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combination of the HRV computed and the v1ta1 sign output; and, an output dcvwg -
displaying to a user the hkehhood of survival of the patient to the ope” or more
selected time limits due to cardxac causes. The apparatus may furthpr mchxde a datd
mput device constructed and arranged to collect at least one. of pauent demographlc
survival addxtlonal}y in view of the collected patlent demographlc mforrnatmn and ‘
patient history mformat;on The appargtus may yet further 1nc1ude a tzme hmzt of
between 4 and 24 hours or a t1mc lifmit of between 4 and 72 hours. ‘
[0012] The mventlon will be further 1llustrated in the foIIowmg descnptlon, with

reference to the drawm gs.
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combination of the HRV computed and the vital sign output; and, an output device
displaying to a user the likelihood of survivalv of the patient to thé one or more
selected time limits due to cardiac causes. The apparatus may further include: a data
input device constructed and arranged to coHec‘i at least one of patient demographic
information and patient history mformatmn and computmg the hkehhood of
survival additionally in view of the collected paﬁent demographlc mforrna‘uon and ,
patient history information. The apparatus may‘yc't further mclude. 4a time 11m1¢ of AA
between 4 and 24 hours or a time limit of between 4 and 72 hours. | . |
[0012]  The invention will be further illustfated ‘in the following description, with

reference to the drawings.

Brief Description Of The Drawings
[0013] In the drawmgs, like reference characters generally refer to the same parts

throughout the d1fferent views. The drawings are not necessarily to scale, emphasis

 instead generally being placed upon illustrating the principles of the invention. In

the following description, various embodiments of ﬁhe invention are described with
reference to the following drawings, in which:

[0014]  Figure 1 is a flow chart illustrating a method, according to one
embodiment of the present invention, used to produce an artificial neural network
capable of predicting the ACP events and survivability of a patient,

[0015] - Figure 2 is a schematic representation of an artificial neural network -
according to one embodlmcnt of the present invention. L _
[0016] Figure 3 is a schematxc representatlon of an art1ﬁ<:1a1 neural networkjﬁ}
according to one embodiment of the present mventlon - p o
[0017]  Figure 4 shows a block diagram of a. system used 'to predlct the ACP .
events and survivability of a patient. '

[0018] Figure 5 shows a flow chart, in accordance with embodimeﬁts of the. -

‘invention, implemented by a signal acquisition block.

[0019]  Figure 6 shoWs a flow chart, in accordance with embodiments of the

invention, implemented by a signal processing module.
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least one input with an associated weight; and ‘ o /

1. A method of producing an ar‘uﬁcxal neural network capable of prcdxctm the

survivability of a patient, the method comprising:

storing in_ an electronic database patient health data, the patient Health data |
comprising a plui'ality of sets of data, each set having at least one of a st'pai*ameter
relating to heart rate variability data and a second parameter relating {6 vital sign data '
each set further having a third parameter relating to patient surv1vab/1 é'}

prov1dmg a network of nodes interconnected to. form ar g ificial neural network '

the nodes comprising a plurality of artificial neurons, -each

training the artificial neural network using the patxent health data such that thej
associated weight of the at least one mput of each arnﬁcxal neuron of the plurality of
artificial neurons is adjusted in respomnse to respe «t’ii/e first, second and third parameters
of different sets of data from the patient healthf}iﬁta, such that the artificial neural network

7
is trained to produce a prediction on the survivability of a patient.

7
.

;‘“ .
2. The method of claim 1, wherem ‘the heart rate vanabﬂlty data is exu‘acted ﬁrom an

elcctrocardlogram (ECG) signal ﬁ"orﬂ at least one patient.

/{
&

3. The method of élq;ixf; 2, wherein extracting the heart rate variability data

. /
comprises /

filtering the ECG signal to remove noise and artifacts;
" locating a QRS comphax within the filtered ECG signal; .
- finding a KR 1nterval between successive QRS peaks of the QRS complex and

: processmg the sequence of information thhm the RR mterval to obtam the heart :

rate vanablhty data.

A

4. ff""' The method of claim 3, Wherem a band pass ﬁlter 1s used to: ﬁlter the ECG szcrnal -

and locate the QRS oomplex

v"[

6a
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3. The method of claim 4, wherein the band pass filter frequency range is be

about SHz to about 28Hz.

6. The method of claims 3 to 5, wherein the QRS peaks are lkocated by:
locating a maximum peak data value first occurring in the filtered ECG signal;

determining an upper amplitude threshold and a lower 'amplli}tdde threshold from
the located maximum peak value; /

locating a peak value : ' ,
Iocatmg minimum values on either side of the peak ﬁ/e and _
denoting, ‘when the peak value is above the upper mphtude threshold Wh1le the -

minimum values are below the lower amplitude thresho,lé the location of the peak value
as a R position, the location of the minimum value occ”umng closest on the left side of the
R position as a Q position, and the location of tl}e minimum value occurring closest on

the right side of the R posmon asaS posmon, /sfg as to form the location of a QRS peak -
within the filtered ECG signal, f

f'
ra
£
&
&

7. ' The method of claim 6, whergiﬁ the positions of other QRS peaks within the
filtered ECG signal are located by itex‘%.ting the process of:

Iocanng another peak value
locating other minimum values on either side of the another peak valne; and

“denoting, when the fgmother peak value is abovc the upper amplitude threshol&
while the other minimur'x‘e;r";;alucs are both below the lower threshold, the location of the
peak value asa R po§ifi:on, the location of the minimum value occurring closest on the
left side of the. R ﬁgsition as a Q position and the location of the minimum value

occurring closcst on the nght side of the R posmon as a S position, so as to form the

Ioca‘mon of another QRS peak

8. The method of clairhs 3 to 7 wherein processmg the sequence ‘of 1nformat10nﬁ
W1thm ‘the RR interval further compnses removmg outhers from the sequence O'f

mformatlon within the RR interval by:

f

’ | finding a median value and standard deviation value for the RR interval;

6b
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calculatmg a tolerance factor based on the standard deviation value;

retammg a portion of mformatmn that lies thhm the RR interval spanning eit

obtained from the retained portion of informa{tion; and

discarding the remaining portion of the information from the

information.

9. The method of claims 1 to 8, further comprising classifyix}, the first parameter,
S y | |

the second parameter or a combination of the first parameter a;}l/fhe second parameter as

feature vectors of the patient health data and training the ir/t:j 1al neural networlé With the

feature vectors.

10.  The method of claims 1 t0 9, wherein the e/r/tjfﬁeial neural network is implemented

as instructions stored in a memory that when executed by a processor cause the processor

/
to perform the functions of the artificial neu/r/;a/]/r/xetwork

S

g : .
11.  The method of claim 10, wherei i the artificial neural network is based on support

vector machine architecture, where/ixf the associated weight of the at least one input of

each arnﬁcxal neuron of the plur%hty of artificial neurons is mztzahzed from a library used

by the support vector machme /

jf

£
Fa

12. The method of ‘claim 11, the support vector machine compnses a decision

function, the decxslomfunctlon given by

fx)= sm(Z a,o»,k(x %, >+b>

-h .

. wherein sgn() Is a sign funcnon (x5 xl) is set of feature vector; k(x:x;) is a kemel matrix '

: constructed by x and Xy 1s 1 or -1; which 1s the label of feature vector Xij 2, and b are'. :

pa;rameters used to define an Optlmal decision hyperplane so that the margm between two

/
cl;zsses of patterns can be maxnmzed in the feature space

/

6¢
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_random selection by the extreme learning machine.

—

13.  The method of claim 10, wherein the artificial neural network is based on a/

extreme learning machine architecture, wherein the associated weight of the at least ogfe

input of each artificial neuron of the plurality of artificial neurons is initialized t

14.  The method of claim 13, wherein the artificial neural network is/fealized as a
single-layer feed-forward network, whereby the prediction on the su

paticnt is derived. from the function,

fi(x,) = Zﬂg{w E+B)=t; j=leoN

i--'l

wherein x; is an 1nput vector to an input of one of the pluz;;;y of artificial neurons for j =

1, 2, ..., N input vectors; w; is the assocmted wcmht of the input of the artificial neuronﬁ
receiving the x; input vector; g(wi.x; + b;) is an outpu / of the artificial neuron rccezvmg.
the x; input vector... fori =1, 2, ..., N artificial ;}yurony Biis the output weight vector

that associates an i” hidden neuron with a respeg/t ve output neuron; and b; is the bias for
s

the i® hidden neuron. /

&
f

15. The method of claims 1 to 14, Wpérem the training of the artificial neural network
/

is based on back-propagatlon Ieammgé,
: /

éf

6.  The method of claim ;"15 wherein the back~propagat10n leammv uses. the .

.

evenb Marquardt al gonthm

i
&

17. - The method of /@flaims | to 16, wherein each of the plurality of artificial neurons
has an activation @ffiction, the activation function being selected from a group of

functions comprisihg hardlim, sigmoid, sine, radial basis and linear.
/ _

f[
Vs

- 18. The method of clanns 3 to 17, further compnsmg

pamtxomno the sequence of information W1th1n the RR mterval mto non-

overlappmg segments; and ‘ ,
using the nop-overlapping segments to train the artlﬁcxal neural network

6d
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19.  The method of claims 3 to 17, further comprising
eXtra.cting a length of signal _within the RR interval of each -of the filtered ECG

signal; ' L ' / .
partitioning the length of signal into non-overlapping seg;y:nts; and
selecting at least one of the non-overlapping segments tg' train the artificial neural

network.,

20.  The method of claim 19, wherein each of ttie/é)n-overlapping segments is of

substaﬁtiaily eqiléd lehgth; S
oY e , /
21, The method of claim 19, wherein each of the flgjn—overlappiﬁg segments 1s. of an
. : f _ . o S

unequal length. o L/

22.  The method of clalms 18 to 21, »whercm the non-overlapping segments have a

fixed Iength /

23. The method of clanns 18 to 21, wherein the non-overlapping segments have an.

adjustable Iength

24, - The method of clalms 1 to 23 wherein each set of the plurahty of sets of data_:

further comprises a fourth parameter relating to patlent characteristics.

25. " The methoglf%f claim 24, wherein the patient characteristics comprises any one or

more of the folquiz;ing: age, gender and medical history.

26. A method of’ prechctmg the survivability of a patlent the method compnsmo :

mcasunng a first set of parameters relatmg to heart rate vanablhty data of a: » .

' an ent

measuring a seoond set of parameters rclatmc to VItaI sign data of the patlent

be
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providing an artiﬁeial neural network comprising a hetwork of interconnegted
nodes, the nodes comprising a plurality of artificial neurons, each artificial neuron
at least ojne. inpet with an associated -Weight adjué’ged_ by training the artificial neural
network using an electronic database having a plurality of sets of data, each sét haviﬁg at’
least a parameter relatmg to heart rate variability data and a parameter = jatin’g to vital -
sign data, each set further having a parameter relatmg to patient survivability;

processing the first set of parameters and the second set of ?j eters to produce
processed data suitable for input into the artificial neural network; / o |

‘providing the processed data as input into the artificial np{ral network; and

obtammg an output from the artificial neural netwerk the output prov1d1n0 a

/

' predictlon on the survivability of the patient. : //

27.  The method of claim 26, wherein the proe?sefé data of the first set of 'i)arameters.

and the processed data of the second set of parameters are represented as a feature vector.

/

28.  The method of claim 26, wherein the/ processed data is the first set of parameters

and the second set of parameters being repf'fe'sented as normalized data.
/

i

29.  The method of claims 26 to 28

wherem the processed data is partitioned into non-overlappmg segments so that.

- rthe mput into the artificial n;ural network compnses sets of one or more of the non—j,

overlappmsz segments of processed data; and Wherem '

~a result is obtamed for each of the sets of one or more of the non- overlappmg
segments of precessed data, so that each of the results is considered to predict the
survivability of the patient.

4

30. | The mﬁefthod'of claim 29, wherein majority voting is used t0 deteﬁhine the

predxctlon 6n the survzvablhty of the patzent, the majority Votmg represented by the )

, functlon,

/

y maxZD

nr=l

£
K

Fa

6f
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wherein Dy, is an intermediate variable for final decision mé.king, D, assigned ¢/value

of1ifam® classiﬁcr chooses class j in the decision ensemble, and 0 otherwise. ¢
31. Th‘e method of claims 26 to 30, wherein the feéult of the artificial .él/r/al netvizéﬂc

is coded as a two class label, so that the method further compnses / ; -

applying a label-based algorithm to each of the two class label results to decide

the output from the artificial neural network, thereby prowdm/g}; prediction on the

survivability of the patient. ‘ /}"f '

32. The method of claims 1 to 31, wherein the heart rate variability data cémprises
time domain dafa’, frequency domain data and geomefrid domain data. |
B ' // S o

33.. The method of claim 32, wherein the time }fom‘ain data comprises information on.

- any one or more of the followmg parameters: meén of RR intervals (mean RR), standard ,

deviation of RR intervals (STD), mean of x{he instantaneous heart rate (mean HR),

standard deviation of the instantaneous heart rate (STD HR), root mean square of '

differences between adjacent RR mtervals (RMSSD), number of consecutive RR

intervals differing by more than 50 fms (NNSO), and percentage of consecutive RR

intervals dlffenng by more than 50 ms (pNN50).
34. The method of clauns 32 ‘or 33 wherein the. ﬁ'equency domain data - compnses ‘
information on any one o’r more. of the foHowmg parameters: power in very low |
frequency range (<= Q. O4Hz) (VLF), power in low frequency range (0.04 to 0.15 Hz)
(LF), power in hxgh fﬁequency range (0.15 to 0.4 Hz) (HF), total power which is
estimated from thc vanance of NN intervals in the segment and is measured in ms® (TP),
ratio of LF power to ‘HF power (LF/HF), LF power in normalized umts LF/(TP~
VLF)x100 (L@norm), and HF power in normalized units: HF/(TP-VLF)x100 (HFnonn).., ‘

i
Fe
£
#
/.J

35. The mcthod of claims 32 to 34, wherein the geometric domam data comprzses .

mformatmn on any one of the followmo data: total number of all RR mtervals dmded by :

&
»f
y
e

/

/
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36, The method of clalms 1 to 35, wherein the vxtal sign data comprises

of a patient; : ff

height of hlstogram of intervals (HRV Index) and base width of triangle fit into }
h1stogram using least squares method (TINN) :

more of the following: systohc blood pressure, dxastohc blood pressure, pylse rate pulse

oximetry, respiratory rate, glasgow coma scale (GCS), pain score, tempeypature and age.

37.  The method of claims 1 to 36, wherein the patient health ata used to train the
artificial neural network are standard deviation of the mstantane?ﬁs heart rate (STD HR), |
power in low frequency range (0.04 to 0.15 Hz) in normah;%/gi/ units (LFnorm), age, pulse -
rate, pulse oximetry, systolic blood pressure and diaétolic blood pressure.

38. The mejthod of claims 24 to 37, wherein the measured first set of parameters are.
standard deviation of the instantaneous heart rate (,,STD;HR) and pox;ver in low frequency |

range (0.04 to 0.15 Hz) in normalized units (LFnorm); and the measured second set of

parameters are age, pulse rate, pulse oxime’cryf systolic blood pressure and diastolic blood

pressure, /

39.  The method of claims 1 to 38 Wherem the prediction on the surv1vab1hty of the

patient is eﬁher death or. survxval of the patient.

40. A patient surv1vab111ty predxctzon system compnsmg

a first input to recewe a first set of parameters relatmo to heart rate Vanabﬂxty data.

s . . . .
a second input to receive a second set of parameters relating to vital sign data of

o
4

" the patient; /s

-a memor’? module s‘torin0 instructibns to ifrlplexnent an artiﬁcial neuraljnetwofk'
compnsmg a netvvork of interconnected nodes, the nodes compnsmo a plurality of
artificial. neurons each artlﬁcwl neuron having at ]east one input w1th an assoc1ated
wclght adjustcd by training the artxﬁczal neural network using an e]ectromc database ;

havmg a plurality of sets of data, each set havmg at least one a parameter relatmo to heaﬁ -

6h
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rate variability data and a parameter relating to vital sign data, each set further having
parameter re] ating to patient survivability;

a proeessor to execute the instructions stored in the memory module to pefform
the functions of the artificial neural network and output.a prediction on the s f'xvability :
of the pat1ent based on the first set of parameters and the second set of parameters, and

a display for dlsplaymg the prediction on the survxvabﬂzty of the p?t’lent ‘

41.  The patieﬁt survivability prediction system of claim 40, ﬁlrt}n’ér COtnprising a port
to receive the first set of parameters from the first input and the /sefcond set of parameters

from the second input. ' : /

42,  The patieat survivability prediction system of clajifig 40, further comprising
a first port to receive the first set of parameter /ﬁ("om the first input; and

a second port to receive the second set of garam_eters from the second input. N
/ ‘

+

43. A method of predicting the sumvabﬂfty of a patient, the method comprising:

measuring a first set of parameters relating to heart rate vanablhty data of a
patient; : /
measuring a second set of parameters relating to vital sign data of the patient;

obtaining a third set of parameters relating to pattent characteristics;
prov1d1ng the first set of parameters, the second set of parameters and the third set -

of parameters as sets of nom. alized data values, Where reaulred to a scoring model
.4’

1mp1emented in an electromc database, the scoring: model having a respec‘uve cateoory )

associated to each parameter of the first set of parameters the second set of parameters
and the third set (of parameters, each category having a plurality of pre-defined value

ranges, each of the plurality of value ranges having a pre-defined score;

determmmg a score for each parameter of the first set of parameters, the second

set of parameters and the third set of parameters by assigning the sets of normalized data

to respeotlve pre-deﬁned value ranges, encompassing the sets of normalized data values, -

of the plurality of value ranges of the cateoory assocnated to the respeetlve parameter of :

‘vthe ﬁrst set of parameters, the second set of parameters and the thlrd set of parameters, . i.;

6i
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obtaining a total score, being a summation of the score for each parameter of th

first set of parameters, the second set of parameters and the third set of parameters, fthe
total score provid-ing an indication on the'survivability‘of the patient. |
44,  The method of claim 41, wherein the scoring model further comprisef a plurality

of risk categories, each category having a pre;deﬁned range of values, the method further :
comprising assigning the total score to the category having the preAdefined range of
values encompassing the total score, to determine which of the plur/z}l'ity of risk categories

4

the total score belongs to.

45. A system for the detection of impending acute c f/hopulmonary medical events-

that, left untreated would wzth a reasonable hkehhood Aesult in e1ther severe injury or

death compnsmg _ ' : /

/ ‘
an electro- cardlogram (ECG) module 1nel’{1d1ng a plurahty of electrodes for.

sensing a patient’s ECG and having an ECG. output

a sensor for sensing a patient’s physm}ocnc parameter other than ECG;

a first input for receiving the ECG fpﬁtput

a second input for receiving fignals from the sensor for sensing a patient’s

physiologic parameter other than ECG
a third input constructed anﬁ arranged to receive:

para.memc information descnbmg at least one element ofa patlent s demooraphlc

!
o

in form ation; and’ gi"
parametnc mformahon describing a panent s medlcal history;

a digitizing umt for digitizing the ECG and the physiologic s1gna1 other than'
ECG; f‘"

a housmg containing a memory unit and processing unit, for storing and
processing, respectxvely, the ECG, the physiologic signal other than ECG patient
demograph;c information and medical history; and : - :

a/ user commumcatlon unit;

/

/ wherein the processing unit calculates at least one measure of heart rate vamabihty'

(HRV), combines that at least one measure of HRV Wlth at least one parameter each ef

,f
£

y,
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patient demographic information and medical history, and calculates a statistical

probability of an ACP event within 72 hours of the calculation.

46. . »Tlie system of claim 45 constructed and arranged to be carried by the atientina

wearable configuration. L ' /

47.  The system of claim 45 wherein the sensor measures the p?‘fusion status of the

microvasculature. . /

L

48.  The system of claim 47 wherein the sensor is a pulse pximeter.

49.  The system of claim 45 further comprising: /

. ff’
an electromagnetic stimulator of physiologi?f tissue.

' : ;S S
50.  The system of claim 49 wherein the eledtromagnetic stimulator stimulates cardiac

tissue. /

s“g{ :

/

&

51. The system of claim 45 whereigﬁhe user communication unit has key entry.

/
/

52.  The system of claim 51 \gh’érein the third input is a key entry.

53.  The system of claim 45 wherein the user ‘communication unit is in the main
" housing;
54, The system/’of claim 45 wherein the user communication unit is separate from

main housing.,

55. Th§=fgystem of claim 45 wherein the user communication unit is a display.

The system of claim 50 wherein the stimulation is pacing.

6k
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58. The systein of claim 50 wherein the stimulation is magnetic stimulati

57.  The system of claim 50 wherein the stimulation is defibrillation.

59, A systcm for predzctmg mortahty ofa patxent bemg treated fcytrauma or as part’

of a mass casualty occurrence compnsmg .
an electro- cardlogram (ECG) module including a plux}lﬁty of electrodes’ for.
sensing a patient’s ECG and having an ECG output; /
a sensor for sensing a patient’s physiologic parameter, {;161' fhan ECG;
a first input for recewmg the ECG output; /

a second input for recelvmg signals from the/gensor for. sensmg a pat:ent s
/ .

_physiologic parameter other than ECG; -/

~ a third 1nput constructed and arranged to rec;:xve

parametric information describing at leas}fone element of a patient’s demographlcﬁ

information; and ‘ f/

parametric information describing a g”;ticnt’s medical history;
a digitizing unit for digitizing t&}g ECG and the physiologic signal other than
ECG; /-

;f

a housing containing a m;mory unit and processing unit, for storing and

-processing, ‘respectively, the ECG the physiologic signal other than ECG, patient

demographlc information and medlcal history; and

. auser commu ()nfllnlt
' wherem the processmg unit calculates at least one measure of hcart rate vanab1hty '
' (HRV), combmcs that at Ieast one measure: of HRYV with at Icast one parameter -

each of patlcnt demographlc information and medical history, and calculates a

statistical probablhty of mortality for the patient.

60.  The system of claim 59 constructed and ammged to be camed by the patient in a

Wearable conﬁguratwn

6l
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61.  The system of claim 59 wherein the sensor measures the perfusion status o 4

microvasculature.
62.  The system of claim 6] wherein the sensor is a pulse oximeter. //
63.. A method of treating a cardiac condition of a patient, cor_npnsm%/"
measuring heart rate variability (HRV) of the patient; / :
_measuring vital sign data of the patient; Vo

predicting, using a computing apparatus constructed and a‘{ranged for the purpose,

a likelihood of survival of the patient to one or more selectedf' time limits based on HRV

i{

in combination with the measured vital sign data; and /
g

4

treating the cardiac condition as indicated by /the vital sign data when the-

hkehhood of survxval of the patlent to one or more s?}é cted time limits is below a desired

threshold. ' /

| /
y,
64.  The method of claim 63, further compmsmg
collecting at least one of patlent demographm mformatlon and patient history

information; wherein predicting further compnses
computing the likelihood of survxval additionally in view of the collected patient

demographic information and pathpt hxstcry information.

selectmg a time 11m1t of between 4 and 24 hours

66.  The method ofclaun 63, further comprising: -

selecting a @jﬁe limit of between 4 and 72 hours.

67. Appara,t{is for predicting a likelihood of survival of a patient to one or more
selected time limits due to cardiac causes, compnsmg
hcart rate sensor havmo a heart rate output;

;a v1ta1 sign sensor having a vital sign output;. -

6m
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a computational module receiving the heart rate output and the vital sigﬂ/ output,

/

g

and performing: /

' eomputmg heart rate variability (HRV) related measures from the heart

f/

Tate output received; and -/
Y,
: computmg the hkehhood of survival of the patlent /o the one or more

selected time limits due to cardxac causes, from a2 combmgtlon of the HRV related}

A

measures computed and the vital sign output and j“ﬁ

.an output device displaying to a user the likelihood ptf survwal of the patzent to the

one or more selected time limits due to cardiac causes. f
i

&a

68. . The apparatus of claim 67, further compnsmg
a data mput device constructed and arranged to collect at least one of patxent.
demographle information and patient hlstory mformat}on, and '

computmg the likelihood of survxval additionally in view of the collected patient

demographic information and patient hlstory mforma’non

f

69. The apparatus of claim 67,further cdmprising:

a time limit of betweep‘”‘}} and 24 hours.

70. The mvthod of elann 67, further comprising:

a time hmlt of between 4 and 72 hours.

6n
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Brief Description Of The Drawings
[0013] In the drawmgs, like reference characters generally refe to the same parts

throughout the d1ffercnt views. The drawings are not necessl?fly to scale, emphasis

the following description, various embodiments of the imvention are described with

" instead generally being placed upon illustrating the pjly/les of the invention. In

reference to the following drawings, in which: /

[0014] Figure 1 is a flow chart ﬂlustrati?g/a method, according to one
embodiment of the present invention, used tg/ﬁroduce an artificial neural network
capable of predicting the ACP events and f}lﬁlivability of a patient.

[0015] Figure 2 is a schematic repr"ésentatidn of an artificial neural network
accordmg to one embodunent of the pfesent invention. '

[0016) Figure 3 is a schematw representatlon of an artlﬁmal neural networki -
according to one embodlment @f the present 1nvent10n : .
[0017]  Figure 4 shows e block diagram of a. system used ‘to predzct the ACP'

events and survwabxhtygof a patient.
[0018]  Figure 5 shows a flow chart, in accordance with embodiments of the. -

“invention, 1mplemented by a signal acquisition block

[0019] Fxgure 6 shows a flow chart, in accordance with embodiments of the

invention,{,amplemented by a signal processing module.
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