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S0ME PRACTICAL PROBLENS CF THE ALZRTRIGL TEDICATCR

During the closing phases of World war II, it was
reported that German scientists had been working on an wutomatic
‘device for alerting personnel, such as pilots, when they were in
a2 dangerous condition of drowsiness or fatigue. The physiologicst

Kornmuller, it was further stated, had developed a portabdble, light-

.welght device for using brain-waves as
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‘the alertness condition of the subject, varticularly the slowings c¢f

:alpha frecuency which occurs when the subiect is drowsy. 7Thc

) practical device was so constructed that an alarm or alerting sigral

would be turned on by the change in freauency of alphlz and, T prao-
““sﬁme, would be turned off when the ilpha rrythm returncd to its
normal frecuency of around 10 cycles/sec.
- .?his repoft was of sufficient interest to the .pecial

Devices Center, Cffice of Yaval Reswvarch, that 2 contract was

~established with the Department of “sychelogy, Tults lollegs us

jode

-?linvestigate the feasibility of thris idea. _“everzl ycars wire
devoted to the study of ways of warning versonnel of imrending
unalertness. This paper will attemnt to evaluate the accomolish-
ments of the project and will deal with the oroblem of ~ersonnel
alertness from a vractical point of view.

The first ohase of the project wac a laboratory study

.7 using a Le-channel :I:z apparatus, in which recordings of the ilpha




rhythm were obtained from an unselected sample of people in a
monotenous vigilance situation. Two facts emerged from these
observations: {1} the range of individual differences in the
amount and frecuency of the eyes~open alpha rhythm in a group of
normal people was ouite remarkable and seemed to be relatively
indenendent of azlertness. Zome evidence of slewing of frequency

was found in some people but the conditions favorable for this

nhensmeron to occur zppeared to be well beyond the initial phases

of drowsiness in whicrh we were interested; (2) some normal pecple

s

(ur troubles with the alpha rhythm, indicated above,

w=rs responsible for a shift of physiclogical indicator. UWe next

~x~lored vhre 5ossibility of using muscle action potentials, accorde

sacobgon and others,

Cur first observations vere made using the biceps and
triceps for electrods nlacements. Here again we drew a blank

because we werc unable to record "tonus" of the muscle with surface
-clectrodes. {{n~ of the crharacteristics, we thought, of a practical

device w ¢ *! -t it srould rnot recuire needle electrodes!) Various

‘=gravity muscles of the body
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i“hout success. The large muscles of the bedy

n ~ynloring otbcr nossible electrode nlacements, our

ir-+ = sa=c~ arme ¢ v lcc’ng twn electrodes on the pinna. From

this spot we sbo-.inc? 3 ser of ~uscle snikes that exhibited

]

"silent™ to surface e¢lectrodes unless they are involved

obis vee t e

E




_‘continuous variation in activity and, when the amount of activity
was related to peridds of unalertness on the monotonous vigilance
task, there seemed to be some correlation between fluctuations of
muscle spikes (primarily in amplitude) and fluctuations in readiness
to respond to an unexpsected signal as measured by reaction time.
We later found that we could obtain a similar contiauous rhysio-

logical indicator by =lacing electrodes o
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forehead just above the supraorbital ridges. The electrodss were

keld in olace by an elas<ic head-band and could be worn camfors-

From this pnoint, exnerimentation on the usefulncss of

r.‘t

the muscle spike indicator »f zlertness Lecame nossibls

nee

J
Y

Wwe were interested in obtaining s continuous measurec of the

subjects? level of eslectrical zctiviiy, the lectrodync Zo. of

a kind ef statistical smoothing circuit

contained a sensitive relay circuit, with an adjustable threshel”
such that an alarm or 2z ctimulus could be activatesd when tle

subjects' activity dropped below a given level, Thus, it was
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of reaction time
TP ste

hold, the stimulu

opened again by

at any desired

level of tension of the subject.

subjrcts! tension level dropped below the thres-
s would come on and stay on until the relay was
#e had

3lide 1

tension level of the subject.

automatic electronic monitor.

then, the possibility of an
shows some of the couinment involved,

. . .
rosults obtained in

kind of

srovide 1 useful meacu

laboratory ecuipment and hence Gtu
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wius, we could argue

which, T should emphasize,
lky and heavy. .Jlide I3
was being

the subject was to

ken, contains distributions
T the red jewel light. The

rapidly as he 2ould with a

Y

that his

to the cuestion, "Joes muscle

re of alertness"? 4is usual,
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raucous buzzer into the situation. as indiecated i

Cccasionally, none of these stimuli would bring him ont of the

shake him. These same slow oscillations are present in the output

of subjects without sleep deficit but they occur less regularlyléﬁd

the amplitude of the oscillation is smaller. Some subjects would - -

go through a 2z-3 hour session without a2 serious drop in tension;g?f'fé

level. (thers would ste=t oscillating almost immediately after

th: start. The ohenomcnon of oscillation, incidentally, is probably:

fods

responsibles for the fact that decrement in performance is hard te

fin? if the testing is done by sampling a continuous performance.

~—

“he subject can muster his resources for a test period quite well,
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2s other stu ive shown, but he may "coast” between the fest

meriods unless he is monitored continuously. In order to get the -
oscillation described above, the test situation must be monotonoiis, =
as MNackworth has demonstrated. Anything that happens to break the

monotony will result in a maintained output for a while thereafter.

ith the foregoing as an introduction, let me now procegd’?jif

to the title of this talk, namely, some practical problems of the
ilertness Indicator. There are a great many,but I shall not burden 3
you with all of threm.

3

touched on the first problem earlier in describing

v

the nrevious work as a laboratory investigation. Alertness is a
~roblemn in the laboratory certainly but cur interest and the inter-
est of the pecial Devices Tenter was in the prediction and control

of alertness status out in real life -- in aircraft, vehicles and

on board shio where alertness may mean the difference between life . -
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.Agﬁgfate and, finally, would require the minimum of maintenance.

':§égﬁ§vé been working on this problem off and on since 19,%. The

tnput, which amplifies only out-of-phase signals, will cut down
:gigg_ﬁﬁié limitation considerably. Zesidual AT may be balanced out

" in.any particular lozation by putting 2 scope on the input. The
il . L 4 : P

second problem is the noise level of the amplification system itcel

[PH

noisy tube will make it difficult to discriminate the levels of

]

[

;hg;éﬁéjects* output, since the output near the noise level of
‘maéﬁﬁamplificaticn systems, particularly those on which there are
“stii%tioﬁs as to size and weight.

ﬁnother set of prcobhlems arise when the reocuirement for

aring head-band electrodes is considered. Peorle dont't like to

wear head bands. They don't care for electrodes on their skin,

- ~even our comfortable sponge-rubber electrodes. They don't like

;;?Qégété be attacked to any electrical device, even though you assure
1;fsithem that the electrodes are fuzed at .05 amp.

) Je have conducted some field tests with the Portatle
";2’ Klertness Indicator., These, in general, have indicated that, if

f;}"you send & specially-trained technician out with the ecuipment,
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it will rerform with about the same characteristics as the labora-
tory model. But it would be impossitle, at the present stage of
development, to just turn the device over to an untrained persen
to operate, such as is possible, for example, with an automobile
radio.

Zlicde IV shows the present model currently under test.
It is roughly 24" x 8" x 9" and weighs 15 pounds including vet
cell batteries. The power supply is obtained from small wet-cells,
with an cstimated life of around A hours. It has a built-in CRO
for balancing out Al noise. I hope tkat it will be rugged, reliable,
easy to operate and easy to maintain.

The last »nractical problem T wish to raise has to do with

alternative ways of handling the alertness problem practically.

There are other available phycsiological indicators of the condition

of the body, such as the Cximeter, which uses a phote-electric pickup

based on transmission of light through the lobe of the ear and

3
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amount of oxygen in the bloot. by the change in sclor

i

4

m, the galvanic skin response et

2.
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of the blood, “h= eslectrocardiogr
cetera. {(ne of trese;, or a combination of these might provide a
more »ositive indication. There is an 0ld patent on simple alert-
ness monitor, namely, a harness for positioning a spike under the
subjects? jaw. ‘shen his 5..3 falls down, his chin is impaled on

s

the snike and he is alerted very positivelyl
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But the most serious practical problem of all seems to

be, "Is orotection apainst lapses in alertness a serious enough




oroblem for anyone to worry about?" I confess to having mixed

feelings on this issue. I suppose that this problem is similar
to the life insurance problem. Xow much are you going to be
willing to pay for protection against something that may never
happen, for which we have only the support of sccident statistics.
Yost of the time, accident statistics only tell us that accidents

happen and not where to pin the blame. Is alertness a problem cut

in the recal world of human affairs?




