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Introduction

This issue ofAerospace Medicine and Biology, A Continuing Bibliography with Ind@¥asA
SP-7011)ists 37 reports, articles, and other documents recently announced in the NASA STI Data
base.

In its subject coveragéerospace Medicine and Biologpncentrates on the biological, physiologi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagg
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

Two indexes—subject and author are included.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are located at the back of this issue.
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Typical Report Citation and Abstract

DOCUMENT ID NUMBER
TITLE

AUTHORS
PUBLICATION DATE

CONTRACTS/GRANTS
REPORT NO.(S)

ABSTRACT

ABSTRACT AUTHOR
SUBJECT TERMS

!

l

!

!

ACCESSION NUMBER
!
19960021053;96N24540 NASA Langley Research Center CORPORATE SOURCE
Hampton,VA USA.
An Extended Compact Tension Specimen for Fatigue
Crack Propagation and Fracture
Piascik, R. S., NASA Langley Research Center, USAAUTHORS' AFFILIATION
Newman, J. C., Jr., NASA Langley Research Center, USA,;
Mar. 1996, pp. 16; In English
Contract(s)/Grant(s): FOP 538-02-10-01
Report No.(s): NASA-TM-110243; NAS 1.15:110243; No
Copyright; Avail: CASI A03, Hardcopy; A01, Microfiche < AVAILABILITY AND
An extended compact tension specimen, EC(Te@® PRICE CODE

developedor fatigue and fracture testing. Documented herein
arestress-intensity factor and compliance expressions for the
EC(T) specimen.
Author
Crack Propagation; Stress Intensity Factors; Fatigue
(Materials)
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51 19960027434 96N28826 Dynamac Corp., Cocoa Beach,
LIFE SCIENCES (GENERAL) FL USA
Seed-to-seed gwth of superdwarf wheatand arabidop-
sis using red light-emitting diodes (LED’s): A report on
baseline tests conducted for NASA's proposed Plant
19960026831 96N28380 Materials Research Society, ResearchUnit (PRU)

Pittsburgh PA USA Goins,G. D., Dynamac Corp., USA;oYio, N. C., Dynamac
Biomimetic Materials, Sensorsand Systems, @lume C3, Corp., USA; Sanwo, M. M., Dynamac Corp., USA; Brown,
Speciallssue: Papers Pesented at Symposium SBiomo- C.S., Dynamac Corp., USA; Apt99656p; In English
lecular and Biomimetic Materials MRS Fall Meeting Contract(s)/Grant(s): NAS10-12180

Rossi, D. D., Materials Research Society, USA; Calvert, P.,Report No.(s): NASA-TM-111678; NAS 1.15:111678; No
Materials Research Society, USA; Tateishi, T., Materials Copyright;Avail: CASI; A04, Hardcopy; AO1, Microfiche
Researcl8ociety USA; Dec. 02, 1994; ISSN 0928-493199p; To determine the influence of narrow-spectrum lrghi-
In English, 28 Nov. - 2 Dec. 1994, Boston, MA, USA; emittingdiodes (LEDS) on plant growth and seed production,
Sponsored by Materials Research Society, USA; Limited wheat(Triticum aestivum L.cv Superdwarf) and Arabidopsis
Reproducibility: More than 20% of this document may be (Arabidopsisthaliana (L.) Heynh, race Columbia) plants were
affectedby microfiche quality grown under red LED's (peak emission 660 nm) and
Contract(s)/Grant(s): NO0014-95-1-0131 comparedo plantsgrown under daylight fluorescent (white)
Report No.(s): AD-A302745; No Copyright; Avail: Issuing light and red LEDs supplemented with eitherpkrcent or 10
Activity (Defense Technical Information Center (DTIC)), percentblue fluorescent (BF) light. Wheat growth under red
Microfiche LED’s alone appeared normal, whereas Arabidopsis under
This journal is cited by the following Abstracting Ser- redLED’s alone developed curled leaf miais and a spiraling
vices: Cambridge Scientific Abstracts; Chemical Engineer- growthpattern. Both wheat and Arabidopsis under red IsED’
ing and Biotechnology Abstracts (online database); Currentalone or red LED’s + 1 percent BF light had significantly
Biotechnology Abstracts; Engineered Materials Abstracts; lower seed yield than plants grown under white light. How-
Engineering Index; Fluid Abstracts; Fluidex; FIZ karlsruhe; ever,the addition of 10 percent BF light to red LEartially
GlassTechnology Abstracts; INSPEC InformatiGervices;  alleviatedthe adverse &dct of red LEDS on yield. Irrespec
Metals Abstracts; physics Database; Physics and Chemistrjive of the light treatment, viable seeds were produced by
of Glasses; Surface Treatment Technology Abstracts. Thiswheat(75-92 percent germination rate) and Arabidopsis
issue contains a group of papers presented at the Fall 199¢85-100percent germination rate). These results indicate that
Materials Research Society meeting in the Symposium onwheat, and to a lesser extent Arabidopsis, casubeessfully
Biomolecular and Biomimetic Materials. For the last seven grownunder red LEDs alone, but supplemental blue light is
yearsthe MRS has ganizeda symposium, which deals with  required with red LED’s to sufficiently match the growth
the biology/materials interface, during the Boston meeting. characteristics and seed yield associated with plants grown
This annual event is probably the best regular survey of theunderwhite light.
variousfields which carbe grouped under the ‘Biomimetic’  Author
heading Theshift in emphasis each year also means that dif Plants (Botany); Light Emitting Diodes; Wheat; Crop
ferent areas come under the spotlight. In this last meetingGrowth; Seeds; Mible Spectrum; Light Soces
therewere particulaemphases on membranes and interfaces

andon applications of biological polymers. 19960028621 96N29340 Baylor Coll. of Medicine, Hous-
DTIC ton, TX USA

Data Bases; InformatiorBystems; Biotechnology; Chemical Proceedingsof the international conference on methods in
Engineering protein structure analysis 30 Sep. 1994-30 Dec. 199



Atassi, M. Zouhair, Principal Investigator, Baylor Coll. of
Medicine,USA; Appella, Ettore, National Cancer Inst., USA,;

believed there is significant potential for hydroxyl-rich beta
-sheet proteins to induce the epitaxial nucleation of silica

Jan. 1996525p; In English; 10th, 8-13 Sep. 1994, Snowbird,mechanism of biosilification within species that use silica,

UT, USA

Contract(s)/Grant(s): DAMD17-94-J-4003

Report No.(s): AD-A303739; No Copyright; Avail: Issuing
Activity (Defense Technical Information Center (DTIC)),
Microfiche

Partial Contents: Protein and Peptide Preparation forinterfaces; Mathematical Models;
Microsequence Analysis; N-Terminal Sequence Analysis;
C-Terminal Sequence Analysis; Mass Spectrometry; New

Strategiedor Protein and Peptide Characterization; Immuno
logical Recognition, Phage ar&ynthetic Libraries; Analysis

such as diatoms and radiolarians. It may also be possible to
harness this processing method to create novel nanocompo-
siteswith unique properties.

Author (EI)

Biology; Composition (Property); Inorganic Compounds;
Molecular Orbitals;
Organic Compounds; Ritozoa

19960031272 96A62095
Optical properties of miniaturized endoscopes for oph-

of Protein Structures of Special Interest; Database AnalysiSthalmic use
Protein Folding and Three-Dimensional Structures of Rg|, Pascal O., UniVEye Clinic (Zurich),USA; JennyRein

Proteins.

DTIC

Proteins; Peptides; Conferences; Molecular Structure;
ChemicalAnalysis

19960029881 96A60704

Modeling and experimental analysis of multipatch planar
applicators for micr owave hyperthermia

Michel, C., Domaine Scientifique et Universitaire, France;
Cresson, P.-Y,; Dubois, L.; Chive, M.; Pribetich, J.; Micro-

hard; Beck, Dominik; Fankhauser, Franz; Niederer, Peter;
Optical Engineering; July 1995; ISSN 0091-3286; vol. 34,
7, pp. 2070-2077; In English; Copyright; Avail: Issuing
Activity

Endoscopes for use in ophthalmology can now be
manufacturedvith overall intraoculadiameters smaller than
0.89mm. Endoscopes based on gradient-index lenses yield a
higher resolution than those making use of ordered fiber
bundleshaving the same diamet¢ikewise, endoscopes with
opticalelements having a diameter of 0.50 mm yield a higher

wave and Optical Technology Letters; June 20 1996; ISSNresolution than those with smaller diameter (0.35 mm).

0895-2477yol. 12, no. 3, pp. 123-128; In English; Copyright;
Avail: Issuing Activity
This article describes a new type of external plappi:

Thanksto the miniaturization, a working channel can also be
integrated within the tube of the endoscope instead of being
a part of the illumination bundle. This allows the design of

catorwith several patches. The new planar applicator has beemew endoscopic devices including various surgical instru-

developedor microwave hyperthermia controlled by miero

ments.Preference is given to an endoscope witingegrated

waveradiometry The theoretical results, which are presented aspiration/irrigation system or with a fiber for laser therapy.
andverified byexperimental measurements, clearly show that The potential phototoxicity of these systems is briefly
it is possible to obtain larger heating patterns with the discussed.

multiple-patch planar applicator than with single-patch
applicators.

Author (EI)

Computerized Simulation; Equations of Motion; Heating;
Hyperthermia;Microwave Equipment; Miowave Radiome
ters; Radiometers; Therapy

19960030738 96A61561
Molecular orbital model of the diatom frustule: potential
for biomimetics
Lobel,K. D., Univ of Florida, USA; Wést, J. K.; Hench, L. L,;
Journal of Materials Science Letters; April 15 1996; ISSN
0261-8028yol. 15, no. 8, pp. 648-650; In English; Copyright;
Avail: Issuing Activity

A theoretical model of organic-inorganic interface is

Author (EI)
Manufacturing; Ophthalmology; Optical Fibers; Optical
Properties

19960031273 96A62096
Resolution of time-resolved breast transillumination: in
vitro measuremens compared with theoretical predictions
Haller, Emmanuel B., Univ. Muenster, Germany; Depeur-
singe, Christian D.; Genton, Claude; Optical Engineering;
July 1995; ISSN 0091-3286; vol. 34, no. 7, pp. 2084-2091; In
English; Copyright; Avail: Issuing Activity

The resolution of time-gated breast transillumination
images has been investigated both theoretically and experi-
mentally. The resolution limit is quantified as the size of the
smallestbbject visible on an image (the image quality index),

developed. The model is used on 1) experimental composiwhich depends on such image parameters as the transfer func

tional analysis of the ganic phase, 2nolecular orbital mod
eling of an enegetically-favorable reaction mechanism and 3)
stereochemicaklationships at the interfatieat may induce

tion, the contrast, and the noise. The smallest diameter of a
detectable carcinoma located in the breast has been deter-
minedon the basis of Monte Carlo simulation results as well

the nucleation of biogenic silica. Based on this model, it is as in vitro time-of-flight measurements on breast samples.



The comparison of the Monte Carlo simulation of ligihbpa high-frequencypeak in the absence of a subsidiary reference
gationwithin biological tissues with the experimental data has wave at nonsmall angles of speckle observation. This phe-
beenable to confirm the validity of the simulation. The simu  nomenon, interpreted as a new type of manifestation of the
lation results, compared with measurements, suggest that théopplereffect, is usuabnly for the case of strongly focused

formation of time-resolved transillumination images of bio- ¢oherent beam scattering. The possibilities for using the

logicaltissues can be adequatetpdeled in the near infrared.  gpserved effect in the measurements of blood and lymph
Theenhancement of the transfer function by the introduction s in narrow native capillaries are discussed. The tradi-

of t|m?-?]ated _detectl?]n is verified, and the I'rT't'rk‘)g contribu  ional Doppler method using strongly focused Gaussian beam
tion of the noise ats ort_|ntegrat|on times has been InVeSt"scattering is also considered. It is shown that the frequency
gated. The estimated diameter of the smallest detectabl

sphereembedded othe front surface of a 20 mm thick breast ?uoastlitcl)zrs]oifstngazzprlweort %i?k |bn tthhees;)r?cg rlg;;gfgg:ia
slab is around 3 mm. Extrapolated for a full-size breast, the y By glesp

estimate is still better by a factor of 2 than the resolution of tion but also by thg relation petween the \_A{a'St bgam diameter
classical diaphanography, which is commonly taken to beandthe average size of flow inhomogeneities. This result was
worsethan 20 mm. ' experimentally verified. It is concluded that the Doppler

Author (E) method of blood flow measurement using strongly focused

Image Resolution; Imaging Techniques; Mammary Glands; Gaussiarbeam difraction should be revised.

Medical Equipment; Monte Carlo MethodisEues (Biology) ~ Author (EI)
Blood; Doppler Effect; Fluid Flow

19960031286 96A62109

Surfaceimmobilization of biomolecules by light

Sigrist, Hans, Univ. of Bern, Switzerland; Collioud, Andre; 19960031409 96A62232

Clemence, Jean-Francois; Gao, Hui; Luginbuehl, Reto; Three-dimensional electrical impedance tomography

Saenger, Michael, Sundarababu, Gajendran; Optical Engiyetherall, P., Univ of Sheffield, UK; Barber, D. C.; Small-

neering; August 1995; ISSN 0091-3286; vol. 34, no. 8, pp. wood, R. H.; Brown, B. H.; Nature: April 11 1996; ISSN

2339-2348jn English; Copyright; #ail: Issuing Activity 0028-0836; vol. 380, no. 6574, pp. 509-512; In English:
Biomolecules performing spgcific biological functions Copyright;AvaiI: Issui,ng Activity, ' '

on material gu_rfacgs are progresswely emplayettie _devel The electrical resistivity of mammalian tissues varies

opmentof miniaturized biologically based assays, blosensors,Widely and is correlated with physiological functiddlectrt

bioelectronic devices, amdedicalequipment. Device perfor i d hy (EIT b q b h
manceis improved with covalently immobilized bioconstitu cal iImpedance tomography ( ) can be use 0 probe suc
g Variationsin vivo, and ofers a non-invasive means of imaging

ents. The unique advantages of using light-controlle . 2 iRl G AT
reactiongo achieve biomolecule immobilization eorfaces  theinternal conductivity distribution of the human boByt

are addressed. On activation of introduced light-sensitive the computational complexity dIT has severe practical lim
reagentsbiomolecules are covalently linked to materiatsur itations,and previous workas been restricted to considering
faces. Procedures leading to light-dependent engineering ofmagereconstruction as agssentially two-dimensional prob
surfaces are exceptionally facile. Immobilization by light is lem. This simplification can limit significantly the imaging
compatible with biological functions, enabling surface pat- capabilitiesof EIT, as the electric currents useddetermine
terningand molecular coating of materials. Current strategies the conductivity variations will not in general be confined to
andprotocols are illustratedith selected examples of biomo  atwo-dimensional plane. A few studikave attempted three-

leculephotoimmobilization. dimensional EIT image reconstruction, but have not yet
Author (EI) succeedeéh generating images of a quality suitable for €lini
Bioinstrumentation;  Biotechnology;  Immobilization; ca| applications. Here we report the development of a three-
Molecules dimensional EIT system with greatly improved imaging
capabilitieswhich combines our 64-electrode data-collection
19960031300 96A62123 apparatus witltustomized matrix inversion techniques. Our
New type of manifestation of the Doppler effect: an resultsdemonstrate the practical potential of EIT for clinical
application to blood and lymph flow measuements applications, such as lung or brain imaging and diagnostic

Ul'yanov, Sergey S., Saratov State Univ., Russia; Optical Screening.

EngineeringOctober 1995; ISSN 0091-3286; vol. 34, 16, Author (EI)

pp. 2850-2855; In English; CopyrightyAil: Issuing Activity Electrical Impedance; Electrical Resistivity; Human Body;
Based on theoretical and experimental analyses, it islmagingTechniques; Medical Equipment; Medicarvices;

shown that the spectrum of intensity fluctuations contains aTissueqBiology)
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Includes physiological factors; biological effects of radiation;
and effects of weightlessness on man and animals.

19960026766 96N28326 Carolinas Medical Center, Char-
lotte, NC USA
Cytokines and macrophage function in humans - role of
stress Final Report May 1994 - May 1996
Sonnenfeld, Gerald, Principal Investigator, Carolinas Medi-
cal Centey USA; 19968p; In English
Contract(s)/Grant(s): NAG9-728
Report No.(s): NASA-CR-201019; NAS 1.26:201019; No
Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

We have begun this dudy to commene the determination
of the role of mild chronic stress in the effects of space flight
on macrophage/monocyte function, a component of th

immune response. Medical students undergoing regular peri

odsof stress and relaxatian have been shown to be an excellent
model for determining the effects of stress on immune

007268; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

Solid-fuel rocket motors used by the USA Air Force
(USAF) to launch missiles and spacecraft can producbt
ent-air concentrations of hydrogen chloride (HCI) gas. The
HCI gas is a reaction product exhausted from the rocket motor
during normal launch or emitted asesult of a catastrophic
abort destroying the launch vehicle. Depending on the con-
centrationin ambient airthe HCI gas can be irritating or toxic
to humans. The diagnostic and complex-terrain wind feldl
particle dispersion model used by the Lawrence Livermore
NationalLaboratorys (LLNL's) Atmospheric Release Advi
sory Capability (ARAC) Program was applied to the launch
of a Peacekeeper missile from Vandenberg Air Force Base
(VAFB) in California. Results from this deterministic model
revealedhat under specifimeteorological conditions, cloud

ePassagérom normal-launctand catastropic-abort situations

canyield measureable ground-level air concentrations of HCI
where the general public is located. To protect public health
in the event of such cloud passage, scientifically defensible,

responses. We have begun using this model using the macr&mergency ambient-air concentration limits for HCI were

phage/monocyte as model leukocyte. The monocyte/macro

phageplays a @ntrd role in immunoregulationThe gudiesto
beincludal in this three yea projed are the dfects d stres an:
(1) interactions of monocytes with microbes, (2) monocyte
productionof cytokines (3) monocytephagocytos and ectiv-
ity, and (4) monocye expressia o cell surfae atigers impor-

tant in immune responses. Stress hormone levels will also b

carriedout to determire if there is a orrelation betweergress
effectson immure responsg and hormonalevels.Psychologi-
caltestirg to insue sibjeck ae actually sressd o relaxal &
thetime d testirg will also be arried out. The resultsobtained

from the proposed studies should be comparable with spac

flight studies with whole animals and isolated cell cultures.
Whencompletethis gudy should dlow the @mmencemerof
theestablishmetof the ole d stres & e mmpartmenof the
inductionof immure dteratiors by pac flight.

Author

developedand recommended to the USAF for uséaasich-
hold criteria. Such launch-hold criteria are used to postpone
a launch unless the forecasted meteorological conditions
favor the prediction of safe ground-level concentrations of
HCI for the general public. The recommended concentration

limits are a 2 ppM 1-h time-weighted average (TWA) con-

gentrationconstrained by 1-min 10-ppM average concentra

tion. This recommended criteria is supported by human
dose-response information, including data for sensitive
humans (e.g., asthmatics), and the dose response exhibited
experimentallyby animal models with respiratory physiology
gr responses considered similar to humans.

Public Health; Solid Propellant Rocket Engines; Toxicity;
RocketExhaust; Launchahicles; Hydogen Chlorides

19960027206 96N28649 Naval Medical Research Inst.,

Macrophages; Immune Systems; Space Flight Stress; HorBethesdaMD USA

mones; Psychological Tests; Physiological Responses;

ExperimenDesign

19960026778 96N28335 Lawrence Livermore National
Lab.,Livermore, CA USA

Recommendedaunch-hold criteria for pr otecting public
health from hydrogen chloride (HCI) gas produced by
rocket exhaust

Daniels, J.l., Lawrence Livermore National Lab., USA;
Baskett, R. L., Lawrence Livermore National Lab., USA;
Nov. 199514p; In English; Joint Army-Navy-NASA-Air

Non-linear ascent profiles reduce the risk of decompres-
sionillness after deep no-stop dives
Broome, J. R., Naval Medical Research Inst., USA; Oct. 01,
199528p; In English
Contract(s)/Grant(s): DN Proj. M0099
Report No.(s): AD-A302468; NMRI-95-61; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

The influence of no-stop ascent profile shape on decom-
pressioriliness(DCI) risk &fter deg dr and heliox dives was
investigatedising a svine nodd of neurologicaDCI. Follow-
ing a $mulated dve © 200 fsw for 24 min bottom time, while

Force Safety and Environmental Protection Subcommitteebreathingair, pigs were cecompresskover 10 mn & ether a

Meeting,5 - 8 Dec. 1995,dmpa, FL, USA
Contract(s)/Grant(s): W405-ENG-48
Report No.(s): UCRL-JC-122574; CONF-951262-4; DE96-

linear 20 fsw/min, or on a non-linear fast-deep/slow-shallow
profile. In the lineargroup there were 11 cases d neurological
DCI including 1 death and 8 cases with severe features,



compared to 5 neurological DCI cases (1 severe) in the fastimHG of PPB for up to 20 minutes without difficulty indi-
slow group 13/20 o the linea group versts 620 had moderate catesthat the duration limit for this type of PPB exposure, with
or evee «in DCI affecting greate than 20% kin urfae aea. respect to either cardiovascular collapse or discomfort, has
A smilar sudy, but of paired randomizedinvestigator-blind, yetto be established.

sequential design was performed with pigs breathing 80/20%DTIC

heliox. Pigs dved to 250 faw for 8 min 50 § then decompressed  Cardiovascular System; Life Support Systems; Pressure
atether a inea 30 fsw/min rate or on a fast/slav profile. Neu- Suits; Pressue Breathing; Physiological Responses; Human
rological DCI occurred significantly (p = 0.024) more fre- TolerancesHeart Function

guentlyin the linea group (16/2Q 1 deah and 11 *verg than

in the fast/slav group (8/2Q 3 ®vere) Moderae a sevee Kin 19960027260 96N28698 Californidniv., Davis, CAUSA

DCI affected 16 d the linea group comparedo 3 d the fast/  Genetic immunization for lentiviral immunodeficiency

slow group (p = 0.0002). The study findings suggest that, foryjrys infection and diseaseAnnual Report

deep no-stop diving, a non-linear fast-deep/slow-shallow GardnerMurray B., Principal Investigatp€alifornia Univ,
ascent profile is safer than a linear rate of ascent, irrespectivgjsa: Malone, R. W., California Univ., USA; Torres, J. V.,
of breathing gas. This finding has the potential to reduce theCaIiforniaUniv., USA; McChesneyM. B., California Univ,
risk of both military and avil diving operations. USA; Luciw, P. A., California Univ., USA; Rhodes, G. H.,
DTIC CaliforniaUniv., USA; AnsariA. A., California Univ, USA;
Decompression Sickness; Diving (Underwater); Gas Mix- | ee K., California Univ, USA; Aug. 30, 199569p; In English
tures; Helium-Oxygen Atmospheres; Neurology; Breathing Contract(s)/Grant(sPA MD17-94-J-4436

Apparatus Report No.(s): AD-A302258; No Copyright; Avail: CASI;
A04, Hardcopy; A01, Microfiche

1996002723596N28676 Defence and Civil Inst. of Envi- In year oneof the current project, experiments have been

ronmentaMedicing Aerospace Physiology GroyRowns performed to: (1) Examine the 'normal’ progression of SIV

view, Ontario Canada infection and disease using standardized conditions and the

Cardiovascular Responses to Very Long Duration Posi- ~ variousassays proposed for examination of animals receiving
tive Pressure BreathingFinal Report, Jan. 1993 - Sep.  DNA vaccines (including virus load, cellular and humoral
1994 immuneresponsesnd cytokine profiles). Standardization of
FraserW. D., Defence and Civil Inst. of Environmental Medi  our SIV macaque animal model system was performed in
cine,Canada; Ackles, K. N., Defence and Civil Inst. of Envi Preparatiorfor genetic immunizationersus SIV immuniza
ronmentalMedicine, Canada; Mat99573p; In English tion. Assays for viral load, antiviral and cellular immune
Report No.(s): AD-A302972; NAWCADWAR-95035-4.6; fesponses and cytokine levels (to SIV and nonspecific anti-
No Copyright; Avail: CASI; A04, Hardcopy; AO1, Micro-  gens) were applied to four SIV infected and two uninfected
fiche rhesusmacaques. Considerable innate individual animat vari
This study wasundertaken to examine thefesftiveness ~ ation was observed in immune responsiveness to SIV and
of the US NavyEnhanced Anti-G Lower Ensemble (EAGLE) Other antigens, as was corresponding variation in ability to
and the US Air Force Advanced Tactical Anti-G System control SIV infection. Our laboratory assays also revealed,
(ATAGS) enhanced coverage G-siitsproviding protection ~ Somewhat unexpectedly, problems which now largely been
againsthe adverse fdcts of positive pressure breathing and resolvedand (2) Develop novel expression vectors intended
to establish th@hysiological duration limits of high levels of ~to improve levels of expression of SIV proteins from DNA
PPB.Six experienced subjects, weariiEAGS and EAGLE injectionin mice and primates. A numbef novel expression
G-suits and counter pressure chest jerkinS, were exposed tMeCtorS have been deSigned and tested in cell culture and in
counterbalancesessions of 60, 701 and 80 mmHG PPB for up animals.TheS%XpreSSion vector constructs were found to be
to 20 minutes. They underwent an additional exposure at 7(/€ry active relativeo previously available constructions, and
mmHG PPB while wearinghe Tactical Life Support System  arenow being adapted for the expression of a variety of SIV
(TLSS)integrated G-suit anBPB jerkin. G-suit pressure was €nvelopeproteins.
4 times PPB jerkin and mask pressure. All six subjects com DTIC
pleted80 mmHG PPB. Five of the subjects completed the 60 Infectious Diseases; Viral Diseases; Viruses; Standardiza-
mmHG session and four of the subjects completed the 70 andion; Deoxyribonucleic Acid; Cells (Biology); Assaying
80 mmHG PPB session with the EAGLE garment. There were
small, but statisticallysignificant diferences, in the changes 19960027362 96N28789 Staté&niv. of New York, Dept.of
in heart rate, stroke volume, cardiac index, and mean arteriaPhysiology. Buffalo, NY USA
bloodpressure amonthe three garments with the TLSS-gar Cellular and Molecular Mechanisms of High Pressure
ment providing better overall cardiovascular support at 70 Inotropy in Cardiac Muscle Final Report, 1 Aug. 1991 - 31
mmHG PPB. The ability of some subjects to tolerate 80 May 1995



Hogan, Perry M., State Univ. of New York, USA; Besch, Honda, H.; Koiwa, Y.; Electronics Letters; May 23 1996;
StepherR., State Univof New York, USA; Dec. 0419955p; ISSN 0013-5194; vol. 32, no. 11, pp. 949-950; In English;

In English Copyright;Avail: Issuing Activity

Contract(s)/Grant(s): N00014-91-J-1842 The authors present a new noninvasive method for mea-
Report No.(s): AD-A302891; No Copyright; Avail: CASI; surement of the left ventricular (LV) end diastolic pressure by
A01, Hardcopy; A01, Microfiche combining Mirsky’'s method and the experimentally derived

The objective of the project was to exploit isolated car- relationshipamorg the dasticity of the LV wall, theLV sizes and
diacmyocytes as a model system for investigating tfectf theLV instantaneousiode? dgenfrequencyThe LV instanta-
of hydrostatic pressure on calcium regulated phenomenaneous eigenfrequency is selectively determined from the time-
This involved 5 specific aims: (1) to develop instrumentation frequency distribution obtained by applying the wavelet
to perform needed measurements of intracellular calciumtransform(WT) to the ronstationar vibration on the heat wall.
transientsat high hydrostatic pressure and with high time-res Author (EI)
olution; and to determine (2) if pressure acts to change restingBlood\kssels; Catiology; Frequency Distribution; Rrssure
and/ordynamic cytosolic calcium in the mammalian cardiac Measurement; Prosthetic Devices; Temporal Distribution;
myocyte, (3) the role of the sarcoplasmic reticulum in pres- WaveletAnalysis
sureinduced inotropy(4) the role of sodium-potassium pump
inhibition in pressure induced inotropy, (5) the role of the 19960031747 96A62570
sodium-calcium exchanger in pressure induced inotropy. AlGaN ultraviolet photoconductors grown on sapphire
Objectivel was met with the development of the devices and Walker, D., Northwestern Univ, USA; Zhang, X.; Kung, P.;
technigues developed over the course of this project. ObjecSaxler, A.; Javadpour, S.; Xu, J.; Razeghi, M.; Applied
tive 2 was met with the initial design of the pressure chamber Physics Letters; Apri8 1996; ISSN 0003-6951; vol. 68, no.
Further refinements were required to meet the remaining15, pp. 2100-2101; In English; Copyright; Avail: Issuing

objectiveswhich are currently being investigated. Activity

DTIC Metalorganicchemical vapor deposited AlGaltravio-

Cells (Biology); High Pressure; Heart; Calcium; Muscles; let photodetectors with a cutoff wavelength down to 20 nm
PressureEffects have been successfully demonstrated for the first time. The

maximum responsivity is about A/W at room temperature.
19960027465 96N28853 NASALangley ResearcBentey The carrier lifetime is derived from the voltage-dependent
Hampton,VA USA responsivitywhich is in the range of 0.3-0.36 ms.
Calculation of dose, dose equivalengnd relative biologi Author (EI)
cal effectiveness for high charge and energy ion beams  AluminumCompounds; Carrier Lifetime; Electn Mobility;
Wilson,J. W, NASA Langley Research Cent&ISA; Chun, Gallium Compounds; Gallium Nitrides; Metalganic Chem
S.Y., Old Dominion Univ, USA; Reginatto, M.Department  ical Vapor Deposition; Sapphire; Semiconductors (Materi-
of Energy, USA; Hajnal, F., Department of Energy, USA; als); Sweep Effect
1995;ISSN 0017-90788p; Repdrom Health Physics, %8,
no. 4, Apr 1995 p 532-538; In English

ReportNo.(s): NASA-TM-111556; NAS 1.15:11556; Copy 53
right Waived (NASA); Avail: CASI; A02, Hardcopy; AO1, BEHAVIORAL SCIENCES
Microfiche

, ) . . Includes psychological factors, individual and group behavior;
The Green's function for the transport of ions of high crew training and evaluation; and psychiatric research.

chargeand energy is uilized with a ruclea fragmentatio data-

base to evaluate dose, dose equivalent, and RBE f01996002683596N28384 Wright State Univ., Dept. of
C3H10T1/2 cell survival and neo-plastic transformation as psychology. Payton, OH USA

functionof deph in woft tissue Such evaluatiors ae usefu to Perception/Action: An Holistic Approach 2 Final Report,
estimates of biological risk for high altitude aircraft, space 15Sep. 1992 - 14 Sep. 1995

operationsaccelerato operationsand iomedicdapplication. Flach, John M., \Wght State Univ., USA; Nov. 199555p; In

Author Eng“sh

Relative Biological Effectiveness (Rbe); Biological Effects; Contract(s)/Grant(sJF49620-92-J-051L; AF Proj. 2313

Dosage;lon Beams; Risk Report No.(s): AD-A302133; WSU-FR-662238; AFOSR-
TR-95-0777; No Copyright; Avail: CASI; A04, Hardcopy;

19960029587 96A60410 A01, Microfiche

Method for noninvasive estimation of left ventricular end Thisfinal report reviewshree years of research focused

diastolic pressue based on analysis of heart wall vibration ~ onthe coordination operception and action. Human peffor
Sato, M., Tohoku Univ, Japan; Kanai, H.; Chubachi, N.; mance has been evaluated within the framework of a closed-



loop system where perception and action are intimately handsBoth laws held under bimanual tasking with OPID held
coupled. Four problems have been studied: the control ofconstant. RTand MT lengthened with increasing N, ID, and
locomotion,dynamic occlusion, depfirerception, and mini OPID.RT and MT werepositively correlated for all bimanual
mally invasive surgery. Studies of the controlaafomotion tasksunderall conditions. Results also showed little reaction
haveshown that for control of altitude there was an interaction and movement synchrony between hands. Multiple linear
between the flow structure (splay or depression angle ) and theegression was used to examine RT, MT and total response
eventdynamic (hover oforward flight). Results showed that time (TRT) bimanual models.

in hover conditions, depression angle specifies altitude DTIC

changesnost reliably; but in forward flight conditionsplay Human Performance; Reaction Time; Visual Tasks; Task
angle specifies altitude changes most reliably. These result€omplexity

areexplained as a function of signal-to-noise ratios within the

opticalflow field. Initial work to evaluateontrol of collision 19960027457 96N28846 Naval Postgraduate School,
is also discussed. The dynamic occlusion task was used t@onterey,CA USA

evaluate effects of mode of observation (active versus passearching and Scanning: A Review of Lawrence W.
sive) on performance. This task was chosen because of thetark’s Vision Models

ability to control for information dferences. Results showed | jnd, Judith H., Naval Postgraduate School, USA; Dec.
thatthe observation mode had littléfedt. Previous research  199548p;in English

that has shown an advantage for active observers appears Report No.(s): AD-A302569; NPS-OR-95-014; No Copy-
be due to information differences, not to the observation right; Avail: CASI; A03, Hardcopy; A01, Microfiche
mode. Research on depth perception showed that difference  The primary goal of this study has been to assess the
that had previously been found for response mode (walkingapplicability of the theories to U.S. Army search and target
versus matching) could be attributed to the response frameycquisitionproblems, especialfjor modeling of visual search
(egocentrioersusexocentric). Subjects were generally accu  for various tagets in cluttered terrain. The Stark model refers
rate (little effects due to foreshortening) when using an to search as a process involving active eye movements that
egocentrizesponse frame. Finallgreliminary work to eval ~ cover a scene, with the goal of locating a specific kind of
uate performance in minimally invasive surgery is outlined. gpject, while scanning is systematic inspection of an object
This work included field observations of surgery as well as whenit has been located, to compare its features with those of
laboratorystudies. storedcognitivemodels and to complete the recognition and
DTIC identificationprocess. Simple algorithmic models have been
Space Pareption; Human Performance; Display Devices  proposed by Stark for both the search and the scanning pro-
cessesas discussed in this report. A comprehensive top level

19960027322 96N28756 Armstrong Lab., Crew Systems theorgtical mpdel of visual search has been develdapeat:
Directorate;Human Engineering DivisionWright-Patterson ~ Poratingthe simpler models, and a very elementary prototype

AFB, OH USA computer program prepared. The research and models have
Choicebimanual aiming with unequal indices of difficulty beenreviewed for this study and the useful and npwetis
WaltensenpergeGeoge M., Armstrong LabUSA; Apr. 01, ing components identified. Model discrepancies and omis-
1995256pjn English sions also are noted so efforts can be made to improve the

Report No.(s): AD-A302446; AL/CF-TR-1995-0068; No Mmodelif desired and to increase its usefulness for By
Copyright;Avail: CASI; A12, Hardcopy; A03, Microfiche modeling.

Human performance response times are typically pre-DTIC
dictedusing twomodels. Hicks Law used to predict reaction ~ Target Acquisition; Visual Perception; Cognition; Eye
time (RT), linearly relatesT to the information content of the ~Movements
stimulus.Fitts’ Law linearly relates movement time (M)
the difficulty (ID) of the particular task. Three studies were 19960027458 96N28847 Armstrong Lab., Wright-Patter-
conductedo characterize temporal bimanual aiming perfor sonAFB, OH USA
mance Pilot Study | verified Hicks and Fitts’ Laws for uni Female Performance Under High-G during Fatigue and
manualtasks onlyPilot Study llestablished the validity of the  after G-Layoff Annual Report 5 Dec. 1994 - 1 Aug. 1995
stimulus-responskeoard used aa testbed for bimanual tasks. Chelette, Tamara L., Armstrong Lab., USA; Sep. 01,
The Main Study tested discrete, unimanual and bimanual199513p;in English
visualaiming tasksThe number of tget alternatives (N) var Contract(s)/Grant(s): MIPR-95MM5549
ied to test Hick’s Law. Task difficulty varied by changing Report No.(s): AD-A302660; No Copyright; Avail: CASI,;
movement amplitude and target width to test Fitts’ Law. All A03, Hardcopy; A01, Microfiche
taskperformance was f&fcted by changintask dificulty of This document is amannual progress report covering the
the opposite hand (OPID) for both the easy arfitdIf task period5 Dec 94 to 1 Aug. 95. The researcfodfincludes the



study of human performance under sustained acceleratiorFeehrer, Carl E., Bolt, Beranek, and Newman, Inc., USA,

afterfatigue (one nighs sleep loss) and G-layaff up to four

weeks. Fifteen male and fifteen women are participating.

Deutsch Stephen E., Bolt, Beranek, and Newman, Inc., USA;
Jun.01, 199581p; In English

Measures of performance include closed-loop flight of the Contract(s)/Grant(s): F33615-91-D-0009; AF Proj. 1710

DynamicEnvironment Simulator up to 9 Gz, altitude aware
nessauditory speech choice reaction titesting, and moni

toring an instrument panel. Other relevant measures being

Report No.(s): AD-A302260; AL/HR-TP-1995-0018; No
Copyright;Avail: CASI; A05, Hardcopy; A01, Microfiche
The Operator Model Architecture (OMAR) project

performed include C adaptation response, anthropmetryundertookthe definition, implementation, test, and validation

strengthand cardiac function.
DTIC
Human Performance; Feedback CaitiFatigue (Biology)

19960027459 96N28848 Air Force Medical Centetack-
land AFB, TX USA
Predicting Military-Induced Str ess Responses iervice
women (Air For ce) Annual Report 15 Nov 1994 - 1 Aug.
1995
Fiedler, Edna, Air Force Medical Center, USA; Sep. 19,
19957p;In English
Contract(s)/Grant(s): MIPR-95MM541
Report No.(s): AD-A302668; No Copyright; Avail: CASI;
A02, Hardcopy; A01, Microfiche

This study is to provide a description of medical, ptior
servicebiographical data, and neuropsychologitzhracter
istics of women who enlist in the USA Air Force allowing

comparison of women and men of different ethnic back-

of an integrated suite of software tools to support the construc
tion of Human Performance Process (HPP) models and the
instantiation of the psychological framework previously
developed by Bolt, Beranek, and Newman, Inc. (BBN). The
project was undertaken in three phases. The objective of
Phase 1 was to prepare a Software Functional Specification
for the toolbox architecture. The Specification drew on analy
sesof requirements both to build and to support the testing of
computational cognitive models, and on the anticipated
requirement to operate within the OASYS simulation envi-
ronment.During Phase 2, the software design and tools speci
fied in Phase 1 were developed using a rapid prototying
approach. Tests demonstrating the flinctionality of OMAR
were conducted near the end of the phase, and an OMAR
User’s/Programmer’s manual was written. In Phase 3,
elements of the BBN psychological framework previously
developedwvere instantiated with the aid of the OMAR tools
developed in Phase 2, and an Air Traffic Control scenario

grounds who do or do not (a) excessively use medicalidentifiedduring the earlier &rt was used to test the result
resources, (b) successfully graduate. Subjects were aboung model.

1500female and 800 male recruits entering USAF BiSiic-
tary Training (BMT) at Lackland AFB. Data collection
includedprior-to-service biographical data, scores\dicro-

DTIC
Software Engineering; Software Development Tools; Data
Bases; Computer Systems Design; Computer Systems Pro-

Cog, medical record data, and graduation/discharge datagrams; Computer Programs; Functional Design Specifica-
Results are being analyzed using cross tabulations, MAN-tions; Performance Rediction

OVAS, and regression analysis. Discussion Waitlus on gen

der and or ethnic comparisons, implications for recruit 19960027033 96N28532 Hamilton Standard, Windsor

screeningand potential intervention strategies.
DTIC
Personnel Selection; Data Acquisition; éiaft Pilots

54
MAN/SYSTEM TECHNOLOGY
AND LIFE SUPPORT

Includes human engineering; biotechnology; and space suits
and protective clothing. For related information see also 16
Space Transportation.

19960026832 96N28381 Bolt,
Inc., Cambridge, MA USA
Research, development, training, and evaluation
(RDT&E) support: Operability model architecture Final
Report,Mar. 1993 - Dec. 1994

Deutsch Stephen E., Bolt, Beranek, and Newman, Inc., USA;
Cramer,\NichaellL., Bolt, Beranek, and Newman, Inc., USA,

Beranek, and Newman,

Locks,CT USA
Advanced waste management technology evaluation
Final Report
Couch, H., Hamilton Standard, USA; Birbara, P., Hamilton
StandardlJSA; Jun. 27, 1996136p; In English
Contract(s)/Grant(s): NASw-5005
Report No.(s): NASA-CR-201083; NAS 1.26:201083;
BD-96-04;No Copyright; Aail: CASI; A07, Hardcopy; A02,
Microfiche

The purpose of this program is to evaluate the feasibility
of steam reforming spacecraft wastes into simple recyclable
inorganicsalts, carbon dioxide and watbtodel waste com
pounds included cellulose, urea, methionine, Igapon TC-42,
andhigh density polyethylenes. These are compounds found
in urine, feces, hygiene wat@tc. The gasification and steam
reformingprocess used the addition of heat and low quantities
of oxygen to oxidize and reduce the model compounds.The
studied reactions were aimed at recovery of inorganic resi-
dues that can be recycled into a closed biologic system.



Resultsindicate that even at very low concentrations ofoxy Brown, Clifford E., Wittenberg Univ., USA; McNeese,
gen (less than 3%) the formation of a carbonaceous residudichaelD., Crew System Bonomics Informationalysis
wassuppressedihe use of a nickel/cobalt reforming catalyst CenterUSA; Whitaker Randall D., Logicon &chnical Ser

at reaction temperature of 1600 degrees yielded an efficienwices, Inc., USA; Selvaraj, Jonathan, A., Logicon Technical
destruction of the organic effluents, including methane and Services)nc., USA; Apr 199539p; In English
ammoniaAdditionally, the reformingprocess with nickel/co Contract(s)/Grant(s): F41624-94-D-6000; AF Proj. 7184
balt catalyst diminished the noxious odors associated withReport No.(s): AD-A302387; AL/CF-TR-1995-0073; No

butyric acid, methionine and plastics. Copyright;Avail: CASI; A03, Hardcopy; AO1, Microfiche

Author This report describes our creation, application, and val-
Waste Treatment; Waste Disposal; Urine; Feces; Catalysts;idation testing of an experimental paradigm -- TRACE
Gasification (Tradeoffs, Research, and Analysis in Collaborative Ergo-

nomics).Our primary goal in developing TRACE was to craft
19960027224 96N28665 Argonne National Lab., Reactor @ framework within which to experimentally probe issues

EngineeringDiv., IL USA relevantto negotiation and decision making in multidiscipli
Multiresolution reproducing kernel particle methods in nary design teams. The paradigm was adapted from ne goti-
acousticproblems ationresearch in the area iotegrative (win-win) bagaining

Liu, W. K., Northwestern Univ., USA; Chang, C. T., North- andwas set in the context of an automobile navigation system
western Univ., USA; Chen, Y., Northwestern Univ., USA; development project. We hypothesized that if the paradigm
Uras, R. A., Argonne National Lab., USA; 199515p; In reasonably captures the context of real-world multidiscipli-
English; ASME Design Division Power Transmission and hary design practice, individuals with actual design experi-
GearingConference, 17-20 Sep. 1995, Boston, MA, USA  ence would perform better than individuals with little or no
Contract(s)/Grant(s): V81109-eng-38 designexperience.
Report No.(s): ANL/RE/CP-87644; CONF-950929-1; DTIC o o N
DE96-004818No Copyright; Avail: CASI; A03, Hardcopy; Hum_anFactors Engineering; Systems Engineering; Decision
AO01, Microfiche Making

In the analysis of complex phenomena of acoustic sys-

tems, the computational modeling requires special attention] 9960027239 96N28680 Defence and Civil Inst. of Envi-
for a realistic representation of the physics. As a powerful ropnmentaMedicine Aerospace Physiology GroyRowns
tool, the finite element method has been widely used in theyjew, Ontario Canada
study of complex systems. In order to capture the importantCardiovascular Responsesvith TLSS, ATAGS, and Eagle
physical phenomena, p-finite elements and/or hp-finite ele-| jfe Support Systems During Rapid Decompression
mentsare employed. The reproducing kernel particle methods Final Report Jan. 1993 - Sep. 1994
(RKPM) are emerging as an effective alternative due to thepraserw. D., Defence and Civil Inst. of Environmental Medi
eliminationof amesh, and the ability to analyze a specifie fre  cine, Canada: Ackles, K. N., Defence and Civil Inst. of Envi
quencyrange. Additionallya wavelet particle methdshsed  ronmentalMedicine, Canada; Mat99551p; In English
on the multiresolution analysis encountered in signal precess Report No.(s): AD-A302894; NAWCADWAR-95034-4.6;
ing has been developed. The interpolation functions consist ofNo Copyright; Avail: CASI; A04, Hardcopy; A01, Micro-
splinefunctions with built-in windowA variation in the size  fiche
of the window implies a geometrical refinement, and allows  This study compared the cardiovascular responses and
thefiltering of the desired frequency range. Preliminary anal - degreeof oxygensaturation of subjects exposed to 60,000 and
ysis of the wave equation shows the effectiveness of this72 000ft. rapid decompressions while wearing the U.S. Navy
approach. The frequency/wave number relationship of thegnhanced Anti-G Lower Ensemble (EAGLE) and the U.S.
continuumcase can he closely simulated by using the repro Ajr Force Advanceddctical Anti-G System (FAGS) posi
ducingkernel particle methods. A similar methodology is also tjve pressure breathing (PPB) ensembles. The subjects-under
developedor the Tmoshenko beam. went the Tactical Life Support System (TLSS) integrated
DOE G-suit and PPB jerkin. Six subjects were rapidly decom-
Acoustic  Simulation; Acoustic Measurement; Acoustics; pressed from 22,500 to 60,000 ft. once with each of the
WaveletAnalysis; Vilve Equations; Finite Element Method  ATAGS, EAGLE, and TLSS garments and fr@8,000 ft. to
72,000ft. once with the AAGS andEAGLE garments. There
19960027227 96N28668 LogicorTechnical Services, Inc.  weresmall but significant di€rences due to garment type

Dayton,OH USA heartrate, stroke volume, cardiac indexd blood pressure,
The development of TRACE: An integrative bargaining but all ensembles provided adequate protection against the
paradigm for investigating multidisciplinary design adversecardiovascular &cts of PPB. Oxygen saturation was
tradeoffs Interim Report adequately maintained at 60,000 ft., with the TLSS garment



providing the highest level axygenation. At 72,000 ft. the 19960027254 96N28692 Army Research Lab., Aberdeen
oxygensaturations of subjects wearing thBA&S fell so rap ProvingGround, MD USA

idly that they were unable to complete a two minute exposureThe effect of vehicle noise and vibration (caused by
to 72,000 ft. Oxygen saturations were maintained at an adeimoving operations) on cognitive performance in the com
quatelevel in five of the six subjects with the EAGLE system. mand and control vehicle Final Report

DTIC TausonRichard A., Army Research Lab., USA; DossW,
Cardiovascular System; Physiological Responses; Life Sup-Army Research Lab., USA; Rice, Debra J., Army Research

port Systems; Rissue Breathing; Pessue Reduction; Phys ~ Lab., USA; Tyrol, Douglas E., Army Research Lab., USA;
iological Tests Davidson,Donald, ArmyResearch Lab., USA; Oct. 199556p;

In English
Contract(s)/Grant(s): DA Proj. 1L162716AH70
ReportNo.(s): AD-A302381; ARL-MR-279; No Copyright;

19960027248 96N28688 Armstrong Lab., Brooks AFB, Avail: CASI; A04, Hardcopy; AO1, Microfiche
TX USA To maintain the pace of modebattle and to support the

Proceedingsof a workshop on the life support and physie fielding of digital command and control systems, the US
logical issues of flight at 60,000 Feet and above: raising the Army needed talevelop a new command and control vehicle
operational ceiling Final Report (C2V). As part of an evaluation of human performance on

Pilmanis, A. A., Editor, Armstrong Lab., USA; Sears, W. J automateccommand and control tasks in the CB\is study

Editor, Armstrong Lab., USA; Dec. 1995393p; In English attemptedo quantify the déct of vehicle movement on ceom
13- 1:'-'>Jun 1995 Brooi(S TX, USA ' ' puter operators. Fourteen subjects, who had computer and

Contract(s)/Grant(s): 7930: AF Proj.7930 tracked vehicle experience, completed a subset of the

Report No.(s): AD-A302855; AL/CF-SR-1995-0021: No Expanded Complex Cognitive Assessment Battery (CCAB)

. ) . p ) runningon U.S. Armytactical command and control system
Copyright;Avail: Issuing Activity (Defensedchnical Infor :
; o ATCCS hard the CZ\he test
mationCenter (DTIC)), Microfiche ( ) common hardware in the © 1es's were per

) ! . . formedin stationaryvehicleidle, road march (secondary road

The altitude ceiling for ;elected high performa_nce air- o+ o0 mph), and cross-country (sandy river bed at 10 mph)
craft, e.g., the F-22 and Eurofighter 2000 has been réised ., jitions. Subjects were exposed to each condition for 30
50,000 to 60,000 feet. The impact of this change is compleXyintesin the morning and again in the afternoon. After each
and could impose decisive limitations with regard to crew ¢ongjtion, subjects completed questionnaires about human-
safety issues. Detailed exposure limits, specifications andmachine interface and subjective discomfort. Subjects also
standards are required for the development of life SUpportcompIetech stress assessment questionnaire didgsning
equipment, operational procedures, plans and training pro-of the test, after each cross-country trial, and at the end of the
grams for exposure to these high altitude conditions. DeVe"day.AIthough some subjects experienced discomfortaared
oping these limits, specifications and standards requires avas completely incapacitated by motion sickness, vehicle
comprehensive research database for effective solutionsmovemendid not degradeognitive performance of most of
Over forty key individuals were brought together for a three thetest measures. In all cases, subjects were able to operate the
day workshop at the Armstrong Laboratory, Brooks AFB, computerin all vehicle movement conditions. The question
Texason 13 to 15 June 199 discuss, coordinate and pro  naires and stress measurements showed a small effect from
vide initial input for tracking life Support interrelationships vehicle movement. An analysis of variance of the CCAB
which might have the potential to evolve into an operational scores showed a significant degradation in performance for
limits database. The objectives of the workshop were toone subtest when idle and road march conditions were
encouragelirect discussion across disciplifes (1) outlin compared. The overall conclusion was that, at the speeds
ing the rationale for operating at higher altitudes as well astestedthe subjectsvere able to compensate for any stressors
current life support equipment capabilities under develop- causedy vehicle movement.
ment;(2) reviewing and integrating the physiological and life DTIC
support requirements for increasing the operational altitude;Digital Command Systems; Man Machine Systems; Human
(3) establishing limitations, additional research and equip- Performance; Tracked Vehicles; Operators (Personnel);
ment requirements and trade studies; and (4) providing aCommandand Contol
timely publication covering relevant issues to prevent crew
safetyfrom becoming a limiting factor in future high altitude 19960027257 96N28695 Massachusetts Inst. of Tech.,

operations. CambridgeMA USA

DTIC Human factors in tele-inspectim and tele-surgery Annual

Life SupportSystems; Supersonic éiaft; Fighter Aircraft; Report,9 Sep. 1994 - 8 Oct. 1995

Flight Crews; Aicraft Safety; High Altitude; Confences Sheridan, Thomas B., Principal Investigator, Massachusetts
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Inst. of Tech., USA; Thompson, James, Massachusetts Inst. ofcoptercrews uised NVGs. A totd of 202 targe detection oppor-
Tech., USA; Jianjuen, Hu, Massachusetts InsteghT, USA, tunitieswere generatd for lase illuminated targes (@ll types)
OttensmeyeiMark, Massachusetts Inst. ofdh., USA; Ren, and620 targe detection gpportunities for nonlaser-illuminated
Jie,Massachusetts Inst. oédh., USA; Oct. 09, 199553p; In  targets. Thestwo data £fs were analyzeal to determine if the

English;Original contains color plates usedf an ective llumination device with NVGs eerted agatis-
Contract(s)/Grant(s): DA MD17-94-C-4125 tically significantinfluenceon targe detection probability. Lat-
Report No.(s): AD-A302239; No Copyright; Avail: CASI; eral range curves and preliminary sweep width estimates are
A04, Hardcopy; A01, Microfiche presented, for evaluation purposes only, when the data were

In telesurgery a physician operates on a remote patiensufficient to support the analysis Human factors data are also
through a two-way communication and telerobot link. This presentednd dscussedThe lase illuminata is ety effective
first-yearprogress report describes development of a tejesur in enhancirny detection capability of the NVGs for smal search
ical simulator with force reflection and time delaymulating andrescie fargets.The lase provides the geatesadvantag in
what occurs with satellite communication. Also developed low ambiert light conditionsand againg targes autfitted with
wasa remotely controlleéndoscopic tool. Using the simula  retroreflectivetape.
tor, preliminary experiments have been conducted with DTIC
humansubjectdo evaluate alternative means to stabilize-con Night Vision; Brget Acquisition; Laserdrgets
trol movements under time dejagcluding a new technique
combining'sliding’ control with 'fuzzy’ control logic. Other
experiments were conducted on 'cooperative’ manipulation
where remote telemanipulation is combined with manipula-
tion by a human assistant working local to the patient.
Includedwith the latterare developments of computer graphi
cal aids for communication between surgeon and assistant
Planneduture experiments are described for both delay-com
pensatiorand cooperative manipulation.

DTIC

SatelliteCommunication; @leoperatorsSugery; Time Lag;
Communication Networks; Fuzzy Systems; Computerize
Simulation;Human Factors Engineering

19960027884 96N29026 NASA Johnson Space Center,
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Comparison of Extravehicular Mobility Unit (EMU)
suited and unsuited isolated joint stength measuements
Maida,James C., NASA Johnson Space Cetd&A; Demel,
Kenneth J., NASA Johnson Space Center, USA; Morgan,
David A., Lockheed Martin Engineering and Sciences Co.,
USA; Wilmington, Robert PLockheed Martin Engineering
andSciences Co., USA; Pandya, Abhilash K., Lockheed Mar
c%in Engineering and Sciences Co., USA; Jun. 199662p; In
nglish
Contract(s)/Grant(sNAS9-18800
Report No.(s): NASA-TP-3613; NAS 1.60:3613; S-809; No
19960027460 96N28849 Coast Guard Research and Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

DevelopmenCenter Groton, CT USA In this gudy the grengh of subjecs alited in extravehicu-
Evaluation of Night Vision Goggles (NVG)/Laser lllumi lar mobility units (EMU's) - or Space Shuttle suits - was
nator for Maritime Search and RescueFinal Report, 17 compared to the strength of unsuited subjects. The authors
Oct.- 4 Nov 1994 devised a systematic and complete data set that characterizes

McClay, T. E., Coast Guard Researahd Development Cen  isolated joint torques for all major joints of EMU-suited sub-
ter, USA; Robe, R. Q., Coast Guard Research and Developjects.Sx joint motions were includel in the cata %t The joint
mentCenter USA; Raunig, D. L., Analysis ande€hnology, conditionsof six subject werecomparé to increas aur under-
Inc., USA; Marsee, R. L., Analysis and Technology, Inc., standing of the strength capabilities of suited subjects. Data
USA; May 199589p; In English weregatherel on suited and unsuitedsubjects Suited subjects
Contract(s)/Grant(s): DTCG39-89-C-E10G56 woreClass 3or Class 1 siits, with and without therma micro-
Report No.(s): AD-A302688; USCG-D-36-95; CGR- meteoroid garments (TMG’s). Suitedd unsuitd conditions
RDC-11/95; No Copyright; Avail: CASI; A05, Hardcopy; for each joint motion were compared. From this the authors
AO01, Microfiche found, for example, that shoulder abduction suitedlitions
During the period 17 October to 04 November 1994, an differ from each aher and from the wnsuitel condition A sec-
experimenwas onductel by the U.S. Coag Guard Research ond-order polynomial regression model was also provided.
ard Developmen(R&D) Center b evaluat te dfectiveness This model, which allows the prediction of suited strength
of a laser illuminator when conducting nighttime searcheswhen given unsuited strength information, relates the torques
using night vision goggles (NVGs) onboard HH-60J helicop- of unsuited conditions to the torques of all suited conditions.
ters. Two helicopters were used to search for 18- and 21-fooData obtained will enable computer modeling of EMU
smallboats 6- and 10-persoriife rafts and Smulated persons- strengthgonversio from unsuitel to suited datg and isolated
in-the-water(PIWs) One d the HH-6QJ helicoptes wes fitted joint strengh comparisos ketwea uited and unsuited condi-
with laser illuminator; the other helicopter was used as thetions & any measurd angle From the® data mission panners
experimentatontrd and dd not have a lluminator Both heli- and human facterenginees may gain a betteunderstanding
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of crew posture, and mobility and strength capabilities. ThisHale, Joseph P., 1, NASA Marshall Space Flight Center,
study also may help suit designers optinsisestrength and USA; (1994)4p; In English; AIAA Space Programs and

provide a bundatim for EMU srengh modelirg systems. Technologies Conference, 26-28 Sep. 1995, Huntsville, AL,
Author USA

ExtravehicularMobility Units; Human Factor&ngineering; Report No.(s): NASA-TM-111445; NAS 1.15:111445; No
Mobility; Stength Copyright;Avail: CASI; A01, Hardcopy; A01, Microfiche

HumanFactors Engineeringupport was provided for the
19960027896 96N29038 Life Systems, Inc., Cleveland, 30%design review of the late Space Station FreeBaryload

OH USA Control Area (PCA). The PCA was to be the payload opera
Electrolysis Performance Improvement Concept Study  tionscontrol room, analogous to the Spacelab Payload ©pera
(EPICS) flight experiment phase C/D Final Report tions Control Center (POCC). This effort began with a
Schubert, F. H., Life Systems, Inc., USA; Lee, M. G., Life Systematicollection and refinement of the relevaeuire
Systems|nc., USA; Nov 28, 199588p; In English mentsdriving the spatial layout dhe consoles and PCA. This
Contract(s)/Grant(s): NAS9-18568 informationwas used as input for specialized human factors

Report No.(s): NASA-CR-199855; NAS 1.26:199855; analyticaltools and techniques in the design and design analy

TR-1415-36; No Copyright; Avail: CASI; A05, Hardcopy; sisactivities. Desigrconcepts and configuration options were

A01, Microfiche developed and reviewed using sketches, 2-D Computer-
The overall purpose of the Electrolysis Performance Aided Design (CAD) drawings, and immersivértdal Read

Improvement Concept Study flight experiment is to demon- ity (VR) mockups.

strate and validate in a microgravity environment the StaticAuthor

Feed Electrolyzer concept as well as investigate the effect oHuman Factors Engineering; Integrated Mission Control

microgravityon wate eectrolyss performanceThe cope Center; Space Station Freedom; Virtual Reality; Payload

the experiment includes variations in microstructural charac-Control; Consoles

teristicsof electrode and currert densities in a satic feed dec-

trolysiscell configuration The resuls d the flight experiment 19960028552 96N29279 Sandia National Labs., Albu-
will be wsel to improve dficiency of the datic feed dectrolysis querqueNM USA

process and other electrochemical regenerative life supporEollaborating with human factors when designing an
processes by reducing power and expanding the operation&|ectronic textbook

range. Specific technologies that will benefit include water Ratner, J. A., Sandia National Labs., USA; Zadocks, R. 1.,
electrolysisfor propulsion energy storage life sipport extra- SandiaNational Labs., USA; Attaways.W., Sandia National
vehicularectivity, in-spae manufacturingnd in-spae ience | abs., USA; 199611p; In English; Leading Edge Training
in addition to other electrochemical regenerative life supportTechnologiesConference, 19-20 Mat996, \ictoria, Canada
technologiesuch & dectrochemicbcarba doxide and oxy- Contract(s)/Grant(sPE-AC04-94AL-85000

gen separation, electrochemical oxygen compression an@ReportNo.(s): SAND-96-0952C; CONF-9603147-1; DE96-
water vapor electrolysis. The Electrolysis Performance 009173; No Copyright; Avail: CASI; A03, Hardcopy; A01,
ImprovemenConcep Study flight experimen desigh incorpo- Microfiche

ratestwo primary hardwae assembliesthe Mechanical/Elec- Thedevelopment of on-line engineering textbooks pres
trochemical Assembly and the Control/Monitor Instru- entsnew challenges to authors tdeetively integrate text and
mentation. The Mechanical/Electrochemical Assembly con-tools in an electronic environment. By incorporating human
tains three separate integrated electrolysis cells along withactors principles of interface design and cognitive psychol-
supportingoressureend temperatue cntrd componentsThe ogy early in the design process, a team at Sandia National Lab
Control/Monitorinstrumentatio controk the qoeration o the  oratories was able to make the end product more usable and
experiment via the Mechanical/Electrochemical Assembly shorten the prototyping and editing phases. A critical issue

componentsnd provides for monitoring and contrd of critical wassimultaneous development of paper and on-line versions
parametersnd sorage o experimentadata. of the textbook. In addition, interface consistency presented
Derived from text difficulties with distinct goalsand limitations for each media.
Electrolysis; Microgravity; Gravitational Effects; Space- Many of these problems were resolved swiftly with human
borneExperiments factors input using templates, style guides and iterative

usability testing of both paper and on-line versions. Writing
19960028161 96N29219 NASA Marshall Space Flight stylecontinuity was also problematic with numeraughors

Center,Huntsville, AL USA contributingto the text.

Human factors issues and appraches in the spatial layout DOE

of a space station contl room, including the use o¥irtual Human Factors Engineering; Cognitive Psychology;
reality as a design analysis tool Textbooks
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