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...!! A. Back::~round Infor•natlon, 1 • 

• j : i 
~ 1. Ov~r the past 15· years consi~era}la intotest and ~rrort has 
; periodically been focussod on the probla~ of datermini~q, · es 1 runcti 
~of time and place in the flight path, tha precise state of ' 

· an ai~craw members consciousnass.and purposeful rQsponsiveness • 
.1i Althou.gh a wide range ofj psychophysiologic parameters have been 

.· l studied and many different technics or remots monitoring have 
~been attempted, ~ the tact remains th:st,to date 1theu is no 

proven operationally usuable $ystem available. 1 · ! 
.1j i I ! · i 

· 2. Currently the only reliable (reasonably) mear.s of! 
~determining the pilot's state ot : runctional rasponslveness 

; is by ~oica communications with ~lm through the radio link. 
J.1i I r for an:; ruson voice co;nmunications au lost by virtue or 

l range, spherics, power tailura or 'things happening too fast 
~ in the cockpit for the ·pilot to usa the ra~io' then, in the 1 . 
:event of a fatal accident, the true status of th~ pilot throughout 

.!41 the terminal emergency period may never be knOLIIn. : It. ls a : well•known 
j ract t~at a significant por centage or f~tal accld;nts are. listadl 
~as 'couse unkno~n.• As a : corollary to this latta~ fact is r the 

i rath9r dubious indirect knraranc~ which ts drawn to tha factor 
"'or 'pilot error' or 'hypoda'· as :belng tl'la baslc causattve ractar1 

~
all of which ~lght wall ~o~stitute a co~pletely erronoous : concl~lion. 

I I ! ~ i I 
3. Newcomers to thalfiald of physiologic monitoring ~ra fr~quent 

, perple~ed as to why, witn all or ' ~he work going on in NASA, 000 II 
; NIH R~O groups, wa hava yet to fly an op3r3t1onally proven and I 

~reliable system. The simplest reply to such~ query is to stata that 
'!no systam thus far has been abla : to satisfy all the requirements 1 

u (and constraints imposed) sat by !such ractors as; pilot comfort 61 
; mobill~y; aircraft electronics &.po~er supply; reliability or I 

~~the indic3tor(s) providad to the •monitor at his observation post.! 
jlt is unfort~natoly trua;that with all o~ the equipmant. ~ersonna; 

;~;and flying hours ava1la'ble to those of us in the Armed Services, : 
~ wo h~vt yel to justify and mount a pr:ga~ which, over a period I 
~or ra~sobla time, would gtva us a usabla solution to thi3 ve~y : 

! important pr ~blem. Porhapt, ~lth tho newly .. !njocted interast . j 
! ~ or th$ FAA and the Commercial Airlines ~enur3ted by rorthcominq j 

1 fl1ght test and &peratlonal use of the SuperSonic Transport, 1 
·iwa may be able to focalize our interests and integrate our 1 

! resourcos in a more produ~tive program t~an we have had in the past. 
: J . 
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: 

-=•· .. ·.:. .. ~ 



C00021884 

-...,~.,.,.-:...:....,..:•:;..t~--- .:! . -.. !4 "'"' ~· '·" 1:1 ...., ., , , , ~ . ~, _,.. ... .,. ~ ,- · ··~: "'rrr;-r ~-· -·r: r-: ·r·~~l rrrr· ; -,-~ ,. ... ,,-, . ,T~r, • ,.rrr--· 
a. Oi rP.ct.i ens of' Cu;:ent.: Prog:2:ms' I i • I . i 

- ; !- j i 
' 1. Pravlous tefarsnca has been mada : to the r~ct that, 2t thL· .J: • 
prese~t tima thera are a lar;e number or pro~rams undar~ay whic~ ; 

_r c:ontaln.. variom;. c1~oreos or tnreuoc;:e ln this parUevhr p.-cblem. i 
NASA co~inu~~ to support a broad s~ect:up of research and dave!opF~ 

~ ment ln this ~rea or physlologic3l monitoring and data retr~evll, mv1 
- or which has, at ths ~ery le33t,what could be callad'negat1vt value• 
~ to this specific requi:ement, since thel~ oparat!cnal and sclantific 

. objectivss·ara,und9rstandably,more broader·based than this partl~lual 
~ one. The term 'negative value' is a~pliad only in the context th&t 

we can use tha rasults or tha1r R & 0 programs as indicators that: 
~ ~ertain avsnues or apprbach are niether feasible or pr2ctict for ; 

our specific objactivas« Thes= areas of invest19ation are comcerned , 
~ cipalty with the sensi~g · or a fairly large amount or pscyho·physiolo~ 

data ~hlch whan properly r.odad. 'cross•rtferenced and integrated can 
• be stored on board, read out on a rapid ~~~e ~equence or ;used ! 
~ in6ovidually and/or collact!valy to signal a s1Qn1f1cant ; ~~anga ift 
~ viability or parrormance to ·greund monitors or other companion 're~ 

members. This isn't at all to say that if a simpl' type of viability 
t or parrormanca indicator based upon a ne~ principle wera :daveloped 
~ thpy ~auld have no usa fa~ it, but rather that because of, their I 
ll1 ,broad operational requirements, :they must 1110rk to~'lard mora complc.ated 

1 and sophistlca!tad systems than :this objective eaepresents. 1 . 

j I I ! I . I I 
' 2. In a stmilar sensa, the 000 aerospace medical arcorts ln' 
,. the biotelemetry field are larg~ly directade toQitd the .!rather 

, complex and sophlsticatad systams of p ersonal monitorinQ as , 
.. 1 era envisioned as being required for ths: MOL program. AlthouQh ons fi 
-

1 

considerable disperse intere~t ~~presse~ b~ operational ~light sur9eo 
~ ass!gnad to flight '"'"-- tost ·acUvitlas~ and in somtt Ar special !' 

projects~ ona doesnot find am~ rargs scala intere,t· backed up by d financi!l support within~ the •R&O comm~nds for . a davica or ! 
· '• such seeming slmplelt1y~ Ona ~ight even ~ay that1th~ operational I 
~ ~aopla can, in err~ct, sea no justlficat~on 1n 9'valoping such 
,1 a cap~~tlity. I . j / I 1 . 

~. 3. If one than looks over !nto the clinlcal!f!ald of the I 
.' ' 1nt.an$1VB care monitoring projects supported by NIH, thQre is ; 

1 
round virtually · th! sams type of closely! contain~d 1nten!Jt and • 

;:I·, direcUonsJ namely the. attainment of a reliable capability to · 
sensa and display with grab~ rapidity, min9t~ and detailed cha~r.gas 

~J occurrLng in a patient who already is 1n a state : of critlcal1t~ -· 
· ·! and t.t'!eref'ore repruents no true tnalogue or our hum~n component/ 

! in his operation~! environment and milieu. Again, as in tne case. 
~~ or t~a NASA and 000 work, tho1r ls undoubtodlp soma guidance ; 
~J whic~ we can obtain from tha NtH ·wqrk which ~ay prove of valve ; 
i ~ut at the same time the glib coordln~tors must realize tnat there 

=~ is nQ direct and easy extrapulatlon rrom the sick room to an air 
•··• crart nor from a severely Ul or da111agod patient to the (initially) 

healthy air crew ~ member. 

Wf•.;" •• • ;: 
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Sumrury or Current St3tu9 ~ I I I· 
_;j 

. I 
. : I 

~ 1. Thera is no 
- cal mo~itorlng whic~ 

: to reliably dtermine 
~ aircrew member under 

(k~own) R,o '· i T proQram in ~he field of phsy~olo£ 
h3s,~s its princip~l ocjectiva, tha ability · 

..!{ 
! 

...!J 
j 

~ 
: 

. .!I 

~ 

~ 
Ill -., 

I 
I 1. 
~ 

j 
·~' J ..., 
.J 
1 

I 

I 
'"I 
~J 

area 

the functional and responsive state or tha ! 
operational : conditions. I · j ,. 

I i I ! i 
.2 THs obj~citives ~f on-go~ng NASA~and ooo'program~ in this · 

of biotechnology are pr1~adily directed toward; j I 
i ,. I , I 
: I . 1 i 

a. improving tha quality and quantity of b1o-signa1s~ 
I i I . ! . i - I 

b. lntaQr3ting and ~utomatizlng certain blo-variables 
in order to provid~ more significant and rgadily I 
interpret3bla real tima information to the ground 
ffledical monito~s ror flight , sarety decisions. I 

. I i i I i . 
c. to facilitate and validate the iead-out .and ~ 
intarpret3tion of ~~~ge amounts or in-flight pscho- 1 
physiological data for b~th ' short and long ran~' 1 
research stud las. I I I ! I 

! . I I I -

d. to provide greater camrort and mobility to the i 
f11ght cre~ot ln wearing the bio-sensor rlgs ·1· I 

1 1 l valid I j 
e. to optomlza the amount of/bio-information 
handled within the ~rescribed limitations of I 
power, band-widt~ ind recording modes available. 11 

I I I I i 
3. The objectives ~ of on-going progr~ms ln this area 
~aing prosecutsd under the aegis of the Government! 
Health Agencies are primarily directed to~ard the I 
improvement in the institutio~allzed care of the sick 
pericularly underj'critical conditions requiring II 

'intensive care.' 
1 

• j / J . 

4, rringe areas of interest such as are le~~~-expressed 
in~• wids var1etyjof uncoordinated projects and proorams 
are round in such·rtelds as; sport medicine; indu5tr1al 
health & hygaine, :parachuting 4 sky diving and underwater 
exploration and hablt~tion. Tho principal rosults to data 
or these programs which have soma ancll~ary bearing on 
our specific objective eret 1 1 1 

: I ~ • 

a. the improvement or the wearab1lity or the bio- ! 
monitoring rigs by individuals. working (or playing) I~ 
under a wide variety or/activities. 1 

environmental conditioms and ; 
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. : I : 
b. in general, the dat3 obtained thr~ugh the usa or these ; 
various rigs have been or · poor quality with poor signal tQ : 
noise ratios with all of them suff;aring from tha same · 
set or f3ctors, namelys excessiva 'mobility and ~oor 
conduct3nce of lhs body sensors; exce$Sivs lntarterenea f~om ~ 
'outsida' noise sources; inadequate transmittin9 po~er 
available and ecncomitant poor recsptivity and slgnal 
d1s~rminat1~n at ~h~ display and/or recording statton. 

I • I . I • 

c. ln tho~·~ axpet.1ments from which interpiatabh c:fata has 
been obtained the principal conclusions rtached have bean 
o~ r,llows: I . 

1 - man ~anerally shows a widar variation in · I 
physiologie31 systems responsg (pulse • rasp) ~ 
throu;hout his daily activitlas than ~~eviously . 
held. ' . : ; ! · 

; t 1 ; 

11 • ihe antic~pation ~r a difficult or p~tentl~l ly 
hazardous task, ·avokas greater response than in 
'ths s'ubssquent' actual!- . parro:-manca or i.t. 

·I I I ! ; 
111 - ~ Training, past experience and a ~ood 
lndsx :or physical t1tneu signlricantly reduce 
tha degr3a or response; 'lessen the t.o!.al. body 

burden _·. I r 
1 l I : 

. L... I j · 
Pt"oeosed Work to be Carried Out at .. ··-rll'ladirt Centar. i 

I I ..... -· i ' I· 
1. Through his P3St 4·5 y'ears wo:k tn tha Catdio·•Jascuhr ; · 

•~ labC'.utbl'y u.,it within the rAA CCAl cc;mplu :~~hich has sinc;a bun ~-
dUbando·=' lllith pvtial roloc3tio~ at . . .... . ..•• . _1 

,. ho3 ddv,lopad o highly ~klllad tea~ or scientists and tachnlci~rij: 
i ca~obla Jr carr11n~ out ~ extgnsiva and detailed studlas or c3rdlo­
~l resp1!at2ry runctlon. (Qulpmont and lnstrun~ntotion provides for 
! a wljo r~nga or functlooal studlef u~der both norrn~l and ~tressful 
~ sttuatlo,s, with compl~ta rac111t1es for data r~triaval and 

1 corralation. In odditton to his o~n taom, he has tha privilege 
.~ or callln~ upon additional exports in spocializad blo~odlc31 
. fields ror guidance frolll the faculty memb9rs or the ·- -- •. ___ j 

.d l'lledlcal temtor. His pfllgra:n of contiuJd research is l)elng .· 
J p:Htlall~ suppotted by . . ·- ··-7' · - ..... ____ . 1 

:yr 

j 
) 
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2. Subj:Jct population for · use by 0: .. .. -----·\group in 
~their rurth!r experimental stu~i~s ls l3r~ely co~pos~d of , 

; flying personnel and air trafFic eont:ol~rs. th9 majo~lty or whom! 
~have o~sn follo~ed by the GC~! for at least 4 years. A~ditional : 

' subjects are readily availa!)!.a rrotn the studer;t body and also r 
~as volunteers rro~ the locJl ~ov'r~~ent ~rga~llattons. 

I . . 

~ 3. Within tha abovs subject p6pul~tton group are a numbsr 
~r individuals with proven coronary disease ~ho have been Quita 

~aKtensi~aly studied on a contOnuing basis. Oispl!ying a wlda 
: var1,ty or 'patterns• ~f cardio-vascular malfunction in the form 
~or electro-mechanical and acoustical abnormalitie3, they provide 1 

: a template of sorts against which can be mea~ured certain patterns 
.• 11 of early changes in •nor.11al 1 individuals whf-~ay prove usaful j 

in predicting 'pr~-co~onary• susce~tibility. : , 1 
~i ; 1 ! 
~ • t 

. •· Based on a . pra~lse·that these sa~e early, abno:mal ~espofises 
dround in both aged pilots and those with coronary disease might b~ . 

: indicativa of degradad cardio-vascular ru~ction in a younger j 
~individual with poor~ 1ntr1n3ic s~rass-response characteristics, 1 

: ~t would appaar feas1bls · and pottntially valuabla to joi~ with i 

:1
this group, in the furtheran~• or.our own studies. i 1 

j ~ I j ! r 

s. In addition, (to the reason givan in #4 above) it ~ouldl' 

'

'be equally valuable for ;to have immediately available, a 

l
"' eo~pletely eQuipped and operating labor3tory research facility 
~hich would allow a quick reactln~ ea,ab1llty to asses and evaluats 

~new technics and procedures for possible further deveiopement i 

rand operotioaal trial. 1 I i 

'·" 

~~ I I 

i -- -----·- ~----] 
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