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(ANS) parameters of m u l t i p l e individuals simu l t a-
n e o u s ly in re a l - t i m e, re a l - l i fe situation s . This ca p a-
b i l i ty may prove ve ry helpful in accura t e ly assessing
the psych o phys i o l o g i cal status and assisting in the
ev a l u a t i on and enhancement of human perf o rm a n c e
in opera t i onal env i ron m e n t s .

The systems consist of a garment (which may be
w o rn under clothing) that houses the sensor har-
n e s s ; and an electronics pack (worn around the
waist) containing physiologic data gathering and
a n a lysis modules that include resident and re m ov-
able memory, w i reless com mu n i ca t i ons and pow e r
s o u rc e . The standard ambulatory unit is curre n t ly
c on f i g u red to measure, d i s p l ay and transmit five
ANS para m e t e r s : h e a rt rate (deri ved from an elec-
t ro ca rd i o g ram trace that is collected and store d ) ;
re s p i ra t o ry ra t e ; finger blood volume pulse; f i n g e r
t e m p e ra t u re ; and skin con d u c t a n c e .

C om p re h e n s i ve auton omic testing usually
re q u i res a whole labora t o ry full of equipment and
re q u i res a person not on ly to be attached by wire s ,
but also to remain station a ry. The BioSentient sys-
tem all ows wireless coll e c t i on of integrated data
f rom multiple ANS parameters using minimal
e q u i pm e n t , with little or no re s t ri c t i ons on activities.

The ambulatory system is supported by a
p o rtable central mon i t o ring facility that re c e i ve s
data from the ambulatory system(s) wire l e s s ly
and/or via the Intern e t , and it can simu l t a n e o u s ly
m e a s u re, re c e i ve, a n a lyze and manipulate the data of
up to 30 weare r s , a ll integrated onto one display. I t
calculates seve ral heart rate vari a b i l i ty spectra in
real time and all ows for two- and thre e - d i m e n s i on-
al gra phic com p a ri s ons of para m e t e r s .

The behavior of teams and individual team mem-
bers is influenced by their psych o phys i o l o gy.
M on i t o ring and ch a ra c t e rizing the ANS re s p on s e s
of more than one person simu l t a n e o u s ly in real time
w i ll help in understanding three factors: t e a m

he burgeoning com p l e x i ty of ev o lv i n g
p ro g ra m s — Fu t u re Combat Systems and
the St ryker Brigades for the Arm y; J o i n t
St rike Fighter and unmanned com b a t

ae rial ve h i cles for the Air Fo rc e ; and the DDX
d e s t royer pro g ram for the Navy—necessitates an
i n t e lligent and unified appro a ch to testing the
demands placed on individuals with re g a rd to cog-
n i t i ve ove rl o a d , d i s t ributed decision making and
s i t u a t i onal aware n e s s . Though each of the arm e d
s e rvices faces its own contextual ch a llenges in this
re g a rd , m a ny of the baseline parameters inv o lve d
a re the same.

A lack of available objective data has been a
major limiting factor in the advancement and
acceptance of human systems integra t i on testing
and ev a l u a t i on . L i m i t a t i ons in com p u t a t i on a l
p ower and fieldable hard w a re have been the major
impediments to the coll e c t i on of such data.

New and emerging technologies offer the oppor-
t u n i ty to tra n s f o rm such testing. Advances in pro-
cessing pow e r — m e m o ry devices that are both com-
pact and dura b l e — a l ong with improved sensors,
make coll e c t i on and analysis of objective human
s ystems data a realistic go a l . The task at hand is to
h a rness and integrate advances made by vari o u s
m i l i t a ry, a ca d e m i c , i n d u s t rial and medical re s e a rch
e n d e a v o r s . Using such a “c ro s s - p o ll i n a t i on”
a p p ro a ch presents opportunities for mu ch - n e e d e d
p ro g ress to take place in test and ev a l u a t i on work
that is re l evant to human sys t e m s .

One such tech n o l o gy is remote psych o phys i ca l
m on i t o ri n g, based on 20 years of Na t i on a l
Ae ronautics and Space Ad m i n i s t ra t i on (NA S A )
re s e a rch to enhance individual astronaut perf o rm-
a n c e . B i o Sentient Corp o ra t i on’s ambulatory sys-
t e m , M o b i l e M e, and its analysis station ,
Se n t i e n t M on i t o r, a re designed to coll e c t , m e a s u re
and analyze multiple auton omic nervous sys t e m
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being i nvestigated by the Joint
Warfighter Test and Training
C a p a b i l i ty ( J WTTC ) . C u r re n t ly,
the Human Systems Integra t i on
Test and E v a l u a t i on Wo rk i n g
G ro u p, c om p rising re p re s e n t a-
t i ves from Department of
D e fense test ra n g e s / a g e n c i e s ,
as well as aca d e m i a , re s e a rch
centers and battle labs, is iden-
t i f ying the com m on baseline
re q u i rements needed for such
m e a s u re m e n t s .

With these re q u i rements in
h a n d , the JWTTC objective
is to develop capabilities to
p e rf o rm sys t e m - l evel tests
and assessments, and sys t e m -
o f - s ystems test and ev a l u a-
t i on , w h e re human sys t e m s
i n t e g ra t i on test and ev a l u a-
t i on can be perf o rmed in an
o b j e c t i ve, quantifiable man-
n e r, in an opera t i on a lly re a l i s-
tic env i ron m e n t . ❏
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Te a m .
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d yn a m i c s , the ch a ra c t e ri za t i on of human interf a c e
in phys i o l o g i cal terms and patterns of syn ch ron i c i-
ty / c on g ruence between team members.

H ow this psych o phys i o l o g i cal and other data cor-
relate to human perf o rmance parameters such as
s t re s s , c o g n i t i on and situational awareness levels as
t h ey pertain to the test and ev a l u a t i on of systems is

A m b u l a t o ry, multi-parameter, real-time autonomic nervous system (ANS) moni-
toring facilitates the assessment and optimization of human performance dur-
ing operational activities. Equipment pictured is BioSentient Corporation’s
a m b u l a t o ry system that simultaneously measures, analyzes and displays multi-
ple indicators of ANS function from multiple wearers. MobileMe, worn by the
test subject at left (with components shown at lower right), collects, process-
es, stores, displays to the wearer and sends data wirelessly to a re m o t e
portable monitoring station (two panels, top right) that can concurrently moni-
t o r, analyze, store and integrate the data of up to 30 individuals in real-time. 


