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‘determining the pilot's state of functional responsiveness
:is by voice communications with him through the radio link.

: fact that a significant per centage of fatal accidents are listed
5 as 'couse unknown.' As acorollary to this latter fact is: the

. NIH R&D groups, we have yet to fly an op=rationally proven znd
"rellaole system. The simplest reply to such a query is to:statz that

:of the FAA and the Commercial Airlines generated by ?orthcominé

!
! ‘ i i i
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A. Backaround Info*mation- i

1. Over the past 15 years conszderable intarest and eFfort has
periodically been focussed on the problem of determlning,‘as a funct1

of time and place in the flight path, the precise state of

an aircrew members consciousnass. and purposeful responsiveness,
Although a wide range of, psychophysiologic paramaters have bsen
studied and many different technics of remots monitoring have
been attempted, &8 the fact remains that to date,there is no

proven operationally usuable system available. i" |

.' ! | ;

2. Currently the only zeliable (reasonably) means of i

If for any reason voice communications are lost by virtue of
range, spherics, power failure or 'things happening tco fast
in the cockpit for the pilot to use the radio' then, in the

event of a fatal accident, the true status of the pilot th*oughout'

the terminal emergency perlod may never be known. It is a well-knoun

rather dubious indirect lnference which is drawn to tha factor
of 'pilot error' or 'hypoxia' as being the basic causat1v= factor

all of which might well constitute a conpletsly er“oneous conclusi
I l

|
3. Newcomers to the field of phy51ologlc m0n¢tor1ng are fraquent

perplexed as to why, with all of ‘the work going on in NASA, DOD &

1no system thus far has bean able to satisfy all ths requirements

2l (and constraints imposed) set by isuch factors as; pilot comfort &
mobility; aircraft elactronics &.pomer supply; raliability of

the indicatar(s) providad to the monitor .at his observation post.
It is unfortunately true that with all of the equipment, personnel
.and flying hours available to those of us in the Armed Services, !

vwe have yet to justify and mount a prrgam which, over a period i

;of reasoble time, would give us a usable ;olution to thiz very
important problem. Perhaps, with the newly-injected interasst

Fllght test and sperational use of the SuperSonic Transport,
.we may be able to focalize our interests and integrate our

on.

rasourcas in a more productive program than we have had in the past

o1
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. B Dl actions of Current Programs: i

- ! I P {
1, Previocus referznce has been made:toc the fact that, at the
. present time there are a largaz numbar of programs uncerway which ;
3;contaiq.ivarious degrees of inference in this particular prcblem,
NASA cotinuss to support a broad spectrugp of research and davelopes
ment in this area of physiologicsl monitoring and data retr3eval, mu
of which has, at the very least,what could be called’negative valuse'
to this specific requirement, since th=ir opsrational and scizntific
.objectives -are,understandably,more broader-based than this particlua
. ., one, The term 'negative value' is applisd only in the context that
we can use the rasults of theair R & D programs as indicators that.
,, cartain avenues of approach are niether feasible or practicd for .
our specific objectivas. Thess areas of investigation are comcerned |
cipally with the sensing of a fairly large amount of pscyho-physioloc
data which whan properly coded, ‘cross-referenced.and 1ntegrated can
be stored on board, read out on a rapid time sequence or ‘used !
in8gvidually and/or collectively to signal a significant phange in
viability or performance to 'ground monitors or other companlon crew
members, This isn't at all to say that if a simple type of viability
or parformance indicator based upon a new principle were:developed
i thay would have no use for it, but rather that because of their |
broad operational requxrements, ithey must work toward more complcated
and sophisticatted systems than,thls objective eespresents. i
! ' :

2. In 2 similar sense, the DOD aerospace medlcal efforts in
the bictelemetry field are largely directeds toward the lrather
complex and sophisticatad systams of p srsonel monitoring as
are envisioned as being required for the MOL program. Although one fi
considerable disperse interest expressed by operational flight surgeo
assigned to flight amd-~ test activitleszand in some AF special
projects, ona doesnot find amg large scale intere&t backed up by
- financial support withind the ®sR&D commands for:a device of
© 7} such seeming simpléitiy. One might even say that;the operational
in| pecple can, in effect, see no justlflcatlon in ¢evelop1ng such
_ "] a capability. i _ i i
= ] 3. If one then looks over into the clinical ' field of the
P intensive care monitoring projects supported by NIH, thers is ;
found virtually the same type of closely: contained interest and
directions; nemely the.attainment of a reliable capability to -

:w sense and display with grebd rapidity, mingyte and detailed chasnges
e ;.. occurring in a patient who already is in a state:of criticality --
: ! and therefore reprosents no true analogus of our human component

in his operational environment and milieu, Again, 2s in the case
of the NASA and DOD work, their is undoubtedly some guidance ;

which we can obtain from the NIH work which may prove of value !
but at the same time the glib coordinators must realize that there
is no direct and easy extrapoclation from the sick room to an 2ir
craft nor from a severely ill or damaged patisnt to the (initially)
healthy air crew m member,
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= C. Summary of Current Status: § : f
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. l. There is no (known) R, D&T program in the field of phsyioloc
cal monitoring which has,as 1ts principal otjective, tha ability
P ‘to reliably dtermine the functional and responsive state of the

- aircrew member under operatlonal conditions. g ' |
, | , i
%‘ .2 THe objectives of on-guing NASA.and 00D prog;ams in this:
. - area of biotechnology are primadily dlrectad toward' ; !

{
1 a. lmprovzng the quallty an? quantlty of bio-szgnals,

b. lntegratlng and automatxzzng certain blo-varlables

A in order to provide more significant and readily

o interpretable real time information to the ground
= medical monitors for flight.safety decisions,

i . . ‘i ! ' i 1
-4 : c. to facilitate and validats the read-outgand r
i interpretation of large amounts of in-flight pscho~ |
- . physiclogical data for bdth short and long range ’

research studles. | i

d. to provxde greater camfort and moblllty to the

] flight crew in wearing the bio-sensor rigs.
| valid | ‘

e. to aptomize the amount of/bioc-information

handled within the prescribed limitations of

T power, band-width and recording modes available.

! f ’

. 3. The objectives: of on-gaing progLams in thls areg

_ being prosecutad undar the aegis of the Government !

- Health Agencies are primarily directed toward the |
improvement in the institutionalized care of the sick
pericularly under critical conditions requiring {

i 'intensive care.'| ‘ | ]

|
4, _Fringe areas of interest such as are Seudd-expressed

= in a wide variety;of uncoordinated projects and programs
are found in such fields as; sport medicine; industrial

= health & hygeine; parachuting & sky diving and undsrwater
o - exploration and habitation, The principal results to date |
= of these programs which have some ancilary bearing on

a our specific obJective are: i ! i

' ~ a. the 1mprovement of the wearabillty of the bio-
B monitoring rigs by individuals working (or pﬂaying)

g under a wide variety of/activities, ;
b environmental conditioms and - ;
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b. in general the data obtained th.ough the use of these i
various rigs have bsen ofipoor quality with poor signal to:
noise ratios with all of them suffﬂrlng from tha same i
set of factors, namely: excessive! mobilxty and paor :
conductance of the body sensors; excessive interferenca from s
'‘outside' noise sources; inadesquate transmitting power
available and ccncomitant poor receptivity and signal :
discrmination at the display and/or racording statton, i

c. In those experiments from which interpretable data has
been cbtained the prxncxpal conclusions resached havs besan
as Tollows: i i i
4 i i :
i - man generally shows a widar variation in -
physiclogical systems response (pulse & resp)
throughout his daily act1v1t1=s than prev;ously
held.f . ; ; i ; : !
| i | | ' 6
ii - the anticvpaticn of a dif ficult or potentially
hazardous task 'evokas greater response than in
the subsequent actuall parfo-mance of it.
i ‘ j i
iii - Training, past e;perience and a good
indax of physical fitness significantly reduce
the degrze of response; 'lessen the total bady
burden’', T

i
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D. Proonsed Wark to be Carried gut at o )madlci Center,

P - : l
| _ E !

1. Through his past 4-5 yesars work in the Cardio-vascular
Laboratbry unit within the FAA GCRI complex which has since been .
disbanded with patial tnlocaticn at , L ‘_wm]
has ddveloped a hlgth skillad team of scientists and tschnicians.
capabla of carrying out extensive and detailed studies of cardio-
respiratery function. Equipment and instrumentation provides for
a wide range of functiomal studies under both normal and stressful
situations, with compléta facilities for data retrisval and
correlation. In addition to his own t=zam, he has the privilege
of calling upon additional experts in specializad biomedical
fields for guidanca from the faculty membsrs of the L .
Medical Cemter, His program of contiu=zd research is being’ K
partially suppotted by
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; 2. Subjzct population for use by Dr. \group in

_lthalr further experimental studies is largely composad of ;
. flying personnel and air traffic controlers, the majority of whom!

= have besn folloued by the GCRI for at least 4 years, Additianal
,subjects are readily availabla from the student bcdy and also

as volunteers from the local govearnment orgasizations.

3. Within the above subject papulation group are 2 number |
of individuals with proven coronary disease who have been quits |
extensively studied on a contdnuing basis. Displaying 2 wide |
variaty of 'patterns' of cardio-vascular malfunction in the form
of electro-mechanical and acoustical abnormalities, they provides |
‘a template of sorts 2gainst which can be measured cartain patterns
of early changes in 'no'mal' individuals whyChay prove useful
"in predicting 'pre- coronary aUSCEptlbilltY.
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1o found in both aged pilots and those with coronary dissass might be
'indicative of degraded cardio-vascular function in a younger
1z individual with poor, intrinsic strzss-response characteristics,
it would appsar feasible'and potentially valuabls to join with i
12 this group, in the Furth?rance of.our own studles. ; i
| |
[N S. In addition, (to the reason given in #4 above) it would
be equally valuable for Jto have immadiately available, a
12 completely equipped and operating laboratory research facility
which would allow a quick reacting capability to asses and evaluats

and operauioaal trial. i
!
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4, Based on a. premise that these same early, abnormal Tesponses




