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a problem that is ::f:ffi1t:l
sions, i. e. - to I and focus of
all projects for sp is not to be
solved without the automatic digital systems for data acquisition and pro-

gical status and working ability va-
s characterized by processes dynamics
ation [, 2].

processes dynamics study of that com-

G, J,,' 3i.1,1 iiTt itni"i"li','l:ili 
"!:Hisynthesis, as shown on Fig. l. The studies include theoretical and engineering
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,.The first step for the solution of that problem is the Bulgarian
malic on-board multicomputer system for dala acquisition an? procr
"ZORA". The DAPDS "ZORA" is the nucleus and'the instrument forealization of complex medical analysis connected
the problem ty and the psychophysiological status oastronauts of varying duration.

The ess r-roiogy is-the following: in real time
and.dur.ing space missions of varliing duration to stuly the processes
mechanisms of the astronauts'- piychophysiological itutus 

-ancl 
wo

ability deviations for the pulpose bf iheir health siatus assessmeni

mod^elling of the obtained biosignals using automatic responding D
[, 2, 6].

prognostics.

rention urith the occurrence of dislocations.

-"POTENTIAL" - Str,rdv of the muscular f ibres membrane stimul
vector.

-"LEISURE TII{E", "QUESTIONARY" -- Study of the astror
individual psychophysiological adaptation to space flight condiiions an
readaptation processes. An assessment oi the psyshsphysiological statu
an implovement of the mechanisms to keep up that status are made.

_The synihesised functional model of ihat technology for complex m
analysis cluring space missions is shou,n on Fig.2. The contribution i
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A Sgryp_l-"-ltes-t program is developed including the following experin
-"LABYRINTH" - Analysis of the ocular-vestibular intiraitions

tortion mechanisms and clevelopment that follorv into the group of the
motor disease. An assessment is made of the optokinetic and vestibulars
lation during vestibular and ocular-motor malfunctions.

-"STATOKINETICS" - Study of the mechanisms of posture col
the chalacteristics of the various gioups oI motions and thc'locomotory
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case is the use ol au expert filtraiion in detelmining ihe source and chara.cter
of the biosignal in real time and automatically ti', Z, al.

or the complex processes taking place
ssirig is specific. The need of automatic
of view arises from the further imoro-
. of the obtained results,
igitai signal processing are well knorvn
monographs and publications [3, 4, 5].
using the digital methods and sysienis

ing allows the quicl< estimation of a

[l1ngu'a,t ti Ji :o"t'"t 
i ar s processing

cessing methods eliminates the phase

objectiveness of the diaqnostics i, ,.lg"h:il:tttu' 
Thus' high precision and

. ,.Using the linear systenrs tlteory the reqr-rirernent for lach o[ clistortions
in the processed input signal can b6 presented analytically as follows:

lp- jtp(2nl'1 
- !(p-i2nlto

linear, hence the outpr-Lt signal delay
he amplification K remains unchanged

and storage cilcuit ancl an analog-to-
biosignals digital processirrg, obtained

ntities. The biosienals thus converted
f a multicomputeisystem (MCS) where

't"? $i,flf signal mean value is used in

The mathematical conversion processing model of this type of discreti-
zation is given with the following equations:

(2) rrxoro:i J x(t)dt,
h.T'-r

where xplo is the input ADC signal and t is the mean interval. ?p is the dis-
cretization period.

Using a function of the following type;

(3) w^.r, (il :{ ! if lll < o'5 tu'vr\/ tu if ltl>0,5t
for the input ADC signal .f(r)

irt) :lt*al x wo,e 
" 

(t)l Z s(t - nrp)(4)

is obtained, For the output frequency range, the discrete signal value is obtained

(5)

(6)

where TF t;Q)l

€
rFI;Ol:[xUl -l#lr- r-i"r] * F, Z 6ff-ruFo),

x 
'(f) 

: x(f)[sin(nfr) I @f r)le-i"t' ,

is the Fourier discrete conversion, X(l) is real spectrum, and
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X1(f) is t he real spect rum after processin g. From (6) it is t hat th e spect rum 
amplit ude module has changed sin(n/t)/( n:/ t } times while the phase is .,=n{t . 
The erro r £ for t he x(t) spect rum is: 

(7) _ X{j) -X1(f1 1- sin nf t _j ~/t 
£ - X(f) flIt e . 

In t hat case in orde r to minim ize t he error it is necessary to follow the con
ditions, na mely : 

(8) l o; i n(1l:f t )j (n:f t )] :>0.999, 

(9) q> = Jt!t :i A lp. .ilp = 1° +5°. 

The soluti on of t hat equa ti ons shows that ~ =./ TD the coefficient of 
fullness be smaller or equ al t o 0,05 whil e t he am pli t ude error is 0, 1% an d th e 
phase erro r is 2 %. 

When th e mean in terv al Is ap proach ing zero the ampli t ude erro r and the 
phase error are decreasing. As the freq uen cy of t he in put signa l is low (for the 
miograrn Imu = IkHz. fmln =2Hz and for the oculog ram tmu =25 Hz, fmln= O,1 Hz) 
and the conversion per iod TQ/n"'= 10 J!S is several times smaller. the convers ion 
error is minimal and pr act ica lly negligible (1 . 2. 6, 8] . 

Some met hods of processing give considerab le effect. very favourab le 
for d iagnosti cs . 

al under low fre quency filtration (/ = -10+50 Hz) the muscular tr emour 
noise lE"vE"1 is lower; 

b) under line fi ltration at t he pre-det ermined frequencies the E EG rh ythms 
are 0 (, Pi. 

ThE" n ece ~<;J'lr y frequencies are observed aga inst t he background of noise 
t hat depends on the potential vari ati ons and the neurons activity , as t hose 
signals pass a grea t distance from th e source t o t he electrodes. It is necessary 
to obtain t he image of Fou r-ier of the au tocorre lation function. 

This met hod is not frequ entl y used as there are no specific calculatio n 
me th ods for determ ini ng in real time the correlation function. 

The only met hod of comp ar ison of t wo EMG is t he visua l. It t akes a t wo
t hree year's period for a specialist to master the comparison methods using 
t he Cata logue of the real EMG an d be able t o find out the simil arities and 
dillerences between a real EMG and t hose in th e catalog. 

For t he solut ion of t hat prob lem a mini ma l expert system is used con
sis ti ng of data abou t some characteristic funct ions given in table form de· 
scr ibing t he mode l biusigna ls and some of t heir char acterlstt cs necessary for 
t he expe rt filt ra tion . t he exp ress on -board proce ssing and t he secondary grou nd 
process ing. 

That allows t he dtscrt mtnattcu of t he human factor in t he re-sults assess
men t and lead s to higher ob jectivitJ of the estimation . At the same time t he 
deci sion-t aking: peri od is shortene . 

Tha t fact determi nes t he Importance of the new technology for st udy 
of t he processes ta king place in the comp lex biosyst em - t he human being 
in space environment. 

Using that new t echnology on board the "/OUr" urb ital stat ion in varyng 
in duration space missions (up to 10 days - the Bulgarfan -Soviet and Soviet 
Afghan istan missions and up to and over 30 - Soviet missions) (I . 21definite 
results have been obtained . 

The deve lopment of medical space labor atory with dist r ibuted resources is 
advisable as a dls trt bute d expert system on the basis of automat ized systems 
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for responding data acquisition and processing and remote sensors for boi-
signals registratiorr.

Such a minilaboratory in space environment will be used for obtaining
results that are vital lor the long-term space missions (e. g. flights to Mars),
In the case in order to solve the-above rientioned lrrobierri a n[mber of ana-
lysis are necessary to be conducted for the scientific problems, as follows:

1. Modellirrq ancl
technologies supplying
ters of ihe bio- and o

2. Development of

rameters;
encing the change rate of the human

in details ihe problems occurring in
nder the influence oi ihe new factors

The studies wili contribute to the deternrination of ihe imnact of various
ecosystems on the mechanisms and rate of change of the bio- andpsychophysio-
logic_al status of the human being under the conditions of various'ecoiysiems
for the purpose of short and longterm prognostics of the health status.'
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H HKOf{ OCo6eHOCTII 11 3 UII4>poBaTa o6pa60TI<a 
na 6110Cllrn a.111Te npn 113nO.13B311e li e) cucr euar a 
an cfop II 06P<J t50TfHl H3 ,13 1111 11 .. 30 PA" 

Py.W<'H lleiJl\otJ, Ceemosap CII.tU.'OH06, e ll/OxH TnH('B 

(P (' 1 lOW 1.') 

B CT8T HHTa C8 113.lOHi(,HII IlSlKOIl oCOtX'H OCTII 11 8 113 

1l0.1308Hllre B cncre vera aa coop II 06pa 6oTKa ua .rau uu (CCOn) ..30 PA" npuu
Illf nH II MeTO,.'.l1l n a IlHqlp o a a oepaeor xa 11 8 CllrlHt.1If . P . ur.11";(<1 tt tt (' 8 KOII KpeTllIl 

e ar ev nnor ecsu MOJ.e..au. MeTOJ.1f 38 umppooa 06pa6oTKfI II TSl ;l;ItOTO np uao aceuue 
B KOCMII 'lec KIi YC.10 IHlH . Hanpasenu Cit HJDO,lIl 3 .1 II Cp Cfi l' KT HBIIl't' It a pa3B lITIlC 
IHI r.COll K aTO c.te ve trru nil KOC\l Il 'lN'KIl aemxo-eno.toruuuu naro paropnu. 
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