56th Annual SAFE
Symposium 2018

Reno, Nevada, USA
15— 17 October 2018

ISBN: 978-1-5108-8174-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2018) by Safe Association
All rights reserved.

Printed by Curran Associates, Inc. (2019)

For permission requests, please contact Safe Association
at the address below.

Safe Association

P.O. Box 130

Creswell, OR 97426-0130
USA

Phone: (541) 895-3012
Fax: (541) 895-3014

safe@peak.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

AIRCREW FLIGHT EQUIPMENT FOR THE FEMALE AVIATOR FLYING FIGHTERS - MY

PERSPECTIVE OVER TIME ...ttt ettt e sttt e sttt e e e et e e e s ta e e e ettt e e e s abe e e saba e e e ataeeeeabeeesbbeaesaraees 1
S. Weeks

TRI-SERVICES SCIENCE & TECHNOLOGY OVERVIEW: US ARMY PERSPECTIVE.........ccooeiiiiiiiieeeee, 5
J. Crowley

LEVEL IV PROFESSIONALISIM ...ttt ettt ettt ettt ettt setae e e ettt e e e e ab e e e sbae e e eabae e e aabeeesabaeeaasbeeeesabeeesabeeesasaaeens 23
G. Cernan

OVERCOMING TODAY'S SUCCESS FOR ABETTER TOMORROW.........coiiiiitse et 30
M. Lightner

HEADQUARTERS U.S. AIR FORCE .....oo ittt sttt sttt ste e s e e e e st e e teesnbeebeeanae s a7
M. Ruddell

NAVAIR HUMAN SYSTEMS DEPARTMENT (AIR 4.6) SCIENCE AND TECHNOLOGY

OVERVIEW ...ttt et ettt e e ettt e e e bt e e ebbee e e ate e e sabeeeebeeeeasseeeeaabeeeabeaeeanateeesabeeeabbaeeasseeeesabaeestesaaanes 81
B. Shender

711TH HUMAN PERFORMANGCE WING ...oooiiciiiiece ettt ettt et eat e e s taa e e nta e e s etteaasataaeseabeeesnbeeesenteeeaas 101
L. Tripp

WOMAN KILLED BY SELF-DRIVING CAR ...ttt ettt ettt st ba e st ta e saaa e naa e saae e steesnbeenneesnnas 110
E. Vaughan

IMPROVING FIDELITY OF DIGITAL HUMAN MODELING TOOLS: LESSONS LEARNED,

ONGOING RESEARCH, AND PROGRAM APPLICATIONS ...ttt ettt 128
L. Basham

COMBINING ANTHROPOMETRIC TECHNOLOGIES FOR CONFINED SPACE MONITORING

IMMIODELING ...ttt ettt e e ettt e e ettt e e e st e e e ebbeeeesbbe e e sabee e e beeeeesbeeeesabeeeaabbeeeasbbeeesabeeessbaeeassbeeesabeeeanbasesnes 146

H. Zelnio, M. Brisson, N. Payne, L. McGinley, J. Whitestone
ADAPTATION OF US NAVY AIRCREW BREATHING GAS QUALITY ASSESSMENT

EQUIPMENT FOR USE IN USN AND USAF T=6 ...ooiiiiiiiiiieiisiisie sttt sttt ee st s sbessae e sneessassessaesseas 157
C. Brown

COMPARISON OF MILITARY ANTHROPOMETRIC DATABASES AMONG DIFFERENT

SERVICES ...ttt ettt e e e e oottt e s be e e e etbee e e eateeesbeeeeasseeeebbeeesabeeeeabeseeeasbeeeaabeeaaasbeeeeateeeaateeeateaaaas 172

H. Choi, T. Garlie, J. Parham, S. Paquette

PREDICTING STANDARD ANTHROPOMETRY FROM STANDARDIZED THREE-

DIMENSIONAL BODY SURFACE SCANS ... .ottt ettt e e et e e e s tae e e ettt e e e stbeeesabeaeassbeeesbeeesasbaeennnes 185
B. Corner, J. Hudson, B. Park, M. Reed

A-4 SKYHAWK/ESCAPAC EJECTION SEAT COMMERCIAL PAD QUALIFICATION

PROGRAIM ...ttt oot e ettt e e ettt e st ee e ettt e e e s bbe e e aabe e e e teeeeesteeeesabaee e teeeeasbbeeesabeeeabeeeeasareeeanbeeeateeeanes 192
D. Howe, M. Cramer

TO HYDRATE OR DEHYDRATE: THAT IS THE QUESTION .....ccoiiiiiitecee et siee e n 204
V. Debons

AN EXAMINATION OF ANSI S12.42 STANDARD FOR EVALUATION THE PERFORMANCE

OF HEARING PROTECTION DEVICES IN U.S. NAVAL AVIATION .....coiiii ittt ettt 213

B. Dietrich
ADDRESSING ANALYTICAL ARTIFACTS IN USN PILOT BREATHING AIR MONITORING

[T O] 1 T TP TSP PP T TSP TP PP PR PPN 229
L. Eller

GRAPHICAL ANALYSIS OF A VIBRATIONAL TRANSFER FUNCTION FOR THE

PROTOTYPE 2 (PT2) NEXT GENERATION GUNNER SEAT ..ottt 242
A. Gohl

WATER INTRUSION TESTING ON AN OBOGS CONCENTRATOR .....ooiiiiiiieeesieee e 258
D. Gordge

EVALUATION OF SUPPLEMENTAL LUMBAR SUPPORTS ......ciiiiiiiiirieee et 271
B. Hall

PMHS LUMBAR SPINE COMBINED LOADING TEST DEVICE.......ccoiiiiiiiiiii s 286
J. Humm, K. Driesslein, J. Derosia, J. Avila, F. Pintar, N. Yoganandan, J. Treuden, D. Moorcroft, R. Deweese, A.
Taylor

PARACHUTE SERVICE LIFE EVALUATION ...ttt sttt st sttt st aesaean 321

W. Ingram



ROTARY WING, TILT-ROTOR MISHAP LESSONS LEARNED ......ccoviiiiei ettt 331
M. Knott

3D SCANNING APPLICATIONS IN THE HUMAN SYSTEMS DOMAIUN ......ccoiiiiiieece e 337
A. Koch

MODERNIZING ANTHROPOMETRIC ACCOMMODATION EVALUATIONS IN NAVAL

F N N I 1 L PSPPSR 354
M. Erwin

MISHAP INVESTIGATION SUPPORT TEAM (MIST) LABORATORY ...c.coiiiiiiiiitieriee et 362
A. Lippert

MOBILE 3D HEAD SCANNING FOR AIRCREW HELMET SIZING AND FITTING .....ccoccooiiiiiieeeiee e, 373
D. Levy, D. Odell

VALIDATION OF TWO FINITE ELEMENT HYBRID Il AEROSPACE MANIKIN MODELS

USING CORA ANALYSIS COMPARISON OF FACILITY TESTS ...ttt 378
A. Ligouri, E. Patrick, B. Steinhauer
MILITARY AIRCREW HYDRATION CHALLENGES........cooi e 390

M. Schumahcer, M. Speakman

FEMALE CALVARIA SHAPE DIGITIZATION: CREATING A DATABASE OF SCALP SHAPES

TO BE USED IN EQUIPMENT DESIGN......oiiiiiiiteiie it estie et sie st s nee e snee e e eeesaesssessseesssaanseessseesassnsesnsesssenessennn 397
C. Mullenger, J. Hudson, J. Whitestone

COMPARISON OF HYBRID 11l AND POSTMORTEM HUMAN SUBJECT RESPONSES IN

UNDERBODY BLAST LOADING CONDITIONS ...ttt 408
K. Ott, D. Drewry 111, J. Andrist, R. Armiger, S. Bilodeau, C. Demetropoulos
U.S. ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND.........cccooiiiiininineeeseenee 419

J. Parham, H. Choi, T. Garlie, S. Paquette

DEVELOPMENT OF EFFICIENT PARAMETRIC FINITE ELEMENT HUMAN BODY MODEL

TO ASSESS PROTECTION FOR DIVERSE POPULATION/PHASE 1: BASELIEN MESH

GENERATION & PARAMETERIZATION ..ottt ettt e ettt e e st e e et e e e eab e e e s tbee e e enbeeesbaeeesabeeeaas 431
C. Pirnstill, E. Patrick, C. Chen, J. Buhrman, A. Fanta, M. Reed, J. Hu

ADAPTING VIDEO EXTENSOMETER FOR TEXTILE MATERIALS TO PROVIDE

CONTINUOUS ELONGATION MEASUREMENT .....oooiiiiii ittt ettt ettt stae s sva e s sta e snva e snaesnneesnaesnnaenns 444
D. Halgren

COMPARATIVE EVALUATION OF COMPLY EARSEALS AND ALTERNATIVE HEARING

PROTECTION DEVICES IN U.S. NAVY AIRCREW HELMETS USING AN ACOUSTIC TEST

FIXTURE ..ottt ettt e e bt e e ettt e e e tte e e eabee e e ebeeeeesbeeeesabeee e beaeeasseeeesabeeeanbesaeansbeeesabeseanssaaeassseeesnbeeeanteaeanes 453
A. Rush

RETURN TO FLIGHT FOR THE T-45 GOSHAWK AIRCRAFT ...oooc ettt 469
R. Ryan

CAD/PAD CODRIEI ..uiiitvitiitiie ittt sttt sttt st ettt e s baesaesbeeabesbeesaesbeeabesbeesseebeenbesbeesbesbeenbesbeesbesbsenbesbeesbesbeenbesreenns 478
N/a

MISHAP INVESTIGATION SUPPORT TEAM (MIST) ..ottt 490
N/a

SEAT SUSPENSION CONCEPT EFFECTS ON ROTARY-WING OPERATIONAL VIBRATION

IMIITIGATION .ottt et e e ettt e e ettt e e e ebeeeeebeee e e bbeeesabeeeaabeaeeasseeeesabee e e seseeassseeesnbeeeaasssaeasssesesnbeeeansaneanes 495
S. Smith, B. Steinhauer, W. Glass, W. Wells

EFFECTS OF SEX DIFFERENCES ON DYNAMIC RESPONSE INDEX MODEL PARAMETERS.................... 503

J. Somers, D. Hayashi, J. Wells
EVALUATION OF MUSCLE ACTIVITY AND FATIGUE DURING PROLONGED EXPOSURE

TO ROTARY-WING OPERATIONAL VIBRATION ..ottt ettt st e 513
B. Steinhauer, S. Smith, W. Glass, W. Wells

IRIDIUM SATELLITE SYSTEM AS A RESCUE TOOWL ..ottt ettt eate e 526
P. Steward

IN-FLIGHT BLADDER RELIEF FOR F-35 IMMERSION SUIT WEARERS.........coooiiii e 539

W. Todd, R. Croft, M. Harvie, J. Fairgrieve

DEVELOPMENT OF PORTABLE TORSO SCANNING SYSTEM TO CAPTURE ENCUMBERED

SOLDIER FIT ittt s et s e et e st e e be e s ab e e be e s bae e sbeesabe e beeeRaeesb e e eabe e beeesteeaaseenbeeabeeesbeesaeeenbeestnennraenes 564
J. Whitestone, M. Grattin, J. Hudson

U.S. ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND - USING 3-D

SURFACE SCANNING IN A RELIGIOUS ACCOMMODATION OF PERSONAL PROTECTIVE

EQUIPMENT (PPE) STUDY ...ttt sttt sttt ettt e et et e e beebeebese e b e £ eme e b e e beebeee e b e e essebeabeebesbeabesne s eneaneanas 581
R. Wilson



EVALUATION OF CUSTOM EARPLUG VARIATION AND DIGITAL EAR CANAL SCANNING

TECHNOLOGIES.......cc ettt et e e et e e e et et e e bae e e eabte e e sabeeeaabaeeessbeeeeaabeeesabaeeeaabeeeesabeeesntaseansenas 588
T. Winningham

CAD/PAD ENERGETICS OBSOLESCENCE .......cooi ittt ettt ettt ettt sate e ste e s aae e eta s sateasbaesraessaaesnbeanns 597
A. Woods

CHARACTERIZATION OF HELO HUNGCH .......oi ittt ettt sta e st esnva e nnaesnneesreesnneenns 605
E. Anderson

T-45 OXYGEN QUALITY TESTING: ..ottt sttt ettt stee ettt e sseeanteesseeanseeasaeesteesneeabeearaeenneenn 618

N. Boyd, D. Gordge
ADVANCEMENT OF HYPOXIA SENSING INSTRUMENTATION: DETECTION VIA

AUTOMATIC SPEECH RECOGNITION TECHNOLOGY ...ttt ettt eate e sbee e nns 630
B. Atkinson, M. Tindall, C. Rarick, R. Simonson, B. Stensrud, W. Scheeler, D. McEttrick, L. Sciarini, C. Murr, D.
Immeker

A PRELIMINARY LOOK AT HYPOXIA COMPARED TO ALCOHOL INTOXICATION .....cccccoviiiiiiieeiiieees 638

B. Atkinson, J. Entinger, M. Tindall, C. Gilg, L. Scripture, D. McEttrick, L. Sciarini, C. Murr, D. Immeker
AN INNOVATIVE APPROACH TO REDUCING WEIGHT AND VOLUEM IN AIRCREW

SURVIVAL EQUIPMENT & APPAREL ......oootii ittt ettt st et e va e saaeantaesnaaasaaeanaeeteesnsaeneesnaeenneens 647
E. Brown

USAF FEMALE AIRCREW FLIGHT EQUIPMENT CHALLENGES. .........cccooiiiiiieneie st 655
N. Rourke

IMPROVE HEARING PROTECTION, SPEECH INTELLIGIBILITY, SITUATIONAL

AWARENESS, AND MISSION EFFECTIVENESS AND ENDURANCE ........cooooi i 681
M. Collier

SAFE INTEGRATION OF SMALL UAS ...ttt ettt e e e et e e e et e e e et e e e e bt e e e aabeeeeesbeeesbeeeeaataaeaas 688

R. Contarino
JOINT TRAUMA ANALYSIS AND PREVENTION OF INJURY IN COMBAT (JTAPIC) -
AVIATION SURVIVABILITY DEVELOPMENT AND TACTICS (ASDAT) COMBAT-RELATED

INJURY RETROSPECTIVE STUDY, 2003=2014 ......ocitiiiiieitiieniesie st sieesie st e st ste e te e sbassee e ssaessassesstesssessesses 695
J. Dudek, G. Lidl, J. McGhee, V. Chancey

SE TRANSFORMATION - "SHAPING OQUR FUTURE..." .. ettt sreesna e 708
J. Guerrero

THE USE OF MOBILE TECHNOLOGIES IN THE NAVY FOR TRAINING ..o 726
J. Gusse

VIRTUAL REALITY TO ENHANCE TRAINING AND SAFETY ..ottt ee e 737
M. Frampton, W. Harris

DERIVING ENGINEERING SOLUTIONS BY VIRTUAL TESTING .....coiiiiiiiiiieniiie e 745
A. Jafri

SENSOR DEVELOPMENT FOR CONTINUOUS MONITOIRNG OF ISOPROPYL ALCOHOL

ATR CONTAMINAN T Sttt ettt e et este e teess e e e bt e st ee e beesate e bee e s eeenbeeanbeebeeesteenneeanbeeereeenbeesneeanees 761

Y. Ngo, M. Brothers, A. Islam, B. Maruyama, J. Martin, C. Grigsby, R. Naik, S. Kim

THE FAILSAFE TEAM’S TRAINING FOR AVIATION LIFE SUPPORT SYSTEMS IN

TACTICAL AVIATION: RETURN TO CORE SKILLS......coii ittt e sttt e e e ae e 773
A. Lippert, K. Wood, V. Debons, S. Gray, T. Lepsch, C. Smith, C. Hunter, J. Houser, B. Wertz

LIFE SUPPORT SYSTEM OXYGEN VOLUME REQUIREMENTS ANALYSIS FOR X-59 LOW

BOOM FLIGHT DEMONSTRATOR (LBFD) AIRCRAFT ..ottt ettt sae st na e v e 786
K. Long

AIR FORCE LIFE CYCLE MANAGEMENT PHYSIOLOGICAL MONITORING EFFORTS.........ccoovieiiieeens 808
J. Farris

SPURS - A GROUND PROXIMITY DETECTION SYSTEM FOR PARACHUTE JUMPERS .........c..cccoevvieiinee. 818

D. Sardo, S. Sherman, M. Sedillo

KEROSENE FIRE RESISTANCE TESTING ON PILOT FLIGHT EQUIPMENT IN THE FRENCH

PN L (O ] { O SO PR 824
S. Masseboeuf

CRAMPED WORKSTATIONS ARE NOT SAFE: AN INVESTIGATION INTO AIRCREW

IMUSCULOSKELETAL PAIN ...ttt b bbbt e b e ab e sb e e e b e e b e s bt e ss e ke e e b e e sneabe s 831
D. Mountjoy, A. Wolf, C. Shanahan, B. Jackson, D. Neal

SOYUZ LANDING RISK CHARACTERIZATION ..ottt sttt 842
N. Newby, J. Somers

CAPABILITIES BASED ACQUISITION FOR TRAINING SYSTEMS......ccoooiiiiie s 849

T. Parrish



LOW BOOM FLIGHT DEMONSTRATOR OVERVIEW: LIFE SUPPORT AND CREW ESCAPE

SYSTEM DESIGN CHALLENGES ... ..ottt e e et e e e e bt e e e et e e e s ebbe e e e sabeeesntaeesateaaeas 863
B. Pauer

VERIFICATION OF PHYSIOLOGICAL STRESS LEVELS IN FIREFIGHTING TRAINING..........cccceceevvveene. 873
J. Pharmer

EVALUATION & VERIFICATION OF ANGULAR RATE FOR CALCULATED ANGULAR

ACCELERATION HEAD CRITERIA RISK IN DYNAMIC IMPACT EVENTS ... 880
E. Cheatwood, C. Pirnstill, J. Buhrman, E. Patrick

SAFE AT ANY SPEED? CAN WE MAKE THINGS TOO SAFE?......o ettt ettt 894
J. Plaga

INVESTIGATION OF THE IMPACT PERFORMANCE OF THE U.S. NAVY FLIGHT DECK

(@4 AN N ] N OSSR SP RSO 907
A. Rush

DETERMINATION OF DEGRADED PHYSIOLOGIC STATE DURING MILD TO MODERATE

HYPOXIC HYPOXIA USING THE HOLISTIC MODULAR AIRCREW PHYSIOLOGIC STATUS

(HMAPS) MONITORING SYSTEM......ouiiiiiitiiteie ettt et sb e s b et b bbb b e et et 922
B. Shendar, J. Anderson, P. Whitley, L. Hrebien, J. Beer

STRAIN MEASUREMENT ON PILOT FLIGHT EQUIPMENT ...ttt snee e 940
Shivprasad

AIRCREW MULTI-AXIS VIBRATION EXPOSURE ABOARD THE UH-60L BLACKHAWK

HELTCOPTER. ...ttt btttk s e b1t b e a1 ekt o8t b e a8 e bt e Rt e b e a8 e bt e st e e bt e st e s b e e st e b e e ne e st e e beebeanean 947

S. Smith, S. Chervak

LITTER PATIENT MOTION AND VIBRATION DURING TRANSPORT ABOARD THE

AMBULANCE BUS (AMBUS) ...ttt ettt et b et st be £t et se b ettt b et e be st e b ene et ebeneebensenesenene 957
S. Smith, D. Burch, B. Fouts, C. Dooley

Author Index





