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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 Biological Evolution; Molecular Biology; Genetics;
LIFE SCIENCES (GENERAL) Biochemistry

19960023320 96N26099 Internationalentre forTheoret
ical Physics Trieste, Italy

Simulation of ultrasound interaction with tissue

Edee M. K. A., International Centre for Theoretical Physics,
Italy; Ogulu, A., University of Science and Technology,
Nigeria; Aug. 1995, pp. 14; In English

Report No.(s): 1C-95/257; DE96-607013; No Copyright
Avail: CASI; A03, Hardcopy; A01, Microfiche; US Sales Contract(s)/Grant(s): NAG2-774

Only; US Sales Only Report No.(s): NASA-CR-201013; NAS 1.26:201013; No

ey oo e oo oSS Nt COPUTGNT AV CASI: AC2 Harceopy: ADL Mictoiche
b y 9 P In February 1994 a total of Xtampsters flew on two sep

nianviscous fluid. The two-dimensional flow velocities (u,v) arate KC-135 flights. On one flight, 25 animals experienced

inducedin the water phantom, mimic displacement in living 31 parabolas, thus going through 31 cycles of hypergravity
tissuedor a phantom of unit \'/vidt.h. Thg displacements depend (up to about '1 8 G). On the other flight, the animals were
gpetgi?:tl;gwrzsno;czgescﬁTr?levgihg;gllsreizil\t/tsg and the matiel exposed to 43 parabolas. fifty addition_al animals served as
DOE ' groundbqsed contro_ls and were tre_ated in the same fashlt_)n as
Viscous Flow; Two Dimensional Flow; Ultrasonic Tests; theexpe_nmental animals. The proflle_s of pIasma_GH_, corisol
Incompressibl’e Fluids; Newtonian Fll.;idS‘ Navier—Stoke’s and corlcosterong from re.prese”t‘?“"e .pargbohc flight and
Equation:Analog Simuiation ' groundcontrol animals during pre-flight, in-flight, and post-
’ flight conditions are depicted.
Derived from text
19960023412 96N26175 Internationalentre forTheoret C-135 Aircraft; Circadian Rhythms; Parabolic Flight;
ical Physics Trieste, Italy HamstersBlood Plasma; Gravitational Effects
Cyril Ponnamperuma Memorial. Trieste conference on
chemical evolution., Part 4, Physics of the origin and
evolution of life 19960023800 96N26447 Los Alamos National Lab., NM
Aug. 1995, pp. 24; In English; International Conference and USA
Workshopon Modeling and Mitigating the Consequences of The first synthesis of (9,Amino-(15)N2)adenine and
Accidental Releases of Hazardous Materials, 26 - 29 Sep(beta)- 2’-Deoxy-(9,Amino-(15)N2)adenosine
1995,New Orleans, LA, USA Orji, C. C., Los Alamos National LalJSA; Silks, L. A. III,
Report No.(s): 1C-95/238; CONF-950927-; DE96-605365; Los Alamos National Lab., USA; 1995, pp. 11; In English;
No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-  40th Annual Meeting of the Biophysical Society? - 21 Feb.
fiche; US Sales Only; US Sales Only 1996,Baltimore, MD, USA
The document includes 19 summaries of papers pre-Contract(s)/Grant(s): W405-ENG-36
sented at the Trieste Conference on Chemical Evolution, 4Report  No.(s): LA-UR-95-3921; CONF-960243-1;
Physics of the Origin and Evolution of Life (Cyril Ponnam- DE96-004111No Copyright; Aail: CASI; A03, Hardcopy;
perumaMemorial), Miramare, fieste, 4-8 September 1995. AO01, Microfiche
The abstracts have been indexed individually (beta)-2'-Deoxy-(9, Amino-(15)N2) Adenosine has
DOE been constructed in 4 steps from commercially available

19960023416 96N26179 NASA Ames Research Center,
Moffett Field, CA USA

Use of KC-135 parabolic flights to determine if brief
changesn the gravity field can influence the phasend/or
period of the circadian clock Final Report

. Turek, Fred W., Principal Investigator, NASA Ames
' ResearclCentey USA; Jan 1994, pp. 10; In English



5-amino-4,6-dichloropyrimidinand (15)NH3. The reactions theotoliths & the semicircular canals as the englorof bal
have been scaled provide grams quantities of labeledanceand their perception limitations play an important role in
nucleoside. aflight environmenemploying mainly high performance air
DOE craft. This paper addresses the need to identify & provide the
AdenosinesSynthesis (Chemistry); Adenines; Ammonia physiological basis for the vestibular limitations of motion
perception which accounts for several disorientation illu-
sions. Under this view, certain areas of flight configuration
52 envelopeknown as precipitators of illusions are outlireaat
AEROSPACE MEDICINE the consequent most common vestibular illusions are attrib-
uted to their physiological basis. Vestibular behavior conti-
nuoum is also outlined both in a non-IG environment and in
Motion Sickness. The danger upon flight safety imposed by
19960023131 96N25930 Institute of Aviation Medicine, thevestibular function limitationsan be alleviated by proper
FuerstenfeldbruckGermany training,selection & noumerous technology aids integrated in
Reaction Time and the EEG Under Hyperventilation moderncockpits.

Freund Wolfgang, Institute of Aiation Medicine, Germany; ~ Author o o _
Situation Awareness: Limitations and Enhancement in the Vestibules; Semicircular Canals; Precipitators; Physiology;

Aviation Environment; Jan. 1996, pp. 24-24-8; In English; ~ Motion Perception; Flight Safety; Aespace Medicine

Also announced as 1996039349; Copyright Waived; Avail:

CASI; A02, Hardcopy; A03, Microfiche 19960023399 96N26162 San Jose State Univ., Dept. of
EEG recordings at rest and during controlled hyperven- Psychology.CA USA

tilation (HV) with simultaneous recording of reaction time Neural Connectivity and Immunocytochemical Studies of

measurementsken from 59 pilots and candidates in the-Ger Anatomical Sites Related to Nauseogenic and Emetic

man Air Force Institute of Aviation Medicine (GEAF IAM)  Reflexes Final Report

areused to investigate: the correlation of visible EEG changesFox, Robert A., Principal Investigator, San Jose State Univ.,

duringHV and changes of cognitive functiomsid the feasi ~ USA; Jan. 1992, pp. 7; In English

bility of two different methods of measuring the CO2 Contract(s)/Grant(s): NCC2-449

(infrared absorption gas analyzer vs. solid body ceramicReport No.(s): NASA-CR-201008; NAS 1.26:201008; No

transdermatlectrode) during this experiment. Under HV the Copyright;Avail: CASI; A02, Hardcopy; A01, Microfiche

CO2decreaseom a median of 37 at rest to 22mm Hg during The studies conducted in this research project examined

HV. The amplitude of the EE&ctivity increases as the main several aspects of neuroanatomical structures and neu-

frequency decreases. No paroxysmal activity is recorded.rochemical processes related to motion sickness in animal

Reactiontime increases markedly under HV (from 184ms to models.A principle objective of these studies was to investi

226ms). Surprisingly, no correlation shows between EEG gateneurochemical changestime central nervous system that

changes and reaction time. Both methods of CO2 measureare related to motion sickness with the objective of defining

ment prove their feasibility, while the gas analyzer is faster neuralmechanisms important to this malaéipr purposesf

and easier to operate. The implications of these findings areexpositionthe studies and research finding have been elassi

Includes physiological factors, biological effects of radiation;
and effects of weightlessness on man and animals.

discussed. fied into five categories. These are: immunoreactivity in the
Author brainstem, vasopressin effects, lesion studies of area post-
Electroencephalography; Hyperventilation; Aerospace rema, role of the vagus nerve, and central nervous system
Medicine structurerelated to adaptation to microgravity

Derived from text
19960023132 96N25931 Air Force Hospital (251th), Adaptation;Animals; Central NervouSystem; Motion Siek

Athens, Greece ness;Brain Stem; Immunology; Gravitational Effects
Physiological Vestibular Limitations of Motion Percep-

tion in Aviation Environment 19960023548 96N26242 Marquett&niv., Milwaukee,WI
Diamantopoulos, I. I., Air Force Hospital (251th), Greece; USA

Situation Awareness: Limitations and Enhancement in the Alterations in Skeletal Muscle Wth Disuse Atrophy: The
Aviation Environment; Jan. 1996, pp. 25-1 - 25-19; In Effects of Countermeasues Final Report
English;Also announced as 1996039349; Copyriglatiw§d; Fitts, Robert H., Marquette Univ., USA; Jan. 1996, pp. 7; In
Avail: CASI; A03, Hardcopy; A03, Microfiche English

Perception of angular & linear acceleration provides Contract(s)/Grant(sNAG2-212
together with vision the fundamental cues for situational Report No.(s): NASA-CR-201014; NAS 1.26:201014; No
awareness aviation environment. Therefore, the function of Copyright;Avail: CASI; A02, Hardcopy; A01, Microfiche



The specific aims of this project concerned three general aerospace and prosthetic applications are discussed in this

areas{(1) studies on the contractile function of single skinned

report.

fibersdesigned to determine the time course and cellular basisDTIC

of the Hindlimb SuspensiofidS)induced increase in fiberoV
(maximalshortening velocity), and the decrease in geak
sion(Po); (2) studies designed to understand tfezebdf HS
onsingle fiber substrate utilizatiaturing contractile activity

Vestibules; Electric Stimuli; Technology Transfer; Electro-
physiology;Sensory Stimulation

19960024015 96N26609 Battellé?acific Northwest Labs.

and how if at all such changes contribute to the increasecdRichland, WA USA

musclefatigue associated with HS; and (3) studigaluating

Real-Time 3D Ultrasound for Physiological Monitorin-

the effectiveness of standing and ladder climbing as counter g Annual Report

measures to the deleterious effects of HS. We haveDoctor, Steven R., Battelle Pacific Northwest Labs., USA;
constructedll of the necessary equipment, and are currently Oct. 1995, pp. 35; In English

conducting preliminary studies on T-tubular charge move-

ment. A list of publications from this contract is included at

Contract(s)/Grant(s): DAMD17-94-C-4127
Report No.(s): AD-A302224; No Copyright; Avail: CASI;

theend of this report. The three objectives are (1) Functional AO3, Hardcopy; A01, Microfiche

Studieson the Single Skinnelliber; (2) Fiber Substrate Uti
lization and Muscle Fatugue with Contracting Activity and
(3) Exercise Countermeasures.
Derived from text

Musculoskeletal System; Muscular
Strength;Atrophy; Fibers; Substrates

Fatigue; Muscular

19960024014 96N26608|llinois Univ., Urbana, IL USA
Functional Transcutaneous Electrical Stimulation of the
Vestibular System Final Report, Dec. 1991 - Dec. 1994
Riccio, Gary E., lllinois Univ, USA; McMillan, Grant R.|lli -
nois Univ., USA; Cress, Jeffrey D., Logicon Technical Ser-
vices, Inc., USA; Schnurer, John H., Logicon Technical
Services)nc., USA; Aug. 1995, pp. 18; In English
Contract(s)/Grant(s): F41624-94-C-6000; ILIR

Report No.(s): AD-A302220; AL/CF-SR-1995-0014; No
Copyright;Avail: CASI; A03, Hardcopy; A01, Microfiche

Theresearch described in this report is being conducted

to support the development of a new technolddys technol

This reportdocuments the first year of a 3-year project to
developa field prototype Advancelinaging System (AIMS).
This prototype will consist of a lightweight, portable ultra-
sonic imaging system containing a two-dimensional trans-
ducer array, computer hardware and software for real-time
3-D holographidmage reconstruction and visualization, and
a stereovision headset for 3-D image display. During the
reporting period, technology was developed to acquire and
reconstruct 3-D images in the laboratory, using ultrasonic
holography with a point transducer and 2-axis mechanical
scanningand to render these imagesing volume visualiza
tion. In addition, a 3-D imaging testbed system based on
'sequentiaB-scan’ technology was developadd placed at
Army Medical Center to gain extensive physicexperience
with in-vivo 3-D ultrasound.

DTIC

Acoustical Holography; Physiological Factors; Imaging
Techniques; Earphones; Image Reconstruction; Computer
Programs

19960024075 96N26662 Advisory Committee on Human

ogy builds on prior research and existing technology in which RadiationExperimentsWashington, DC USA
humans and machines work synergistically to control self Advisory Committee on human radiation exper-

motionin situations thaare demanding because of limitations
to sensory or motor systems. Significamprovement in the

iments Final Report
Oct. 1995, pp. 934; In English

simulationof self motion could be made if there were a means Report No.(s): DOE/EH-96000437; DE96-000437; No

to control independently th&imulation of the vestibular sys

tem. A related need in the domain of sensory prosthetics is for

Copyright;Avail: CASI; A99, Hardcopy; A10, Microfiche
Whenthe Advisory Committee began work in April 1994

a device that could enhance or restore vestibular function asve were charged with determining whether the radiation
aconventional ’hearing aid’ restores auditory function. Such experiments design and administration adequately met the
a vestibular prosthesis could have a significant impact on theethical and scientific standards, including standards of
lives of people with balance disorders. We chose to developinformed consent, that prevailed at the time of the experi-
the technology for transcutaneous electrical stimulation ments and that exist today and also to determine the ethical
becausef its potential for independently controllisgimula andscientific standardand criteria by which it shall evaluate
tion of innerear structures (EVS) and because of the existencehuman radiation experiments. Although this charge seems
of supporting technology and research. We replicated thestraightforward, it is in fact difficult to determine what the
resultsof other investigators in that we have produsedsa appropriate standards should be for evaluating the conduct
tionsof self motion and manipulated them with EVS. The-cen and policies of thirty or fifty years ago. First, we needed to
tral issues involved in the development and use of EVS indetermine the extent to which the standards of that time are



similar to the standards of todajo the extent that there were These proceedings will be of interest to those involved in
differencesve needed to determine the relative roles of each cockpit system design, human performance, human percep-
in making moral evaluations. In Chapter 1 we report what we tion, cognition and accident investigation.

havebeen able to reconstruct about government rules and pol Author

icies in the 1940s and 1950s regarding human experimentsAircraft Safety; Accident Investigation; Cockpits; Human
We focus primarily on the Atomic Energy Commission and PerformanceSystems Engineering

the Department of Defense. In Chapter 2 we turn from a con

sideration of government standards to an exploration of the o )
normsand practices of physicians and medical scientists who 19960023108 96N25907 Defence and Civil Inst. of Envi-
conducted research with human subjects during this period"onmentaMedicing North York, Ontario Canada _
Usingthe results of our Ethics Oral History Project, and other L0SS Of Aviation Situation Awareness in the Canadian
sources, we also examine how scientists of the time viewed 0rces o _

their moral responsibilities to human subjects as well as how €heung, Bod, Defence and Civil Inst. of Environmental

this translated into the manner in which they conducted theirMedicine, Canada; Money, Ken, Defence and Civil Inst. of
research. EnvironmentaMedicine, Canada; Sarkdaul, Defencand

DOE Civil Inst. of Environmental Medicine, Canada; Situation
Ethics; Policies; Procedures; Histories; Radiation Effects; Awareness: Limitations and Enhancement in the Aviation
Biological Effects; Nuclear Electric Power Generation; Environment Jan. 1996, pp. 1-1 - 1-8; In English; Also
NuclearResearh announceas 1996039349; Copyrightalved; Avail: CASI;
A02, Hardcopy; A03, Microfiche
The ability of a pilot to maintain situation awareness has
beenrecognized as crucial to mission sucdessome time.
53 Situationawareness has been used to refer narrowly to a com
BEHAVIORAL SCIENCES bination of tactical awareness and spatial orientation. How-
ever, situation awareness is the accurate perception and
comprehension of a number of factors and conditions that
could affect the aircraft and the air crew within a period of

_ ) time. The present study concentrates on accidents and inci-
19960023107 96N25906 Advisory Group for Aerospace gentsin which there was a loss of situation awareness exclud

Research and Development, Aerospace Medical Panel.jhg spatial disorientation . Each accident and incident were
Neuilly-Sur-Seine,France _ systematicallyeviewed to assess the role of situatiovare
Situation Awareness: Limitations and Enhancement in nessLoss of situation awareness has biseplicated in many

the Aviation Environment la Conscience de la situation: close calls and accidents. A total of 64 mishaps between
les Limitations et I'amelioration en environnement aero-  1982_1993were found to be related to loss of situation aware

Includes psychological factors, individual and group behavior;
crew training and evaluation; and psychiatric research.

nautique _ ) nessin the Canadian Forces (CF) and it appeared throughout
Jan.1996, pp. 272; In English; In French; Aerospiagdlical 4 mission and aircraft types. A focused and structured-train
Panel Symposium, 24-27 Afr995, Brussels, Belgiumiso  ing program in managing cockpit resources and in maintain
announceas 1996039349 ing attention would assist air crew in identifying conditions

Report No.(s): AGARD-CP-575; ISBN-92-836-0021-5;  \yheresituation awareness could potentially be lost and where
Copyright Waived; Avail: CASI; Al2, Hardcopy; AO3, appropriatestrategies could be used to avoid the loss or to deal

Microfiche _ _ . ~with the loss. Such training could be implemented through
These proceedings include the Technical Evaluation rgq)-timeman-in-the-loop flight simulator training of pilots in
Report,two keynote addresses and 25 pafiers the Sym  ariousflight scenarios. Similar training could alsoprove

posium sponsored by the Aerospace Medical Panel and helghe performance andfigiency of air trafic controllers.
in Brussels, Belgium 24-27 April 1995. Situational Aware- A thor

ness is seen as key to mission success and aircraft safetp;|ot Training; Flight Crews: Education; Cockpits

There are several questions that the Symposium addressed:

how effectively Situation Awareness can be measured,

whetherit is possible to select for it and whether training strat 19960023109 96N25908 Spanish Air Force, 23th Wing.,
egies can improve it. The Symposium also examined theTalaveraAFB, Spain

research carried out into the contribution of new Cockpit Lossof Aviation Situational Awareness Causedy a Bird-
Technologiedo enhance it. Loss of SituatiomvAreness has  Aircraft Collision

beenthe predominant cause of fatal accidents in both military Garcia-Alcon, Jose L., Spanish Air Force, Spain; Moreno-
andcivil aviation and several examples were cited where theVazquez, Juan M., Spanish Air Force, Spain; Situation
aircraft had been lost or put in jeopardy due to pilot error. Awareness: Limitations and Enhancement in the Aviation



Environment; Jan. 1996, pp. 2-1 - 2-3; In English; Also 1996, pp. 3-1 - 3-10; In English; Also announced as

announceas 1996039349; Copyrightalved; Avail: CASI; 1996039349; Copyright Waived; Avail: CASI; A02, Hard-
A01, Hardcopy; A03, Microfiche copy; A03, Microfiche
The history of aerial combat shows that tactical mission Situational awareness (SA) is often cited as essential in

effectiveness depends on a few of the superior figdttack pilot performance in both military and civil aviation. A study
pilots. These few superior pilots appear to possess a heightwas conducted to investigate whether SA in U.S. Air Force
enedsituational awarenegBat is decisive in the complex and (USAF) F-15 pilots could be predicted using the constructs of
highly fluid air combat environment. Pilot situational aware general cognitive ability, psychomotor ability, personality,
nesss not a well understood concept. Maiempts at under and previous job (i.e., flying) experience. These constructs
standing situation awareness have relied almost exclusivelywerechosen because they have demonstrated validity for the
on subjective reports, and have not led to a clear understandprediction of performance in a wide variety of military and
ing of the concept. One approach to lending structure to-defin civilian jobs, including pilots. The participants were 171
ing situational awareness measures is to decide theactive duty F-15 A/C pilots. Test scores, flying experience
information elements the pilot uses to develop an adequatalata,and supervisor and peer ratings of SA were collected at
'stateof knowing’ concerning specific tasks, and to optimize the pilots’ duty locations. The first unrotated principal com-
themission performance. Operational requirementsitas ponent extracted from the supervisor and peer ratings
tional awareness have implications for flight safety and-com accounted for 92.5 percent of the variability of the ratings,
bateffectiveness. After a series of interviews with air combat which indicated substantial agreement between supervisors
experts, some authors developed a taxonomy of skills, traitsandpeers. The unrotated first principal component was used
and performance measures important for air-to-air combatas the measure of job performance (i.e., SA). Flying experi-
whichincluded aggressivenesigcisiveness, hands-on flying enceasmeasured by number of hours in the F-15 was the best
skills, knowledge, abilityand situational awareness. This last predictorof SA. After controlling for the éécts of F-15 expe
concept was described as ’'probably the sum of many per+tience, the measure of general cognitive ability based in
ceptual and cognitive skills’. In 1984, loss of situational divided attention, spatial reasoning, and working memory
awareness was cited as a probable contributory factor inwaspredictive ofSA. Psychomotor and personality measures
twenty out of forty one USAF operator-factor accident did not add to theredictiveness of general cognitive ability
review. And loss of situational awareness is related to and aVith additional F-15 flying experience, it is expected that
potentialcontributor to spatiadisorientation. Howevesitua pilots would improve their SA ratingsémplications for pilot
tional awareness is intended to be a more wide term encomselectionand follow-on research are discussed.

passing more than spatial disorientation references andAuthor

include more clearly psychological aspects of attention andAircraft Pilots; F-15 Aircraft; Pilot Performance;
cognition as well as sensory physiology considerations. InPerformance Prediction; Human Performance; Mental
addition, future combat aircraft should be capable of flying Performance

anywhere, anytime and to engage air-to-air or air-to-ground

attacksagainst a very unfavorable ratio of enemy forces. It is 19960023111 96N25910 Systems Research Labs., Inc
aclear consequence that the pable will ever more tuming g, A nionio. TX USA b N

to supervisory control, handling engines and the rﬂan""gingNear-Threshold Visual Perception and Manual Attitude

slhortterm tafctlcal deC|bs||ons.rI1n t:“s wan d pecause thg ar h Tracking: Dual-Task Performance and Implications for
planesare of comparable technology in various countries, the ;| iona1 Awareness

quality of situational awareness will probably explain the Beer,Jeremy M. A., Systems Research Labs., Inc., USA: Gal
pilot's variation of performance. Here we report a case in Iawa;/ Robert A. S'ystems Research Labs. Inc.. USA: Previc
which the loss of situational awareness was the secondary- .| Armstro,ngLab USA- Situation wareness: Limita
consequencef an incident, and wasn the point of provoking tions a,nd Enhanceme,nt in ihe Aviation Environment; Jan.
g];artisleg(;%drﬁrt‘;gfe”' 1996, pp. 4-1 - 4-11; In English; Also announced as
. : . : . . 1996039349; Copyright Waived; Avail: CASI; A03, Hard-

Bird-Aircraft Collisions; Flight Safety; Fighter Agraft copy;A03 Microf?c);]eg

This study tested viewers' near-threshold recognition
19960023110 96N25909 Armstrong Lab., Brooks AFB, throughouthe visual field, examined thefe€t ofthis task on

TX USA a concurrent tracking task, and tested whether individuals’
Determinants of Situational Awareness in US Air Force performance on each cockpit task would predict dual-task
F-15 Pilots performance. An underlying assumption was that efficient

Carretta, Thomas R., Armstrong Lab., USA; Ree, Malcolm multitasking supports SA. Experiment 1 measured recogni-
James, Armstrong Lab., USA; Situatiow#reness: Limita tion duration thresholds at different non-foveal locations.
tions and Enhancement in the Aviation Environment; Jan. Subjects classified briefly-presented aircraft as fighters or



non-fighters. An adaptive procedure adjusted viewing dura- PClI measures decision-making strategies and interpersonal
tion to reach 75% performance. Critical tracking ability was style, gauging potential for feictive crew resource manage
assessed also, using a central attitude display. Recognitioment.The NEO-PI-R may suggest optimal personality styles
deteriorated with eccentricity, and a wide distribution of for developing situational awareness in particular aircraft.
thresholdrecognition and tracking abilitiegas found. Exper Preliminaryresultssuggest that prospective pilots have a wide
iment2 combined théwo tasks; instructions emphasized-rec range of intelligence and cognitive ability (from average to
ognition as primary. Measures included decrease invery superior) and distinct personality stylessfing results
recognition accuracy, change in response latency, andcaptured prior to the commencement of training will be
increasan tracking RMS in dual-task conditions. Thresholds comparedo occupational outcome (whether or not the candi
from Experiment | predicted dual-task recognition (viewers datebecame a mission-ready pilot) to assess their predictive
requiringlonger durations classified fewer aircraft correctly), valuein the development of situational awareness.

but not the increase in tracking errbinder dual-task stress,  Author

viewers with low recognition thresholds were less likely to Psychological Tests; Personality; Pilot Training; Abilities;
abandorthat primary task early in favor of tracking. Notgbly = CognitivePsychology; Mental Performance

critical tracking ability was linked to success preserving air

craft recognition: Viewers who tolerated higher instability 19960023113 96N25912 DefencBesearch Agencfarn
before crashing suffered less in dual-task recognition. FieIdborough Centre for Human Sciencesiampshire, UK

blasljs V(\j/i;e |dent|:‘||e|d n ne?r-thresr]hlglt?j_perforrr(;a_nce un.derSituational Awareness, Trust, and Compatibility: Using
workload;this parallels visual search findings and is consis Cognitive Mapping Techniques to Investigate the

tent with a spatially biased attention system. Findings areReIationships Between Important Cognitive Systems
potentially relevant to SA assessment/selection and to the\/ariables

designof cockpit displays.

Author

Visual Perception; Cockpits; Display Devices; Human Per-
formance;Workloads (Psychophysiology)

Taylor, R. M., Defence Research Agené&arnborough, UK;
ShadrakeR., Defence Research Agen&arnboroughUK;
Haugh, J., Defence Research Agency, Farnborough, UK;
Bunting, A., Defence Research Agency, Farnborough, UK;
Situation Awareness: Limitations and Enhancement in the
19960023112 96N25911 Armstrong Lab., Neuropsychia- Aviation Environment; Janl996, pp. 6-1 - 6-14; In English;

try Branch, Brooks AFB, TX USA Also announced as 1996039349; Copyright Waived; Avail:
Development of Techniques to Identify Individuals with CASI; A03, Hardcopy; A03, Microfiche
Superior Potential for Situational Awareness Situational awareness (SA), trust, and compatibility are

King, R. E., Armstrong Lab., USA; Flynn, C., Armstrong considered as variables associated with cognitive systems.
Lab., USA; Situation Awareness: Limitations and Enhance- Three studies are reported investigating the relationships
mentin the Aviation Environment; Jan. 1996, pp. 5-1 - 5-6; In betweerthese variables using experimental methods, subjec
English; Also announced as 1996039349; Copyrigaivéd; tive ratings, and cognitive mapping techniques. In the first
Avail: CASI; A02, Hardcopy; A03, Microfiche study,a computer simulation of an Airdffic Control (ATC)
Certain cognitive abilities and personality traits may be taskwas used to investigate the relationship between task per
conducive to the development of situational awareness. Thdormance and subjective estimates of situational awareness
USA Air Force Neuropsychiatrically Enhanced Flight using the Situational Awareness Rating Technique (SART).
Screening (N-EFS) program screens pilot candidates beforél'he results show a strong association between rated SA and
they enter undergraduate pilot training (UPT). The Multidi- performanceandprovide evidence of the predictive power of
mensional Aptitude Battery (MAB), a highly timed IQ test, aunitary SAR index. In the second study simulated aircraft
and CogScreen, a computer-based cognitive test, are nowaskenvironment wasised to investigate thefe€ts of unreh
administered to all UPT candidates. CogScreen measuresblecomputer aiding on task performance, and ratings of SA,
attention, memory, visual scanning, response speed, visualandof attitudesassociated with trust in task automation. The
spatialorientation, capacity for divided attention, and resist resultsshow evidence of performance compensatidhout
ance to response interference. CogScreen approximates aravareness of automation failure. Trust was associated with
measures response to the multiple, competing activitiesattitudes to computer performance; task performance was
requiring prompt and prioritized attention. Traditional neu- associateavith ratings of understanding. In the third stualy
ropsychologicatests do not gauge the subtle abilities that per task requiring directional responses tmalti-modaldisplay
formancein a high-demand environment requiresaaeount of situational information was used to elicit personal
of their clinical, rather than occupational, emphasis. The Per constructsassociated with the cognitive compatibility (CC) of
sonalCharacteristics InventorPCl) and the Revised NEO- the task. Constructs were elicited using the Repertory Grid
Personality Inventory (NEO-PI-R) comprise the optional procedure. Analysis of subjective ratings of the construct
(requiring participant informed consent) portion of NEFS. dimensions indicate the multi-dimensional structure of the



constructs associated with CC namely: ease or difficulty of werequite high as measured by thigiternal consistency (.97
reasoning and understanding; depth of processing or stimuto . 99) and interater agreement (.84). Correlations between
lus-response compatibility; learning, and experience orthesupervisory and peer SARS were strongly positive (.85 to
schemacompatibility The development of tools for the sub  .87),while correlations with the self-report SARS were posi
jectivemeasurement and prediction of 8Ad cognitive com tive, but smaller (.50 to .58). A composite SA score was devel

patibility is discussed. oped from the supervisory and peer SARS using a principal
Author components analysis. The resulting score was found to be
Human Performance; Tasks; Air Traffic Control; Computer highly related to previous flight experience and current flight
System$&erformance qualification. A prediction equation derived from available

background and experience factors accounted for 738 of
19960023114 96N25913 British ~ Aerospace  Aircraft Vvariancelmplicationsfor use of the composite SA score as a

Group,Bristol, UK criterionmeasure are discussed.
Situational Awareness Measurement in Cockpit Evalua- ~ Author o .
tion Trials Pilot Performance; Principal Components Analysis;

McGuinness, Barry, British Aerospace Aircraft Group, UK; Qualifications

Situation Awareness: Limitations and Enhancement in the

Aviation Environment; Jan. 1996, pp. 7-1 - 7-8; In English; 19960023116 96N25915 lllinois Univ. at Urbana-
Also announced as 1996039349; Copyright Waived; Avail: ChampaignAviation Research LabSavoy IL USA

CASI; A02, Hardcopy; A03, Microfiche Situation Awareness: Impact of Automation and Display
Maintaininggood situational awareness has alwagsn Technology
a necessary task for pilots. However, the influx of more andWickens, Christopher D., lllinois Univ. at Urbana-

more new technological capabilities in aircraft systems andChampaign, USA; Situation Awareness: Limitations and
the growing demands made by these on the pilot’s attentionEnhancement in the Aviation Environment; Jan. 1996, pp.
hashighlighted the vulnerability of situational awareness and K2-1 - K2-13; In English; Also announced as 1996039349;
its critical efects on pilot performance and missguccess.  Copyright Waived; Avail: CASI; A03, Hardcopy; AO03,

In developing and evaluating novel displays and other newMicrofiche

cockpitsystems, measuring anyfeifences in the pilat’situ In this paper we firstffer two compatible definitions of
ationalawareness as well as performance has become a growsituationawareness, present an information processing model
ing priority. We therefore require suitable tools for effective of how it is maintained and lost, and discuss different tech-
situational awareness measurement in simulation researciiquesby which it is measured. Causes for the loss of situation
rigs. This paper presents several insights into measuring situa awarenessgelated to low visibility dense airspace, free flight,
tional awareness in cockpit systems research, and discusses iand automation are briefly described, and then problems
detail the rationale for a proposed test-battery approach thatelated to automation-induced situation awareness loss with

incorporates variety of measurement techniques. the flight management system are discussed in detail. These
Author problems are related to a poor mental model, high system
Pilot Performance; Cockpits; Display Devices complexity, removal of the pilot from the control loop, and

inadequatelisplays. The next section of the paper focuses on
19960023115 96N25914 Armstrong Lab., Aircrew Train-  display technology that has been used to support situation

ing Research DiyMesa, AZ USA awareness of aviation hazards (traffic, weather, terrain). We
Development of Criterion Measures of Situation Aware-  discuss research issues related to electronic map scale, rota-
nessfor Use in Operational Fighter Squadons tion, and dimensionality as these influence flight path guid-

Waag,WayneL., Armstrong Lab., USA; Houck, Michael R., ance and hazard awareness. It is concluded that the more
Dayton Univ. Research Inst., USA; Situation Awareness: €gocentric levels of these dimensions that do the best job of

Limitations and Enhancement in the Aviation Environment; supporting flight guidance do not necessarily support situa-
Jan. 1996, pp. 8-1 - 8-8; In English; Also announced astion awareness. The final section briefly discusses the less
1996039349; Copyright Waived; Avail: CASI; A02, Hard- Well researched area of task awareness.
copy; A03, Microfiche Author

This paper describes the development of tigigeation ~ Display Devices; Tasks; Airspace; Free Flight; Flight Man-
AwarenessRating Scales (SARS) that warsed to measure ~ agemenSystems; Air fRffic
pilot performance in an operational fighter environment.
Theseinstruments rated situation awareness (SA) from three19960023119 96N25918 Mooij and Associates, Oegstge-
perspectives: supervisors, peers, and self-report. SARS datast, Netherlands
were gathered from 239 mission-ready USAF F-15C pilots Point-of-Gaze Measuement in Aviation Reseach
from 11 operational squadrons. Reliabilities of the SARS Mooij, H. A., Mooij and Associates, Netherlands; Situation



Awareness: Limitations and Enhancement in the Aviation by an antagonistic movement of the pitch in relation to the

Environment; Jan. 1996, pp. 12-1 - 12-9; In English; Also speechrate. Its essence resides in timeontrollable déct of

announceas 1996039349; Copyrightalved; Avail: CASI; asthenic emotions, leading to the enhancement of muscular

A02, Hardcopy; A03, Microfiche stiffness,which increases the pitch and retards the speech rate.
Traditional assessment methods (performance and subExternal appearance of disadaptation to the emotionally

jective) may not be sufficient for the evaluation of man-ma- demandingsituation conceivably correlates with the impaired

chine systems, in which an appropriate level of situation quality of perceptual and cognitive processes, forming a basis

awarenessf the operator isf crucial importance. Eye Point-  for the in-flight situational awareness.

Of-Gaze(POG) and eye-blink measurement is one of the psy Author

chophysiologicamethods which may be helpful, as it can be Emotional Factors; Eme@encies

continuously available without being intrusive to the opera-

tor’s task. Eye point of gaze can provide data about where in; 9460053121 96N25920 Sextant  Avionique,  Military
the environment information is sought, as well as about theAvionics Div., Saint Medard en Jalles, France

pattern of eye-scanning as evidenced in different SituaﬂonsEnhancing Spatial Situation Awareness in Helmet
After a feasibility study, subsidised by the Netherlands’ Mounted Displays: An Approach of Interest and Limita-
Agency for Aerospace Programmes (NIVR) N 1990, the tions Through Experimental Results Viseur de casque et
Eurqpea_rSpace Agency (ESA) contracted Mooij & AS.SOC' amelioration de la perception de la situation spatiale:
atgsm m|d-19.91 to d(_avelqp a ;ystem capabldeiiermm[ng Approacheexperimentale de I'interet et des limitations
point of gaze in real time in digital form, for the evaluation of Leger,A., Sextant Aionique,France; Cursolle, J. Fextant
competingdesigns ofiser interfaces for controlling life-sup Avioni’qu;e France: Lepperi F Sextant Avi(’)ni(’que France:
portsystems awell as scientific experiments on board future g -0 :Awarene'ss: Limitéltio’ns and Enhancemént in thé
spacecraft. The system was developed over a period of threeAviation Environment; Jan. 1996, pp. 14-1 - 14-8; In French:

Iyear?. A sluccessfful pildc:t dexpérsi?ent on a Grapl)h(ijceg gserAlso announced as 1996039349; Copyright Waived; Avalil:
nterface,also performedinder contract, concluded the CASI; A02, Hardcopy: A03, Microfiche

initial development of the system at the end@93. The com
mercialversion of the system is called Observéreapplica

tion of eye point-of-gaze data in aviation researilhbe set

out in this report, followed by a description of the Observer
system. In conclusion, an overview of Observer USAge in
two simulator programs is given.

Maintaining spatial situation awareness in modern
fighter aircraft is generally considered as a challenggsge.
In regards of recent progress made in HUDs (Head Up Dis-
plays) formats, HMDs (Head Mounted Displays) format
requirements appear far from being clearly established.
Encouraging results obtained by Osgood pointed out the

Author . .
i . ] . potentialinterestof offboresight symbology for low level fly
gzgte(ggatomy)' Graphical User Interface; Man Machine ing and ground attack missions. Such symbology could be of

considerable interest to enhance in HMDs the usually poor
quality imagery (I(sup 2), IR) used during night attack mis-
19960023120 96N25919 Institute of Aviation Medicine, sion. A binocular night attack HMD has been developed by

Prague, Czechoslovakia SEXTANT on an exploratory development launched by the
Speech Characteristics of Situational Awareness in the  French DGA in 1991. Part of this development weasgoted
Course of Coping with In-Flight Emergencies to definition and implementation ofset of symbology to be

Sulc, J., Institute of Aviation Medicine, Czechoslovakia; used in conjunction with imagery during flight tests on a
Situation Awareness: Limitations and Enhancement in the Mirage 2000 test-bed Aircraft at the Flighgst Center(Bre
Aviation Environment; Jan. 1996, pp. 13-1 - 13-11; In tigny sur Oge). To achieve this goal, an experiment was car
English;Also announced as 1996039349; Copyriglatiw§d; ried out using the equipment developed for the flight tests. In
Avail: CASI; A03, Hardcopy; A03, Microfiche afirst experiment, short operational scenarios including low
A pilot, posed with an in-flight emergency works often level navigation through mountains, runway attack and
under considerable pressure of strong emotions, resultinggroundthreats escapmaneuvers were flown by experienced
from an imperative threat to life. They can either destroy the testand military pilots. Symbology and imagery were gener
situational awareness or leave it unaffected. Sonographicatedby a Silicon graphics 'Onyx’ graphic workstation. Sym
analysis allows to distinguish the emotional strain from bolic and sensor imagery presentations were slaved to head
behavioral breakdown with sufficient exactitude. While the movementnd the pilot was fully in control of aircraftaneu
informationon emotional activation is mediated through the vers.A virtual immersion technique was used to compare con
pitch variations, its impact on behaviour da@deduced from  formal and non-conformal formats (attitude and trajectory).
the temporal course of utterancAgelatively reliable sign of ~ Resultsshowedhat most pilots recognized the potential inter
theloss of situational awareness in life threating situations is est of conformal symbology, but also that the format used
represented by the s.c. 'open scissors phenomenon’, forme@bird cage’) was too disorienting to be really useful. Though



nonconformabkymbology was seen as a rupture in the logic of dure.Both groups received their training embedded within a
presentation between HUD and HMD, it was also felt that, largerprogram ofperforming complex air combat simulation
provided some improvements were made, it remained themissions. Performance and SA of the groups was measured

mostreadily acceptable format. bothbefore and after the attentional conwobplacebo train
Author ing. As expected, the group that received the attenticoral
Helmet Mounted Displays; Fighter Aircraft; Head Move- trol training showed a greater improvement in performance
ment;Mirage Aircraft; Aircraft Pilots; Aircraft Contol thandid the placebo contrgroup. Howeveralthough the SA

metrics appeared to be sensitive to anngaipulationwithin
19960023124 96N25923 Centre’Etudeset de Recherches ~ the simulationtheredid not appear to be any SA benefit asso

de Medecine Aerospatial@retigny sur Qge, France ciatedwith the attentional control training.
Situational Awarenessin Aerial Combat La conscience de A_uthor _
la situation en aeronautique de combat Simulation; Combat

Grau, J. Y., Centre d’Etudes et de Recherches de Medecine

Aerospatiale, France; Menu, J. P., Centre d’Etudes et del9960023126 96N25925 Abertay Univ, Dundee, UK

Recherches de Medecine Aerospatiale, France; AmalbertiAgent Based Multimedia Dialogues for Reduced Work-

R., Centre d’Etudes ate Recherches de Medecine Aerespa load and Increased Situational Avareness

tiale, France; Situation Wareness: Limitations and Enhance  Cook,Malcom James, Abertay Unj\JK; Elder Leona, Ab

ment in the Aiation Environment; Jan. 1996, pp. 17-1 - 17-9; ertay Univ., UK; Situation Awareness: Limitations and

In French; Also announced as 1996039349; Copyright Wai- Enhancement in the Aviation Environment; Jan. 1996, pp.

ved; Avail: CASI; A02, Hardcopy; A03, Microfiche 19-1 - 19-9; In English; Also announced as 1996039349;
Situation awareness is a key psychological conceptCopyright Waived; Avail: CASI; A02, Hardcopy; AO03,

improving safety and performance in aircrafts. However Microfiche

a long time, any definition was commonly accepted. Now, Situational awareness is the term used to describe the

worksin cognitive psychology andgwnomics allow to pro crewor pilot's awareness of operatiorc@nditions and con

pose new ways to describe features of situation awarenesgingenciesand it has been implicated as a contributory factor

Time pressure, risk taking, level of understanding, representa in incidents and accidents in the air. Analysis of incidents

tion adjustment and anticipation are the elements in order tareveals that pilots often fail fgerceive a problem existed or

build dynamical models of situation awareness. These newghat the significance of the cues with respect to the safety of

aspect®f situation awareness allow to identifyfdifent ego- the flight was overlooked. Presenting information in a suit-
nomicrecommendations to drive future interface desigd able way can increase the probability that a specific event is
to enhance situation awareness in combat aircrafts. noticed by the pilot. The method of presentation. however,
Author cannot ensure that the knowledge of the eventantained

CognitivePsychology; Human Factors Engineering; Combat or that its significance in situational terms is recognised. This
paper examines evidence from the literature on vigilance

19960023125 96N25924 Armstrong Lab., Wright-Patter- tasks (sustained attention tasks) and dual task experiments

SONAFB, OH USA which indicates that limits of short term memory, switching
Attentional Control and Situational Avareness in a Com  attentionor time taken to access long-term memory can-exac
plex Air Combat Simulation erbatethe problem of maintaining situational awareness: Evi
Vidulich, M. A., Armstrong Lab., USA; McCQA. L., Logi- dencefrom two experiments are discussed which indicate that

conTechnical Servicesl Inc., USA; Crabtree, M_&gicon the bottleneck for prOCESSing information in CompleX tasks
TechnicalServices, Inc., USA; Situationvareness: Limita ~ Maybe related to attention switching and limits on skenrh
tions and Enhancement in the Aviation Environment; Jan. (working memory).
1996, pp. 18-1 - 18-5; In English; Also announced as Author
1996039349; Copyright Waived; Avail: CASI; A02, Hard- Workloads(Psychophysiology); Multimedia; Human Perfor
copy; A03, Microfiche mance;Task Complexity; Alertness

Situational awareness (SA) refers to a pilot’s cognitive
understandingf the mission situation. SA is complex and-dif 19960023127 96N25926 Armstrong Lab., Aircrew Train-
ficult to define because it involves a wide variety of cognitive ing Research Diy Mesa, AZ USA
processes. However, the present research hypothesized thatseof Multiship Simulation as a Tool for Measuring and
one cognitive process, attentional control, would be key to Training Situation Awareness
understandingnd enhancing pilot SAoltest this hypothesis ~ Wang,Wayne L., Armstrong Lab., USA; Houck, Michael R.,
atraining procedure that was expected to improve an individ DaytonUniv. Research Inst., USA; Greschke, David A., Day
ual’'s attentional control was performed by one experimental ton Univ. Research InstlJSA; Raspotnik, Wiam B., Day
group. Another group performed a placebo training proce-ton Univ. Research Inst., USA; Situation Awareness:



Limitations and Enhancement in the Aviation Environment; ity. An experiment in the application of a workload scale

Jan. 1996, pp. 20-1 - 20-8; In English; Also announced as(NASA TLX) and a situation awareness ] metric (SART) to

1996039349; Copyright Waived; Avail: CASI; A02, Hard- asimulated air trdfc control environment is cited. It will be

copy;A03, Microfiche shownthat thesituation awareness scale tapgéddy into the
This paper presents the findings of a research investiga workload side of the equation rather than the SA side.

tion that explored the use of networked multiship simulation Implicationsfor the measurement of SA will be drawn.

asa tool for measuring and trainisguation awareness (SA).  Author

The Division’s research simulation facility was used which Workloads (Psychophysiology); Air Traffic Control; Data

permitted two F-15s to fly against a suite of manned andProcessing

unmanned adversaries in a realistic combat environment.

Controller support was provided using a long-haul network

linked to an ANACS simulation located d&rooks AFB, IX. 19960023129 96N25928 Defenc&esearch Agencyarn

A week-long evaluation syllabus was designed consisting of0roughHuman Factors GroupHampshire, UK

9 sorties with 4 engagements per sortie. A building block Will the MissionWorkload Profile Allow Effective Situa-

approach was taken so that scenarios increased in difficultyional Awareness?

overthe week. Sixty-three mission ready F-15 pifoastict Jensen, S. E., Defence Research Agency, Farnborough, UK;
patedin the studyPerformance ratings &A were gathered Slt_ua_tlon Avyareness: Limitations and Enhancemen_t in the
usingtwo trained observeradditionally, mission outcome, ~ Aviation Environment; Jan. 1996, pp. 22-22-5; In English;
network communications, video recordings, and eye move-AISO announced as 1996039349; Copyright Waived; Avail:
mentdata were gathered. As expected, SAnaasured inthe ~ CASI; A02, Hardcopy; A03, Microfiche _
simulationenvironment, was found to be positively correlated This paper describes a video-based technique, C-SAW
with ratings ofSA previously obtained from the pilsthome (pronounced 'see-saw’), for developing a time- and task-or-
squadron. Performance in the simulation was found to deredmission proﬂ_le of workload with a resolution of l#te
improvefor identical engagements flown early and late in the @53 seconds real time and much lessséd freeze-frame. The
syllabus. Positive opinions were expressed by study partici-ratingscale can be based on any uni-dimensional ratag
pantsregarding the potentiahalue of multiship simulation for and can also_be used with some multi-dimensional sc.ales,
training SA skills. Areas of greatest payoff appear to be the WhenC-SAN is based on the Bedford scale, the result gives
training of flight resource management and decision-making &900d indication of thespare’ attentional capacity which can
skills. It was concluded that multiship simulation can be an bedevoted to situational awareness. A proposed extension of

effectivetool for both measuring and training SA. the C-SAW approach to provide a specifically SA mission
Author profile, based on SWT, is described.

Flight Management Systems; Simulation; Resources Man-Author _ . .
agementPerformance Rediction; Decision Making Workloads (Psychophysiology); Effectiveness

19960023128 96N25927 Defence and Civil Inst. of Envi- 19960023133 96N25932 University Hospital, Dept. of
ronmentalMedicine North York, Ontario Canada Neurosurgery.Nottingham, UK
Situation Awareness and Wirkload: Birds of a Feather? Neurological Dimensions of Situational Avareness
Hendy,K. C., Defence and Civil Inst. of Environmental Medi  Firth, J. L., University Hospital, UK; Situation Awareness:
cine, Canada; SituationmMareness: Limitations and Enhance Limitations and Enhancement in the Aviation Environment;
mentin the Aviation Environment; Jan. 1996, pp. 21-1 - 21-7; Jan. 1996, pp. 26-1 - 26-8; In English; Also announced as
In English; Also announced 4996039349; Copyright & 1996039349; Copyright Waived; Avail: CASI; A02, Hard-
ved; Avail: CASI; A02, Hardcopy; A03, Microfiche copy; A03, Microfiche

In this paper it is @ued that an hierarchicairtformation Thefirst problem in the Situationalwareness (SA) field
processingnodel, with a basis in s perceptual control theory is that of definition. The hoywhy, where and whens? Above
provides the necessary r framework for interpreting a large,all what is SA? Neurologicall\5A is defined as the accurate,
unfocusedcempirical c literature on the topics of workload and comprehensive, four dimensional appreciation of a situation
situation(al)awareness (SA). The fundamental importance of atany one point in time.dlbe operationally &ctive SA has
situationawareness will emge in considering the role tie to be continuously up-rated, modified and developed through
mental model in providing the reference signal for a closed outthe time course of the operational epoch. The operational
loop perceptual control system. It will be asserted that thoseepoch is the significant period of time under consideration.
aspects of the mental model generally covered by the SAThis can be the duration of an engagement. a flight sector, a
rubric result from high level information processing activity detail, a crisis, an operation, a detachment, a campaign, an
that requires spare capacity to service. Increasing time preselectoralsession or a historical era. SA is the first of the three
sure(workload) reduces the capacity available for this activ essentialinterlinked and inteitdependent components of-air
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crewoperational ability and the foundation for the other two: vigilance in decision making. Research into the effect of

appropriatedecision and éctive action. accountabilityon the use of automated decision aids néeds
Derived from text be conducted to determine the characteristics of any benefits
Neuology; Flight Cews in mitigating automation bias, as well as the potential trade-

offs of imposing accountability (e.g., tinfectors). This paper
19960023698 96N26355 Western Aerospace Lab., Inc., describes the first laboratory study in a program of research
Los Gatos. CA USA investigating the existence of automation bias in decision-
' making,and incorporatingccountability demands as an ame
Laboratory Simulation Final Report liorative variable. Accountability for performance, as well as

Heers,SUSANT., Principal InvestigatoMestern Aerospace workload, and the reliability and ease of verification of an
Lab. Inc.. USA: May 1996, pp. 9: In English; 8thj: Sympo- automatedid were manipulated in a complex, multi-task sit

sium on Aviation Psychology, Apr. 1995, Columbus, OH uation.Participants monitored and responded to gauge, text,
USA ' ' ' ' " andpositional data, while performance a compensatory {rack

Contract(s)/Grant(sNCC2-832 ing task. The degree to which they followed the directives of

Report No.(s): NASA-CR-201009; NAS 1.26:201009; No an Automated Monitoring Aide (AMA), i.e., relied on the
Copyright'Ava.iI' CASI AO2 Hardc’opy' AOL. Microfiche automatiorto dictate their responses without cross-checking

Preliminary evidence suggests that rather than reducingWlth other, more relible information, was a measire of

error, automated procedural and decision aids may in som
cases have the paradoxical effect of increasing it, or of pro-
motingdifferent errors. Recent reseainkestigating the use

A Study of Automation and Accountability in Part-task

utomation bias. We expected this bias to be exacerbated by
ighly automation, and attenuated by instructions concerning
accountabilityfor performance.

thor
of automated systems suggests that crews have a tendency Htho . . ]
over-relyon automation tperform tasks and make decisions in;?';'gl?x)ﬁ::;ng' Automatic Contil; Compensatory fRck-

for them rather than using the aids as one componehtef
oughmonitoring and decision-making processes, a phenome
nonwe are labeling automation bias (Mosigkitka, & Korte,
1994). Potential negative effects of automation bias can be
broken down into two major types: (1) automation commis- MAN/SYSTEM TECHNOLOGY

sionerrors, i.e., errors made because crews take inappropriate AND LIFE SUPPORT

actionbecause they ovattend to automated information or  jnciudes human engineering; biotechnology; and space suits
direction, and (2) automation omission errors, i.e., errorsand protective clothing. For related information see also 16
made when crews do not take appropriate actions becaus8pace Transportation.

theyare not informed of aimminent problem or situation by

automatedhids. A wide body of social psychologicakearch 19960023122 96N25921 DefencResearch Agencyarn
hasfound that many cognitive biases and resultant ecamis ~ borough,Human-Factors GroupHampshire, UK

be ameliorated by imposing pre-decisional accountability, Designing Novel Head-Up Displays to Promote Situa-
which sensitizes decision makers to the need to constructional Awareness

compellingjustifications for their choices and how they make Hardiman, T. D., Defence Research Agency, Farnborough,
them. Accountability demands cause decision makers toUK; Dudfield, H. J., Defence Research Agerfegrnborough,
employ more multidimensional, self- critical, and vigilant UK; Selcon, S. J., Defence Research Agency, Farnborough,
informationseeking, and more complex data processing, andUK; Smith, F. J., Defence Research Agency, Farnborough,
have been shown to reduce cognitive 'freezing’ or prematureUK; Situation Awareness: Limitations and Enhancement in
closure on judgmental problems (Kruglanski & Freund, the Aviation Environment; Jan. 1996, pp. 15-1 - 15-7; In
1983),and to lead decision makers to employ more J consis English;Also announced as 1996039349; Copyriglaiived;

tent patterns of cue utilization (Hagafors & Brehmer, 1983). Avail: CASI; A02, Hardcopy; A03, Microfiche

In the cockpit, accountability demands should lead to This paper considers the design of attitude symbology for
increased vigilance in decision making. Specifically, pilots Head-Up Displays and describes two experimental studies
shouldbe less susceptible to automatias, and more aptto  conducted at DRA Farnborough. In these studies, novel and
checkall relevant information before making decisions or tak current HUD formats were compared in a range of tasks
ing actions. © date, accountability fefcts have all been pro  requiring attitude awareness. Both studies compared the
duced under controlled laboratory conditions and have notnovel formats in a fixed-based simulator using a 'recovery
been demonstrated in a machine context. If similar shifts tofrom unusual position’ flight task and task-performanees
more careful, data-based decision-making strategies can beneasured. The trials differed in terms of the 'design driver’
producedn the cockpit, accountability may provide a means datataken. The first used workload ratings (NASaskLead

of decreasing automation bias and of promoting increasedndex)and the second situational awareness (SA) ratings (Sit

54
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uational Awareness Rating Technique). Significant reaction performance figures-of-merit for comparison of future hel-
time differences were found between the conditions in bothmetmounted display designs. Measured parameters included
studies However although these significant téfencesvere physical and optical eye relief, exit pupil sipesition,field-
supported by the SA ratings they were not reflected in theof-view, luminance range, transmittance and reflectaheg
workloadratings. It is suggested that under certain trial condi acteristicsand static and temporal response.

tions SA is a superior design driver to measure than workload,DTIC

sinceworkload does not include cognitive aspects of gkt AH-64 Helicopter; Helmet Mounted Displays; Performance
formancesuch as prior knowledge and understanding. Tests;Human Factors Engineering

Author

Head-Up Displays; Pilot Performance;dfkloads(Psyche 19960024013 96N26607 Princeton Electronic Systems,
physiology); &sks Inc., Cranbury NJ USA

Developa Diode Laser Specinscopy System foContinu-
19960023123 96N25922 NASA Ames Research Center, ous Monitoring of Certain Gases in the Expire Air and

Moffett Field, CA USA Blood with a High Degree of AccuracyFinal Report, 26
Scene-Linked Symbology to Improve Situation Sep.1994 - 25 Sep. 1995
Awareness Zhang,Jiamin, Princeton Electronic Systems, Inc., USA; Oct.

McCann, Robert S., NASA Ames Research Center, USA; 1995,pp. 20; In English; Original contains color plates
Foyle,David C., NASA Ames Research CentdBA; Situa Contract(s)/Grant(s): DAMD17-94-C-4147
tion Awareness: Limitations and Enhancement in thiatfon Report No.(s): AD-A302219; No Copyright; Avail: CASI;
Environment; Jan. 1996, pp. 16-1 - 16-11; In English; Also A03, Hardcopy; A01, Microfiche
announceas 1996039349; Copyrightalved; Avail: CASI; Development of a monitor prototype accurately mea
A03, Hardcopy; A03, Microfiche suremedical gases such as 02 and CO2 content in the expired

This paper reviews recent research conducted in theair is the objective of this program. By using the frequency
Flight Management and Human Factors Division of NASA modulation spectroscopy technique, we have fabricated a
Ames Research Center on superimposed symbology (asliodelaser based sensor prototype for measuring O2 content
foundon HUDs and HMDs). & first identify various perfer in different concentration gas mixtures and the expired air.
mance problems which suggest that superimposed symbolThe prototype provides the good detection accuracy and sig
ogy impairs pilots’ ability to maintain simultaneous nal-to-noise ratio. For an application purpose of breath-by-
awareness of instrument information and information in the breath oxygen content monitoring, the death volume of the
forward visual scene. Results of experiments supporting angascell in the current sensor is still big and the related sample
attentionalaccount of the impairment are reported. A design replacement time is still relatively long. The single board
solution involving the concept of 'scene-linked’ symbology lock-in amplifier has to be improved. Further modifications
is developed, and experimenisting the design solution are  onthe lock-in amplifier and the gas cell are underway
reported An application of the scene-linking conceptthie DTIC
form of a candidate HUD to support ground taxi operations for Oxygen;Carbon Dioxide; Exped Air; Gas Mixtues; Diodes
civil transport, is described.
Author 19960024043 96N26635 Army Aeromedical Research
Head-Up Displays; Human Factors Engineering Lab., Fort RuckerAL USA

Communication and Noise Hazard Survey of CH-47D

19960023265 96N26050 Army Aeromedical Research Crewmembers Final Report
Lab.,Fort RuckerAL USA Ribera, John E., Army Aeromedical Research Lab., USA;
Physical Evaluation of the Integrated Helmet and Display Mozo, Ben T., Army Aeromedical Research Lab., USA;
Sighting System (IHADSS) Helmet Display Unit Mason, Kevin T., Army Aeromedical Research Lab., USA,;
(HDU) Final Report Murphy, Barbara A., Army Aeromedical Research Lab.,
Harding, Thomas H., Army Aeromedical Research Lab., USA; Nov. 1995, pp. 16; In English
USA; Beasley, Howard H., Army Aeromedical Research Contract(s)/Grant(s): 3016287A878
Lab., USA; Martin, John S., Army Aeromedical Research Report No.(s): AD-A302172; USAARL-96-02; No Copy-
Lab.,USA; Rash, Clarence E., Army Aeromedical Research right; Avail: CASI; A03, Hardcopy; A01, Microfiche

Lab.,USA; Aug. 1995, pp. 43; In English U.S. Army CH-47D cargo helicopter crewmembers are
Report No.(s): AD-A300705; USAARL-95-32; No Copy- exposed to high levels of noise on a routine basis, yet must
right; Avail: CASI; A03, Hardcopy; A01, Microfiche accomplisdemanding missions which rely heavily on clear

The Helmet Display Unit (HDU) of the Integrated Hel- communicationThis study looked at the auditory influences
met and Display Sighting System (IHADSS) of the AH-64 affectingcommunication by surveying Xfewmembers of a
Apachehelicopter was evaluated to establish baseline data forCH-47D Army Reserve unit. Results revealed (1) ndésels
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that exceed other Army rotary-winged aircraft, (2) different
exposure levels for aviators and crew chiefs, (3) an overall
preference to hear ’critical or diagnostic’ aircraft sounds
ratherthan wear double hearing protecti¢f) complaints of
postflight tinnitus or muffled hearing, (5) helmet discomfort
amongthe majority of crewmembers (6) a high incidence of
hearing loss, (7) difficulties in adjusting radio volume con-
trols foraviators, and (8) thefetts of eyeglasses or protec
tive masks on hearing and communications.

DTIC

Helicopters; Aircraft Noise; Voice Communication; Flight
Crews; Noise Propagation; Radio Communication; Noise
Intensity; Physiological Effects
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LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

(701) 237-8886 Fax: (701) 237-7138

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

(701) 777-4632 Fax: (701) 777-3319

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

(614) 644-7051 Fax: (614) 752-9178

OKLAHOMA

OKLAHOMA DEPT. OF LIBRARIES
U.S. Govt. Information Division

200 Northeast 18th Street
Oklahoma City, OK 73105-3298
(405) 521-2502, ext. 253

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

(405) 744-6546 Fax: (405) 744-5183

OREGON

PORTLAND STATE UNIV.

Branford P. Millar Library

934 Southwest Harrison

Portland, OR 97207-1151

(503) 725-4123 Fax: (503) 725-4524

PENNSYLVANIA

STATE LIBRARY OF PENN.

Govt. Publications Section

116 Walnut & Commonwealth Ave.
Harrisburg, PA 17105-1601

(717) 787-3752 Fax: (717) 783-2070

SOUTH CAROLINA
CLEMSON UNIV.

Robert Muldrow Cooper Library
Public Documents Unit

P.O. Box 343001

Clemson, SC 29634-3001

(803) 656-5174 Fax: (803) 656-3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library

Green and Sumter Streets

Columbia, SC 29208

(803) 777-4841 Fax: (803) 777-9503

TENNESSEE

UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.

Memphis, TN 38152-0001

(901) 678-2206 Fax: (901) 678-2511

TEXAS

TEXAS STATE LIBRARY

United States Documents

P.O. Box 12927 — 1201 Brazos
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—2282 Fax: (806) 742-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797—2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON

WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets

Olympia, WA 98504-2478

(206) 753-4027 Fax: (206) 586-7575

WEST VIRGINIA

WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section

P.O. Box 6069 — 1549 University Ave.
Morgantown, WV 26506—-6069

(304) 293-3051 Fax: (304) 293-6638

WISCONSIN

ST. HIST. SOC. OF WISCONSIN
LIBRARY

Govt. Publication Section

816 State Street

Madison, WI 53706

(608) 264-6525 Fax: (608) 264-6520

MILWAUKEE PUBLIC LIBRARY
Documents Division

814 West Wisconsin Avenue
Milwaukee, W1 53233

(414) 286-3073 Fax: (414) 286-8074
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