and tour of Institute
Mr Bemd Lorenz for demonstration of biomechanic test laboratory, support arrangements and transportation
Professor Rainer Mattern for hosting events at Institute
PD Dr Dimitrios Kallieris for demonstration of acceleration-sled facility
Mrs Susanne Stoecklin-Schueler for ladies™ tour
Deutsche Renault AG, Bruehl, GE and Volkswagen AG, Wolfsburg, GE for providing transpertation



ADAC
ADAM
AFB
AFGS
AGARD
AIS

AL
AMP
AMRL
ams
APR
APROD
ARL
AS
ASCC
ASIS
ATB
ATCOM
ATD
ATF
BAST
BB
BIOSID
BSI
CAA
CAMAC
CAMI
CAMIX
CEvV
CEVA
CFC
CFR
CG
CHS
CMVSS
CPU
CRABI
CREST
CVs
DAS
DCIEM
DRA
DR

DRI
ECE
EEC
EEVC
EU
EUROSID
FAA
FAR

FE

List of Acronyms

analog to digital
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SRL Systems Research Laboratory
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