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The PHESUARMPHUERATSon uses acoustic, el ectronmechanica
or other related physiological signhals collected from

a patient. To operate the nonitoring device, the
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on,  shABHoARioRst Y NHEEW The FROZOESeridf relates preferably to the
measurement of blood pressure. This measurement includes the average, mean,
systolic and diastolic arterial blood pressure. However, the present invention is
not limited to the measurement of blood pressure; other vital signs can be
measured and processed as well. The present method also provides for
continuous, non-invasive monitoring of hypertension and other related medical
conditions.

The present invention uses acoustic, electromechanical or other related
physiological signals collected from a patient. To operate the monitoring device,
the patient engages discritized, discrete, separated sensors in one or more discrete
sensing arrays installed in a bed, chair or any other equipment that the patient will
use. The patient lies down on, sits on, stands on, or otherwise engages the
discritized sensing array, and signals are monitored over a range of frequencies or

at a specific frequency. Data is collected as a time series or another similar



di scritized sensing array, and signals are nonitored
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conputing device in the formof a voltage signal via
wire, fiber optics or wireless technol ogy. The energy
spectra of each array point aré determ ned and then
are used to determne the variance of each array.
Conpunethod nddta srimhsfeirsi tofa compuiia device inl the foeal of 8 vakaes signal

to detern of bl ood fl ow ng
throﬁg%&gﬁgﬁgggﬁ%%¥f&ﬁ§%£?#ﬁ%h$ fies nmethods are used

t o det er mThe esangyr Pycted of\each adtag paint &y dpeiniha] and tiedn age used to
conmbi pati on of array.pojnts. mentum flyx.is

det or{FHEHIBIRS teoyenE Of 61eh AEAY | COpRIRASYal ARl Qidhs s galected
separigtsedse daoriind dhes @ionsshtuay fluBbfdsb @R heough the patient.
reIaH$d to 'thenvggntun1flux t hrqugh a nmat hemati cal .

al gorT TRWPe 2ried ST s 3Je HRedi T detHmN RGNSy PhErrioBhAY RoftHor at

of bl Rehbia66:s uf Sray Pomsse Mdétdentuh ALl dRRENAENGOMARS @84 S
and feﬁtures f Ihe-%$vention are apparent_in_the

di sclYenied bydhe discritized trawatesrRsOLIRFRSh aHay- JHged Rrgssure is
Wi t trglated RE e i diddntu@N fluhtdgh B Shafilemafital ﬁ%&e‘istﬁnlﬂ? A computing
dr aw ngs. §RIEF DESCRI PTI ON. OF THE DRAW Figure 1

i s a WVisgPeRTEr therrempBiztionet lopdsireswim wi th a

di scriti zq@eRrah@Yurthel Sl fhef objict®al REALATHLhe GRESIN are
spectra collected fromlocati'on 1 to location n.

Fi guragpgentdn theglisalopre,i whieheipeludes thesabp yrandfongoipg weitien

| yi NG, 05 Ao WitndllaitE RRPHS drdniggdr €S 4 and 5 are
schemati c representations of portions of sheets with
sensor arrays. DETAI LED DESCRI PTI ON OF THE PREFERRED

EVBCDI VENTS Thepyie TV ERON O TREDRXPIRES Nt

provi des real -tine, continuous col ['ection
pr ocessi ngigufe kisgrtbdgsant pHihe enopidringrsystény with b elisotitieed tatreay.

ol at o5 pFUET ABAHESSY RES B ERERIeclH TR bafon  t

location n.

Figure 3 is a schematic representation of a person lying on an array of
Sensors.
Figures 4 and 5 are schematic representations of portions of sheets with

SeNnsor arrays.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is a system that provides real-time, continuous
collection and processing of signals from a patient to determine the condition of
the patient. The present invention relates preferably to the measurement of blood
pressure. The measurements include the average, mean, systolic and diastolic
arterial blood pressure. The present invention is not limited to the measurement of

blood pressure; other vital functions, for example, heart rate and pulses and



pressure. The neasurenents include the average, nean,
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bl ood pressure; other vital functions, for exanple,
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nmeasured and processed as well. The present nethod

provi des for continuous, non-iRAvasive nonitoring of

hypertensi on and ot her rel ated nmedi cal conditions.

Fi guredectricglsignsls acad ba greaswrasifand pnasrisedas wiell. SEhetpeeserit naatitbd

2 31 SN A ARG HoPinASPARBIR REBFRES ol 15 pine

pres Inventl on uses acous anicar
othendmeﬂawémdpby@hmkoglcal signal s collected fron1a
with the di. cr Lt

patient 5_.in c act ed S S..in
Poe sons: Eigiis 3RS s diietat ot mdnifoTiae Susfefl) A Siigiedd arrey
is a ydsqtdratekeﬁsdrb at Tﬁemiesmt Rlvmbin use8 fdcousﬁh,l ?1ect‘ﬁ(ﬁﬂl§i:hﬂ@cal or
array | S S.e rou surface of t
o Coey e CE S ig st Sllociel Bot§ Eienis hicamiont i te
on, Siis@ﬂﬁifed@éhsoﬂﬁn e h&ising afa s g”ﬂmﬁsdrlth@edcﬁgﬁéiﬂg ein‘a? 8Gs a

na S are nonitore over

d
f:ﬂ;éﬁgﬁva%f@% deiice %Q@Itlglj.n lyjdug! sepsing arays § 'éaqﬁ%fﬂévou%l@ut the

showyifitefoif eHdldscBtize@AbRinl g%rr%ék | eRd RffieRS Ifbs UbWR o8 dn8Son,
or another simlar netho tais collected from

i ndi ¥ Qtharwisesngnges the disggytized sersing gitay 3.qnd sighals @ goxitergd

n, V'o@exaé:@hlg%tdf?reqﬁén%i% 5018 SPRMH SR qutcy OhsRESwn in Figure 3. Data
physi ol ogi cal signals. The dlscrltlzed sensing array 3

can h%@eﬁ%mmﬁmah@@@ﬁhﬁr symilar gupthade datais collected from
h
i 11 O P e o O S R S o 2
por t ielpatrerhechpyacal gy gfherdlhssifrlbglpd egndensi ng arr ay. The
di scritize &1@5}54 %kﬂseﬂ&f(i)%% g, ﬂaﬁ%hx%%%ns‘o}s%aﬁgerd'ﬁm%ﬂ& a
0] uc

that is anal energy spect
| ocatreguies Oﬂ_ll’teglﬂlal,‘ c(mﬁgtsrhtmm Figufei élgandeFl@re J i vl diffarents

T T R AT T e T —
usedanaydetern1ne nmonmentum fl ux of energy through the -
peti - APASESENAS b SRR O TR B
r el atpralusérnergyabeadiasit lobgionn T coh,ng slﬂiﬂrﬁn Fipubd D OThe data is used
br es%(l)] crie%:ermine the variance of the time series signals. Computational analysis of
data collected is used to determine momentum flux of energy through the patient.
Blood pressure is related to the momentum flux through a mathematical
model. The following relationship relates the incoming data to blood pressure:
Pa=K*(El — En) = Average pressure due to excess flow of momentum
Pa = Average blood pressure
K = Constant
E1 = Summation of energy spectra (area under the curve — variance
of time series) at location 1 x Pulse wave velocity

En = Summation of energy spectra (area under the curve — variance



Pa = K*(E1 - En) = Average pressure due to excess flow
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various discretized sensor array signals,




cal cul ating energy spectrumfromthe tine series data,
determ ning variance of each discretized sensor array,
woabwswoes ng a val ue for vital signs of a pati ear/us204/020767
The nmethod of claim1, wherein the vital signs are
average, nean, systolic and diastolic arterial blood
pressure. 3. The nmethod of claim1l, wherein the vital
signs are hypertension and rel & ed nedi cal conditions.
4. The method of claim11, further conprising |ying on,
st andClaignson, or ot herw se contacting the discretized
sensor arrays. ,5. . The nethod of claiml, wherein the
col l ecting 't herrla@&{;oé’tsitrfgdmélé’BW’tvF gftﬂ]élggé’?(’ﬁ’ﬁﬂ%‘&grfﬁﬁ?%dal
or otdeemprigihy'si ol ogi cal signals is perfornmed over a
range of frequencies. 6. The. nethod of claim1,
wher ei n ttl?éovgﬂﬁ‘g VI AYTE T‘l‘écrEﬂZgEFeé’F‘?rzaé@ysacousti c,
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and related medical conditions.

4, The method of claim 1, further comprising lying on, standing on, or
otherwise contacting the discretized sensor arrays.

5. The method of claim 1, wherein the collecting the discretized
acoustic, electromechanical or other physiological signals is performed over a
range of frequencies.

6. The method of claim 1, wherein the collecting the discretized
acoustic, electromechanical or other physiological signals is performed over a
single frequency.

7. The method of claim 1, wherein the collecting acoustic,
electromechanical or other physiological signals further comprises collecting data
in a time domain or frequency domain.

8. The method of claim 1, wherein the calculating a value for vital
signs is performed with non-time series methods for determining energy at various

array points or a combination of array points.



nmomentum fl ux fromdata gathered fromthe discretized

signal arrays. 12. The nethod of claim 11, further
woanproeiosg cal cul ating a patient's vital signBCcTusm04/020767

the nonentum flux. 13. The nmethod of claim 1, wherein

the one or nore discretized sensor arrays are not

attached to the patient. 14. A radiation stress,

non-invasive vital sign nonitéring device conprising:

one or nore discretized sensor arrays for measuring

and col | ect i nfhedhatbaddf el 1aohersiniths transmitting of discretized

el ectr chani cal . ot.her. /Si ol ogi cal .. signals from
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series data fromvarious discretized sensor array

si gnal s, [¢al cthednstpgd ofslaimay 1 slyethercamprisipgsalqudating ppatient's
ser viRd siad RomARSnslatREMRkNg variance of each

di scretized sensor_array. 15. The device of claim 14,
wher ei n the vihedretkgdp{<laimd, whesein ge ongenmoresdissrasizedsensor
and o@li@ated ot GitRhdEDH R pdpbRod pressure. 16. The device

of claim 14, wherein the Vi t al signs are hypertension
and rel aled raidiagipn stogselinon-onvesivelvital Sigrempgtdning dexfice

cl apdhdkingrherein the patient lies on, stands on, or

one or more discretized sensor arrays for measuring and collecting
discretized acoustic, electromechanical, or other physiological signals
from a patient,
a surface on the one or more discretized sensor arrays for engaging a
patient,
a transmission system for transmitting data collected by the one or more
discretized sensor arrays, &
areceiving device for receiving the transmitted data from the one or more
discretized sensor arrays, and
a computing device connected to the receiving device for calculating
values of vital signs of the patient by
producing time series data from various discretized sensor array
signals,
calculating energy spectrum from the time series data, and
determining variance of each discretized sensor array.
15.  The device of claim 14, wherein the vital signs are average, mean,

systolic and diastolic arterial blood pressure.



ot herw se contacts the discretized sensor arrays. 18.

The nethod of claim 14, wherein the discretized sensor
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el ectromechani cal or ot her physiol ogical signals over

a range of frequencies. 19. The nethod of clai m 14,

wherein the discretized sensor arrays collect the

di screti zed acoustic, electrondchani cal or other

physi ol ogi cal signals is perfornmed over a single

frequency.1620. Théeevitidielind 4, clirrdin thé vitslkRigheard hifegtension
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signal s in7a tTHendMeabNclgi 14, dgeRMCHe piaiRl 1its or, ktand$ién, or
met hod of _claim 14, wherein the conputing device
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t r ansgyet §ragF§gfr§g§hg&§gSS| gnals via wire, fiber optics
or wireless he nethod of claim 14, wherein the

di scretizdd- seﬂb@hleﬁlpd aelaigy Wy whereghe diswesized sensor arrays
| -
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conpmeefgnnmmmglgﬁmuem from dat a gat her ed fromthe
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wherein the co fur
pat i ewlled the ctla:reﬁze@mumcow’watﬂomedmmaitqn mh‘et physmlb@carrshglals in

nmet hod. of ,cl e t he one or nore
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- patient. 21.  The method of claim 14, wherein the computing device calculates a
value for vital signs with non-time series methods for determining energy at
various array points or a combination of array points.

22.  The method of claim 14, wherein the transmission system transmits
discretized signals via wire, fiber optics or wirelessly.

23.  The method of claim 14, wherein the discretized sensor arrays
provide continuous, real-time monitoring of a patient's vital signs.

24.  The method of claim 14, wherein the computing device computes
the momentum flux from data gafhered from the discretized signal arrays.

25.  The method of claim 24, wherein the computing device further
computes a patient's vital signs from the momentum flux.

26.  The method of claim 14, wherein the one or more discretized

sensor arrays are not attached to the patient.



