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INDEPENDENT NON-INTERFERING
WEARABLE HEALTH MONITORING AND
ALERT SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 USC
119(e) from U.S. provisional application 61/498,736 filed
Jun. 20, 2011, and the benefit under 35 USC 119(e) from U.S.
provisional application 61/584,823 filed Jan. 10, 2012, the
disclosure of which are included herein by reference.

[0002] This application relates to the PCT/IL.2010/000774
(°774), the disclosure of which is included herein by reference
in its entirety.

FIELD OF THE INVENTION

[0003] The present invention relates to real-time health
monitoring systems and more particularly, the present inven-
tion relates to an independent wearable, real-time, substan-
tially continuous health monitoring system, carried by a
monitored person (or another living being) by wearing special
garments, such that the system does not interfere with the
everyday life of the monitored living being.

[0004] Furthermore, the system of the present invention
issues a personal-alert to the monitored person, and possibly
to external parties, upon detecting a potentially health haz-
ardous situation. The monitored person does not need to do
anything in order to get a personal-alert, but just to wear the
special garments (including an undershirt or a bra) that are
part of the system and to have the smart-phone at hand. A
variety of sensors are embedded and/or integrated into the
special garment, thus facilitating the detection of a variety of
health related abnormalities, including the main aspects of
cardiac hazards such as Arrhythmia, Ischemia, heart failure
and more. The sensors are embedded and/or integrated into
the special garment and include electrodes for measuring
clinical level ECG, preferably, having at least a 12-leads
ECG.

[0005] An innovative probe device is preferably used to
detect a predetermined physiological or chemical parameter
of a particular living being, facilitated to compensate for
slight displacements ofthe electrodes on the body (especially
when the person is in motion). The probe device includes a
multiplicity of electrodes, each providing a sensed-signal,
and a probe processor for selecting the best sensed-signal as
the output of the probe device.

BACKGROUND OF THE INVENTION AND
PRIOR ART

[0006] PCT application’774 explains the need for “a health
monitoring system, implantable into and/or wearable by a
living being to be monitored, wherein the system does not
interfere with the everyday life of the monitored living being
and issues an alert upon detecting a potentially health hazard-
ous situation or a tendency to develop such sitvation.” Such an
“early warning” system, is the subject of the current inven-
tion.

[0007] As described in 774, there is a need for a health
monitoring system that continuously checks the well being of
aperson (or any other living being) that, typically, is consid-
ered healthy (or with a known set of diseases), covering a
significant range of health hazards that may cause a signifi-
cant life style change/limitation, and provides an alert as early
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as possible—all this, with no significant limitation to the
normal life style of the person bearing the system.

[0008] Preferably, with no limitation, no special or routine
actions are required of the monitored living being in order to
be alerted, no special surgery should be required for the
system to operate nor should limiting wearable devices be
needed, as one of the system’s major goals is to facilitate the
user of the system to assume his/her normal life until a poten-
tially dangerous health situation occurs or evolves. Naturally,
such a system may also be used by a sick person, detecting
potential exacerbations or new problems.

[0009] Attempts have been made to tailor sensors into a
garment, in order to monitor health related parameters of
living beings. However such systems either record the signals
for future, off-line analysis, or attempt to provide a health
diagnosis. The off-line analysis may often prove to be too-
late, and the health diagnosis is usually not accurate enough to
trigger a definite intervention or instruction to the user.

[0010] Furthermore, attempts have been made to tailor sen-
sors into a garment, in order to provide measurements ofheart
status in real-time. However, those measurements are limited
to facilitate detection of various types of arrhythmia cases, but
fall short of reliable ischemia detection. Yet furthermore,
attempts have been made to send the measured data to a
remote monitoring center for analysis and decision about
clinical aspects. However, those solutions create a strong
dependency on communication, availability of professionals
and their attention, sometimes losing critical “time-to-hospi-
talization” in acute events.

[0011] There is therefore a need and it would be advanta-
geous to have an independent system that facilitates measur-
ing health related bodily parameters, preferably including
measuring clinical level electrocardiogram (ECG), analyze
the data in real-time, while the user is at rest or in motion, and
upon detecting abnormal measured parameters, including
ischemia hazards, alarms the system carrier to seek medical
help. Analogously, it would be advantageous to have a system
that serves as a family doctor (or another professional physi-
cian) of limited scope, who would have, seeing the abnormal
measured parameters, sent the person to the emergency room.
Hence, analogously, the innovative system would serve as a
24/7 alerting family doctor for definite “go to hospital” cases.

[0012] The term “continuous monitoring”, as used herein
with conjunction with a health monitoring system, refers to a
health monitoring system, facilitated to monitor a living
being substantially continuous, day and night, when the
monitored living being is awake or asleep, and active in
substantially all common activities of such living being.

[0013] The term “seamless™, as used herein with conjunc-
tion with a wearable device, refers to a device that when worn
by an average person, wherein the device puts no significant
limitation to the normal life style of that person and preferably
not seen by anybody when used and not disturbingly felt by
the user while wearing it. Furthermore, no activity is required
from the monitored person in order for the system to provide
a personal-alert when needed. It should be noted that people
that pursue non-common life style, such as soldiers in combat
zone or in combat training zone, or firefighters in training and
action, or athletes in training or competition may utilize non-
seamless devices. As the “seamless” characteristics refers
also to the user’s behavior, the wearable component is pref-
erably an item thatis normally worn (e.g., underwear) and not
some additional item to be worn just for getting the alert.
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[0014] The terms “underwear” or “garment”, as used
herein with conjunction with wearable clothing items, refers
to seamless wearable clothing items that preferably, can be
tightly worn adjacently to the body of a monitored living
being, typically adjacently to the skin, including undershirts,
brassiere, underpants, socks and the like. Typically, the terms
“underwear” or “garment” refer to a clothing item that is worn
adjacently to the external surface of the user’s body, under
external clothing or as the only clothing, in such way that the
fact that there are sensors embedded therein and/or integrated
therein, is not seen by any other person in regular daily behav-
ior. An underwear item may also include a clothing item that
is not underwear per se, but still is in direct and preferably
tight contact with the skin, such as a T-shirt, sleeveless or
sleeved shirts, sport-bra, tights, dancing-wear, and pants. The
sensors, in such a case, can be embedded in such a way that
are still unseen by external people to comply with the “seam-
less” requirement.

[0015] The term “tightly” means that specific portions of
the garment where there are electrodes or other sensors that
require certain pressure on the body to obtain a satisfactory
signal, are designed to be as tight as needed. However, all the
other parts of the garment may be not as tight. Optionally,
there is a provision to facilitate tightening or releasing certain
portions of the garment, by built-in straps or other tightening
means, so that the need for more or less tightness does not
require the replacement of the whole garment.

[0016] The term “independent” as used herein with con-
Junction with a garment, having a wearable device or a health
monitoring system, refers to an item that does not depend on
any external entity, such as remote monitoring center, but may
operationally depend on another regular common personal
item of the same user, such as a personal mobile device having
a garment-control application, being part of the health moni-
toring system. It should be noted that if the monitored living
being is not a human being, the personal mobile device is
carried by the care-taker of the monitored living being. It
should be noted that in the case of an animal, the seamless
feature 1s of lesser importance.

[0017] The term “abnormal”, as used herein with conjunc-
tion with health related parameters, refers to a parameter
value or one or more ranges of values which are defined as
health hazardous or as potential health hazardous, when a
trend is identified, and requires attention. For example, the
normal blood pressure of an adult person is in the range
120/80 mm Hg. Typically, a systolic blood pressure of 130
mm Hg would not be considered hazardous. However, if a
person has a stable mean blood pressure of around 8510 mm
Hg, and suddenly it increases to 125+10 mm Hg, this may be
considered as an abnormal situation. Likewise, if the mean
blood pressure changes gradually and consistently from 85
mm Hg to 120 mm Hg, in a clear trend, a personal-alert should
be issued. The threshold value from which the high blood
pressure parameter is considered as health hazardous may
vary and can be set personally and optionally, dynamically
updated, either manually or automatically, by an adaptation
algorithm. Once the high blood pressure parameter, in the
above example, is set, any value out of the set threshold value
will then be considered as abnormal for that person.

[0018] Thephrase “clinical level ECG”, as used herein with
conjunction with ECG measurements, refers to the profes-
sionally acceptable number of leads, sensitivity and specific-
ity needed for a definite conclusion by most cardiology phy-
sicians to suspect a risky cardiac problem (for example,
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arrhythmia, myocardial ischemia, heart failure) that require
immediate further investigation or intervention. Currently, it
is at least a 12-leads ECG and preferably 15-lead ECG,
coupled with a motion/posture compensation element, and a
real-time processor with adequate algorithms.

[0019] The term “personal-alert”, as used herein, is a noti-
fication issued to the specific user after detecting a health risk
hazard by a system according to the present invention. The
personal-alert issued by the system is substantially similar to
a decision of a family doctor or another professional physi-
cian who would have taken, seeing the abnormal measured
parameters, in order to instruct further investigation or inter-
vention. The term “specific user” as used herein, means that
the personal-alert decision is preferably made while taking
into consideration the history of indications, treatments and
personal situation of the user, including personal preferences
and other personally adapted considerations.

[0020] A number of systems that analyzea cardiac patient’s
condition are commonly used. Such systems include some
form of ECG electrodes (“probes”) that are removably
attached adjacent to the patient’s body and are connected to
the system. Typically, the electrodes are securely attached to
the patient’s body at a selected location by suction cups, pads
having two-sided glue and other attaching means that can be
securely attached to the patient’s body and forcedly removed
when the measurements are concluded. Thereby, the elec-
trode remains attached to the patient’s body at a specific
location during the time of measurement, which time is very
limited and typically lasts a few minutes up to a few hours.
[0021] Also, typically, either a physician or a nurse is
responsible for the actual placement of the electrodes at the
specific points known to be adequate for accurate ECG mea-
surements.

[0022] However, when using a wearable, continuous real-
time health monitoring system, worn by a monitored person
thereby placing the probes just by wearing, a sensor that is
built into garment remains in the vicinity of a specific target
bodily location of the monitored person. However, still, there
are some changes in the relative position of the sensor with
respect to a specific bodily target location of the monitored
patient, due to relative movements of the garment, carrying
the sensor, with respect to the body of the monitored patient,
or due to the other reasons.

[0023] There is therefore an additional need to ensure a
reliable sensed signal from a probe, integrated into a garment,
requiring at least some compensation for both an initial mis-
placement and physical activity displacement.

[0024] It should be noted that such a mechanism can be
useful in any system with sensors and probes that may move
away from their optimal location, thus degrading the quality
of their measurement.

BRIEF SUMMARY OF THE INVENTION

[0025] The principal intentions of the present invention
include providing a health monitoring and self-alert system,
for detecting one or more potentially health hazardous situa-
tions. The health monitoring and self-alert system is in the
form of a wearable underwear items/garments that provides a
personal health alert, upon detecting an abnormal health situ-
ation, preferably provided on a mobile device having a pro-
cessor, such as a regular mobile/smart-phone, tablet, mobile
computer etc., herein denoted, with no limitation as “smart-
phone”. Optionally, a personal-alert function is also part of
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the wearable device, integrated into the wearable underwear
items/garments, independent of any carried mobile device.

[0026] The system of the present invention facilitates mea-
suring health related bodily parameters, preferably including
measuring clinical level ECG, analyzing the data in real-time,
and upon detecting a situation which requires further inves-
tigation or immediate intervention, alarms the system carrier
to seek medical help. Analogously, the innovative system
replaces the family doctor or substantially any other profes-
sional physician, who would have, seeing the abnormal mea-
sured parameters, sent the person to the Emergency room.
Hence, analogously, the innovative system substantially
reduces the need to consult with a family doctor, on a 24/7
basis in acute cases. Furthermore, it acts like a seamless
family doctor that advises the user when it is an acute case
needing a hospital investigation or intervention, even when
the user is not aware of the situation.

[0027] According to the teachings of the present invention,
there is provided a seamless, substantially continuous, inde-
pendent and wearable health monitoring and self-alert sys-
tem, configured for use by a living being on a daily basis,
including by a healthy living being. The wearable health
monitoring and self-alert system includes a garment worn by
the living being adjacently to preconfigured portions of the
body of the living being. The system further includes a gar-
ment-control device that includes a garment-processor and a
battery. The system further includes a multi-lead ECG mea-
suring device including multiple electrodes or probe-devices,
and an alerting unit.

[0028] Optionally, the garment-processor and the battery
are operatively disposed in a designated pocket in the moni-
toring-garment, wherein the garment-processor and the bat-
tery are removably connected to a respective designated but-
ton. Optionally, the garment-processor is automatically
activated when operatively connecting to the battery to reduce
required user’s actions.

[0029] Preferably, the power source is a rechargeable bat-
tery whereas the charging should require no special care/
operation by the user. For example, the charger is shaped or
built into a closet hanger. Optionally, the charger is a charging
plate. Preferably, the energy harvesting module is integrated
into the undershirt to thereby facilitate recharging while in
operation (e.g. by regular movements of the carrier). Option-
ally, aremoval of the battery facilitates recharging the battery
without having to attach the charging device to the monitor-
ing-garment. In some variations of the current invention, the
recharging may be done without removing the battery from
the monitoring-garment, for example, by using a cable
between the recharger and the battery (using a USB connector
or any other connector) or by wireless techniques (charging
plate, charging hanger etc.).

[0030] Themultiple electrodes of the multi-lead ECG mea-
suring device are embedded into the garment and configured
to detect continuous cardiac electrical activity. The garment-
processor is integrated in the garment and is in operational
communication flow with the multi-lead ECG measuring
device. The lead-wires that connect the electrodes and sen-
sors to the processing unit device are preferably seamlessly
knitted into the monitoring-garment in the production phase
of the monitoring-garment (for example, by using a Santoni
knitting machine), and preferably include some protecting
coating. This way the monitoring-garment is seamless and
facilitates regular laundry washing.
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[0031] The electrodes are typically made of washable con-
ductive yarn. The exact place of each electrode is part of a
preconfigured design of each type of monitoring-garment,
planned to cover the ECG points (and other points in case of
other types of sensors) on the body. The electrodes may vary
in size and shape as part of a specific design, providing some
flexibility for the slight movements of the garment when
wearing and moving.

[0032] The garment-processor analyzes the detected con-
tinuous cardiac electrical activity, to thereby determine if one
or more ECG-parameters of the detected continuous cardiac
electrical activity, or a combination of the ECG-parameters,
are abnormal. When at least one of the ECG-parameters or a
combination thereof, is determined to be abnormal, the alert-
ing unit is operatively activated by the garment-processor to
issue a personal-alert to the living being carrying the health
monitoring and self-alert system, in real time.

[0033] Optionally, the health monitoring and self-alert sys-
tem further includes multiple sensing devices selected from
the group consisting of sensors and electrodes. At least one of
the sensing devices is embedded into the garment, wherein
each of the sensing devices is configured to detect a predeter-
mined physiological or chemical parameter of the living
being. The garment-processor is integrated in the garment
and is in operational communication flow with the sensing
devices. Preferably, the sensors are embedded in such a way
that the sensors are unseen by other people and not felt by the
user to thereby comply with the “seamless” requirement.

[0034] Preferably, the garment-control device further
includes a remote-processor and a transmitter, wherein the
remote-processor is built into a personal mobile device, such
as a smart-phone, coupled with the living being. The personal
mobile device is typically held by the monitored person or is
near the person being monitored. The garment-processor is
facilitated to receive the ECG-parameters and/or the detected
parameters and transmit the received parameters by the trans-
mitter to the remote-processor, wherein the analysis of the
detected parameters is performed by the garment-processor,
the remote-processor or a combination thereof. When at least
one of the received parameters or a combination thereof, is
determined to be abnormal, the activation of the alerting unit
is performed by the remote-processor.

[0035] Optionally, when the living being is an animal, the
mobile computing device is coupled with the caretaker of the
animal.

[0036] Preferably, the multi-lead ECG measuring device
includes at least twelve electrodes, to thereby facilitate clini-
cal level ECG measurements clinical level cardiologic
ischemia analysis. Preferably, the multi-lead ECG measuring
device including at least fifteen electrodes, to thereby
improve the measurements sensitivity, wherein the clinical
level cardiologic ischemia analysis facilitates detecting
health abnormalities selected from the group including ST

elevation, ST depression, T-wave inversion and new left
bundle branch block.

[0037] Preferably, one or more of the sensing devices are
accelerometers, configured to detect motion and posture posi-
tion of the living being, wherein the clinical level cardiologic
ischemia analysis includes body motion & posture compen-
sations, to thereby facilitate the personal-alert to be issued
either in rest or in active states of the living being.

[0038] Optionally, personal-alert are subdivided into alert
levels, wherein the sensing alert levels include a yellow alert
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level, advising the living being to seek medical advice, and a
red alert level, urging the living being to seek immediate
medical help.

[0039] Optionally, one or more of the sensing devices and/
or the probe devices include a multiplicity of substantially
identical sensors or electrodes, and a probe processor;
wherein the identical sensors or electrodes are configured to
sense the same physiological or chemical parameter of the
living being; wherein the probe processor is preconfigured to
select a best sensed-signal out of the signals provided by the
identical sensors or electrodes; wherein the best sensed-sig-
nal is selected according to a pre-configured selection-meth-
odology; and wherein the best sensed-signal is transmitted to
the garment-processor.

[0040] Optionally, the selection-methodology includes
selecting the signal being the strongest, having the best SNR
or a combination thereof.

[0041] Optionally, the selection-methodology includes
selecting the signal best matches a predetermined “normal”
signal, wherein the “normal” may be the average normal
signal of living beings of the same species of the particular
living being; the average normal signal of living beings of the
same gender of the particular living being; the average normal
signal of living beings of the same age group of the particular
living being; a value set by the physician of the particular
living being, or a combination thereof.

[0042] Optionally, the multiple sensing devices include res-
piration detecting sensors to thereby detect respiration abnor-
malities, wherein preferably, the respiration abnormalities
include Sleep Apnea and Dyspnea.

[0043] Optionally, the boundary definition of the parameter
abnormality is personally, dynamically and automatically
adapted to the changes over time of the normal state of the
living being. Optionally, the operation of the system requires
no operative action to be performed by the living being,
before or during the health monitoring.

[0044] Optionally, the remote processor has an optional
adaptation algorithm that determines the “normal state” of the
monitored person, so that the thresholds and other param-
eters’ characteristics may be individually set, preferably auto-
matically. Furthermore, the adaptation mechanism is substan-
tially continuously active, so that the dynamic nature of the
human state is taken into account in the adaptation process.
Furthermore, the processor can determine the ergonomic
parameters and physical status of the monitored living being
(standing, sitting, lying down, extreme activity etc.), using
motion-posture algorithms based on sensors such as acceler-
ometer and gyro based detectors controlled by the system
control unit. The motion-posture algorithms are used to
improve the accuracy of the abnormalities detected, by taking
into account the motion/posture of the monitored person
[0045] Preferably, the mobile device, having a display,
includes a calibration application, performed by the remote-
processor, including the steps of displaying a garment-body
illustration of the garment-body, and activating each of the
sensing devices. Each of the sensing devices analyzes the
signal of the sensor, determines the quality of the signal and
displays a go/no-go indication for the signal.

[0046] Optionally, the monitoring-garment includes a con-
trolled adjustable tightening-mechanism, facilitating manual
tightening of special wires/threads in specific regions of the
monitoring-garment, when a specific sensor requires better
contact with the body of the living being. Optionally, the
adjustable tightening-mechanism includes contractible
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threads operatively controlled by the garment-processor. In
response to sensed data received from the specific sensor, the
garment-processor activates, for example, an external knit-
ting system, to thereby adjust the length of the special tight-
ening wires/threads.

[0047] In the fitting process, the smart-phone application
provides instructions and confirmation about the right size
choice, or the specific portions of the monitoring-garment
that are not tight enough, based on the quality of signals from
the various sensors. The instructions and confirmations are
intended to be used also in the regular daily wearing proce-
dure of the wearable device by the user (e.g. alert when one of
the sensors is not placed tight enough) and during the con-
tinuous wearing of the monitoring-garment.

[0048] The monitoring-garment is designed with versions
adapted for use by male or female persons, day and night, for
regular or special (e.g. sport) usage, wherein the various
sensors of the system are embedded in the monitoring-gar-
ment. It should be noted that any wearable clothing may be
used, as long as the wearable clothing has a direct and pref-
erably tightened contact with the skin of the person in the
appropriate designated area as required by each of the sen-
sors. It should be noted that some sensors do not require the
abovementioned direct contact for example, accelerometers
and breathing sensors. In the case of direct contact, the vari-
ous sensors and electrodes are preferably dry, i.e. do not
require any jell or other connecting materials to be placed on
the body before and while wearing the monitoring-garment.
Moreover, the placement of the sensors and/or electrodes,
with respect to the user’s body, does not require any profes-
sional (physician, nurse etc.) help or even any third party help;
the normal wearing operation is adequate for the satisfactory
placement of every component embedded in the monitoring-
garment.

[0049] An aspect of the present invention is to provide a
probe device for configured detecting a predetermined physi-
ological or chemical parameter of a particular living being,
including a moving living being. The probe device includes a
multiplicity of substantially identical sensors or electrodes, a
probe processor and a communication line, wherein the iden-
tical sensors or electrodes are configured to sense the same
physiological or chemical parameter of the particular living
being.

[0050] The probe processor is preconfigured to select a best
sensed-signal out of the signals provided by the identical
sensors or electrodes, wherein the best sensed-signal is
selected according to a pre-configured selection-methodol-
ogy, and wherein the best sensed-signal is transmitted to
predetermined target recipient.

[0051] An aspect of the present invention is to provide a
method for monitoring the health status of a living being and
issuing a personal-alert upon detecting a potentially health
hazardous situation. The method includes the steps of:
[0052] a) providing a seamless independent wearable
health monitoring and self-alert system including a monitor-
ing-garment, worn by the living being adjacently to precon-
figured portions of the body of the living being, having a
garment-processor, a remote-processor, a transmitter and an
alerting unit;

[0053] b) sensing designated health related parameter by
the sensors, thereby obtaining sensed data;

[0054] c)analyzing the sensed by the garment-processor, to
thereby create analyzed sensed data;
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[0055] d) determining if the analyzed sensed data is abnor-
mal;
[0056] e) if the analyzed sensed data is determined to be

abnormal, transmitting the analyzed sensed data to the
remote-processor; and

[0057] f)activating the alert unit by the remote-processor to
thereby issue a personal-alert to the living being, in real time.
[0058] Preferably, the determining if the analyzed sensed
data is abnormal includes considering the current motion-
posture state of the living being.

[0059] Preferably, the determining if the analyzed sensed
data is abnormal includes considering respective threshold
values, the number of leads, the number of contiguous leads
or a combination thereof.

[0060] Optionally, the remote-processor further analyzes
the analyzed sensed data, to thereby determine if to issue a
personal-alert.

[0061] Optionally, the remote-processor further includes
the step of determining the level of the personal-alert.
[0062] Optionally, the determining the level of the per-
sonal-alert is determined based on a single health related
event, multiple health related events, health related patterns or
a combination thereof.

[0063] Optionally, the single health related event includes
biasing data selected from the group including: degree of
abnormality, motion and posture considerations, temporary
treatment effects, activity effects and confidence level.
[0064] Optionally, the multiple health related events, health
related patterns include biasing data selected from the group
including: first or repeated event, number of abnormal param-
eters in one measuring interval, repeated known pattern, new
pattern, consistency and confidence level.

[0065] Preferably, the determining the level of the per-
sonal-alert is determined based on personal data pre-entered
by a professional person, acquainted with the living being.
[0066] The remote processor has a “doctor’s instructions”
module, that enables a physician to insert specific instruc-
tions, thresholds, rate of events patterns, cross-checking (with
motion/posture state, for example), trend comparisons an
other considerations, to facilitate an alert that is substantially
similar to a professional physician’s decision about the need
for further investigation.

[0067] In variations of the present invention, the definition
of the abnormality of the physiological or chemical parameter
may be personally adaptive and dependent on “Doctor’s
Instructions™ input regarding the specific conditions suited
for the specific user. In variations of the present invention, the
definition of the abnormality is dynamically adaptable per the
changing state over time of the user and optionally, influenced
by the motion-posture status.

[0068] An aspect of the present invention is to provide a
method for preliminarily analyzing and sorting-out sensed
data obtained by multiple sensors. The method includes the
steps of:

[0069] a) providing a seamless independent wearable
health monitoring and self-alert system including a
monitoring-garment, worn by the living being adja-
cently to preconfigured portions of the body of the living
being, having a garment-processor, and multiple sensing
devices selected from the group consisting of sensors
and electrodes.

[0070] b) activating the sensors, by the garment-proces-
sor, in cycles having a preconfigured sequence and time
interval, wherein each cycle includes the steps of:
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[0071] 1. selecting next sensor;;

[0072] ii. obtaining sensed data from sensor,;

[0073] iii. determining if the sensed data is abnormal;
and

[0074] iv. if the sensed data is determined to be abnor-
mal, transmitting the sensed data to a preconfigured
target receiver.

[0075] Thealertisa personal-alert, and is preferably issued

to the person wearing the system, regardless of the location
(indoors and outdoors), at rest or in any dynamic movement
(e.g. running, skiing, bicycling . . . ) with many optional and
preferably, selectable ways to issue the alert (e.g. ringtone,
voice, SMS). The alert may also be sent to other preconfig-
ured receiving entities (e.g. other people, remote monitoring
center). Some of the data may be displayed on the display of
the smart-phone or the other devices (e.g. the ECG signal, the
heart-rate fluctuations) in addition to the alert. Optionally, the
processing unit device integrated into the monitoring-gar-
ment may include a special display (LCD or other) for dis-
playing processed data. Optionally, the processing unit
device integrated into the monitoring-garment facilitates
operationally connected to an external computerized device
for maintenance purposes.

[0076] Preferably, an automatically adaptive threshold, for
one or more selected parameters or combination of param-
eters or a trend that is hazardous in the future, for that person,
and medical treatment may be used in the alert issuing deci-
sion making.

[0077] The person wearing the monitoring-garment is not
limited in any way, in his or her regular lifestyle, and does not
have to adjust or perform any special activity in order to
eventually get the alert when needed. Preferably, no signs are
observable that the person is using a monitoring and alert
system and the embedded sensors are not felt by the user, thus,
the system is fully seamless.

[0078] The monitoring-garment is preferably washable in
regular washing-machines thus facilitating the reusability of
the system. Optionally, preconfigured components of the pro-
cessing unit device (e.g. processor, Bluetooth transmitter,
accelerometers and rechargeable battery) are configured as
removable units. The removing and reattachment are very
easy, preferably by a one-click operation. This removal facili-
tates repeated washing of the monitoring-garment.

[0079] Optionally, the remote processor analyzes and
determines correlation between the detected parameters of
two or more of the detected sources of data, thereby creating
correlated parameters (for example, ECG and respiration).
When the detected correlated parameters are determined to be
abnormal, other aspects of the situation are analyzed, such as:
past events, trends, known characteristics of the user, special
instructions regarding the conditions when a personal-alert
should be issued (typically originated by a physician knowing
the specific user medical behavior). Accordingly, the alerting
unit is operatively activated to alert one or more predeter-
mined alert receiving entities. Preferably, the system is facili-
tated to provide the alert with no operative action performed
by the user during health monitoring. These functionalities
may reside, partially or fully at the mobile device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0080] The present invention will become fully understood
from the de ailed description given herein below and the
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accompanying drawings, which are given by way of illustra-
tion and example only and thus not limitative of the present
invention:

[0081] FIG. 1 schematically illustrates a seamless indepen-
dent wearable health monitoring and self-alert system,
including an undershirt, being an exemplary underwear
monitoring-garment, according to embodiments of the
present invention, wherein interconnected sensors, a gar-
ment-control device and a mobile device, having a remote-
processor;

[0082] FIG. 2a is a schematic illustration of the undershirt
shown in FIG. 1, showing a removable garment-processor
and a removable battery of the garment-control device;
[0083] FIG. 25b is a detailed view illustration of window A,
shown in FIG. 2a;

[0084] FIG. 3 isaschematic block diagram of one embodi-
ment of the garment-control device shown in FIG. 2b;
[0085] FIG. 4 is a schematic flow diagram that outlines the
steps of an exemplary cyclic sensing method, performed by a
garment-control device embedded in the monitoring-gar-
ment, and the steps of preliminarily analyzing and sorting-out
the sensed data as to whether to transmit the sensed data to the
remote-pracessor;

[0086] FIG. 5 is a schematic flow diagram that outlines the
steps of monitoring the health status of a living being, per-
formed for example on the system shown in FIG. 1, and the
steps of activating an alerting unit upon detecting a poten-
tially health hazardous situation;

[0087] FIG. 6 is a schematic flow diagram that outlines a
cycle of monitoring the health status of a living being.
[0088] FIG.7is a schematic flow diagram that detailing the
analysis of alert type decision making, shown generally in
FIG. 5;

[0089] FIG. 8 illustrates an example probe device, having a
multiplicity of electrodes and a processor, according to
embodiments of the present invention;

[0090] FIG.9illustrates a schematic illustration of the logic
of the probe device shown in FIG. 8;

[0091] FIG.101saschematic flow diagram that outlines the
steps of an exemplary cyclic sensing method, similar to the as
in FIG. 4, wherein the sensors are probe devices, having a
multiplicity of electrodes;

[0092] FIG. 11 illustrates an example calibration applica-
tion for verifying the positioning of the sensors, performed by
the mobile device shown in FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0093] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which preferred embodiments of the invention are
shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are
provided, so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art.

[0094] Anembodimentis an example or implementation of
the inventions. The various appearances of “one embodi-
ment,” “an embodiment” or “some embodiments” do not
necessarily all refer to the same embodiments. Although vari-
ous features of the invention may be described in the context
of a single embodiment, the features may also be provided
separately or in any suitable combination. Conversely,
although the invention may be described herein in the context

Jul. 24,2014

of separate embodiments for clarity, the invention may also be
implemented in a single embodiment.

[0095] Reference in the specification to “one embodi-
ment”, “an embodiment”, “some embodiments” or “other
embodiments” means that a particular feature, structure, or
characteristic described in connection with the embodiments
is included in at least one embodiments, but not necessarily all
embodiments, of the inventions. It is understood that the
phraseology and terminology employed herein is not to be
construed as limiting and are for descriptive purpose only.
[0096] Methods of the present invention may be imple-
mented by performing or completing manually, automati-
cally, or a combination thereof, selected steps or tasks. The
term “method” refers to manners, means, techniques and
procedures for accomplishing a given task including, but not
limited to, those manners, means, techniques and procedures
either known to, or readily developed from known manners,
means, techniques and procedures by practitioners of the art
to which the invention belongs. The descriptions, examples,
methods and materials presented in the claims and the speci-
fication are not to be construed as limiting but rather as
illustrative only.

[0097] Meanings of technical and scientific terms used
herein are to be commonly understood as to which the inven-
tion belongs, unless otherwise defined. The present invention
can be implemented in the testing or practice with methods
and materials equivalent or similar to those described herein.
[0098] It should be noted that the present invention will
often be described in terms of the monitoring-garment being
an undershirt, but the present invention is not limited to an
undershirt being the monitoring-garment, and type of gar-
ment, at least partially worn adjacently to the body of the
monitored living being can be used as a monitoring-garment.
[0099] It should be noted that the present invention will be
described in terms of the mobile device being a smart-phone,
but the mobile device of present invention is not limited to
being a smart-phone, and includes all types of mobile devices
having a central processing unit and memory, including a
mobile phone, laptop, a PDA, a processing pad, etc., all
having Bluetooth or any other wireless communication capa-
bilities. According to the teachings of the present invention,
there is provided an independent, seamless and preferably
substantially continuous health monitoring system, designed
for use by a healthy living being but also suitable for non-
healthy living being.

[0100] Reference now made to the drawings. FIG. 1 sche-
matically illustrates a seamless, independent, wearable and
preferably continuous health monitoring and self-alert sys-
tem, including an undershirt 100 and a preferably mobile
device 500, having a remote-processor 510, according to
embodiments of the present invention, wherein using mobile
device 5001s a preferable option. F1G. 2a illustrates an undet-
shirt monitoring-garment 100, showing a removable gar-
ment-processor and a removable battery of the garment-con-
trol device. Undershirt 100 is a non-limiting, exemplary
monitoring-garment item, wherein interconnected sensors
120, 130, 140, 150 and 160, and a garment-control device
110, are schematically illustrated in FIG. 1. Sensors 120, 130,
140, 150 and 160 are embedded into the garment-body 102 of
monitoring-garment 100.

[0101] Typically, undershirt 100 looks like a regular under-
shirt and preferably, the embedded sensors (120, 130, 140,
150 and 160, and possibly other sensor types) are not seen
from the outside and not felt by person 10. A person 10 can
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easily wear the undershirt in any situation where he or she is
used to. When the undershirt is firstly provided to person 10,
the size and tightness to the person’s body are adjusted such
that the sensors (120,130,140, 150 and 160) are at the correct
bodily regional places and with appropriate contact with the
person’s body. In this fitting process, the smart-phone and/or
a garment-control device 110 application, provides instruc-
tions and confirmation about the right size and positioning
choice.

[0102] Garment-body 102 of monitoring-garment 100 is
preconfigured for wear by either a man or a woman and
preferably comes in a variety of sizes. Garment-body 102 is
typically made of elastic, non-sweating materials and is pref-
erably tight-fitted to the designated body portions of moni-
tored person 10, for receiving appropriate signals with an
adequate quality. The sensors (120, 130, 140, 150 and 160)
are embedded into garment-body 102 of monitoring-garment
100 such that when monitoring-garment 100 is worn, the
sensors (120,130,140, 150 and 160) are preferably tightened
to the skin of the monitored person 10 at a respective, pre-
configured position, per each sensor’s specific functionality.
[0103] Preferably, also embedded into garment-body 102
of monitoring-garment 100 are wires interconnecting some of
the sensors (e.g. between couples of impedance sensors 150).
Also embedded into garment-body 102 of undershirt 100 are
wires connecting all of the sensors (120, 130, 140, 150 and
160). Optionally, also embedded in the monitoring-garment,
are wires interconnecting some of the sensors (e.g. between
couples of impedance sensors 150).

[0104] Reference is also made to FIG. 2b, a detailed view
illustration of a window A, as shown in FIG. 2a; and to FIG.
3, aschematic block diagram of one embodiment of garment-
control device 110. Also embedded into garment-body 102 of
undershirt 100 is garment-control device 110, wherein wires
115 interconnect all of the sensors (120, 130, 140, 150 and
160) to garment-control device 110, preferably by wires 115
knitted into monitoring-garment 100. Garment-control
device 110includes a garment-processor 112 and a preferably
rechargeable battery 180, wherein garment-processor 112
and battery 180 are preferably removable. Preferably, gar-
ment-control device 110 further includes a transmitter 114,
typically short range transmitter such as Bluetooth, facilitat-
ing wireless communication between garment-processor 112
and remote-processor 510 of mobile device 500. Optionally,
garment-control device 110 further includes an alerting unit
116.

[0105] In one embodiment of the present invention, gar-
ment-control device 110 preferably transmits the sensed data,
as provided by the sensors (120, 130, 140, 150 and 160), to
remote-processor 510 of mobile device 500, via transmitter
114. In other embodiments of the present invention, garment-
processor 112 analyzes the sensed data obtained by one or
more of the sensors (120, 130, 140, 150 and 160) and prevents
sensed data that is well within a preconfigured range of nor-
mal parameter, from being transmitted by transmitter 114 to
remote-processor 510. Thereby, substantially reducing the
transmittal time and saving in transmittal power.

[0106] The embedded garment-processor 112 has a filter-
ing function to substantially limit the transmissions to the
mobile device. One part of that function is limiting the trans-
mission, when there are no problems detected and selecting
only the suspected abnormal data to be transmitted. This
function significantly reduces the amount of energy needed,
thus preserving the battery power. In addition, the algorithms
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determine the sensing rate: while in normal state the rate may
be low, when sensed data is closer to abnormality values, the
sensing and transmission rates are higher.

[0107] Insomeembodiments of the present invention, gar-
ment-processor 112 analyzes the sensed data obtained by one
or more of the sensors (120, 130, 140, 150 and 160) to thereby
determine if a health hazardous situation has occurred. In
such an event, garment-processor 112 activates an alerting
unit 116, coupled to operate with garment-processor 112, to
thereby provide a personal-alert to person 10. The personal-
alert may be in the form of an audio sound, a light indication,
any other form known in the art, or a combination thereof.
[0108] Garment-processor 112 may further calculate val-
ues, compare thresholds, trends, averages etc., and may pro-
vide the calculated data to an external recipient. Preferably,
garment-processor 112 further includes memory for storing
data for calculations, comparisons to past measurements,
determining trends, calibration, determining sensors reliabil-
ity, further remote analysis at external places and for future
use (for example, for use in physical exercise consulting).
[0109] Insomeembodiments of the present invention, gar-
ment-control device 110 is subdivided into multiple, indi-
vidual processing units, wherein each of the individual pro-
cessing unit is operatively coupled with one or more sensors.
[0110] Reference is made back to FIG. 2b. Optionally, gar-
ment-processor 112 and battery 180 are operatively disposed
in arespective designated pocket in monitoring-garment 100,
wherein garment-processor 112 and battery 180 are remov-
ably connected to a designated button 111 and 181, respec-
tively, wherein optionally, buttons 111 and/or 181 facilitates
one-click connection or removal operations.

[0111] Optionally, garment-processor 112 does not have an
“On/Off” button, but its activation automatically when
inserted into the “one-click” button. This eliminates the need
of a manual activation by the user, which is a source for errors
and inconvenience.

[0112] Inthe example shown in FIG. 1, sensors 120 repre-
sent optical sensors for sensing the oxygen level in the blood.
BCG sensors 130 are for detecting heart-rate (FIR) related
irregularities (arrhythmia) as well as ischemia (more pre-
cisely, placed at the standard ECG positions), facilitated by a
12-lead ECG or more. Acoustic sensors 140 are for detecting
lung fluids and HR and impedance sensors 150 are for detect-
ing congestive heart failure (CHF). Also breathing sensors,
such as carbon-elastomer stretch or impedance sensors that
can detect breathing rhythm and breathing regularity or
irregularity. A pressure sensor 160 is an example sensor that
measures the in and out motion of the thorax, facilitating
detecting breathing and measuring breathing rate. The sen-
sors may further include sweat analysis sensors, temperature
and other sensors.

[0113] To facilitate clinical level ECG measurements and
thereby clinical level cardiologic ischemia analysis, ECG
sensors 130 may include a multiple-lead ECG, preferably,
with 12-lead, optionally with more leads, such as a 15-lead
ECG, as shown in FIGS. 1 and 2, having additional elec-
trodes on the back (such as at positions V,, V) and on the left
side of person 10. In embodiments of the present invention,
the only sensors that the health monitoring and self-alert
system includes are multiple-lead ECG (multi-lead ECG),
facilitating clinical level ECG measurements and thereby
clinical level cardiologic ischemia analysis. The ECG can
thus be a 15-lead ECG (for added sensitivity), an 18-lead
ECG orany additional number of electrodes that the wearable
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platform enables. The sensors are embedded in the monitor-
ing-garment so that they are tightened to the skin at a respec-
tive preconfigured position, per each sensor’s specific func-
tionality (e.g. ECG—standard positions, acoustic—at the
basal aspects of the lungs).

[0114] The ECG can detect, for example, heart-rate (HR)
related irregularities as well as ischemia (for example, ST
elevation and depression, T-wave inversion and new left
bundle branch block). Blood pressure is also indicative of
heart or other cardio-vascular problems, as well as body tem-
perature changes.

[0115] Optionally, sensors may be integrated into a single
unit. For example, in FIG. 1, electrodes 130, and 130, , are
integrated with an impedance sensor 150; and an electrode
130, , is integrated with an acoustic sensor 140 and a pressure
sensor 160.

[0116] As indicated hereabove, the health monitoring and
self-alert system of the present invention preferably includes
a mobile device 500, having a remote-processor 510.
Remote-processor 510 receives sensed data from monitoring-
garment 100, preferably, at least partially processed, further
analyzes the received data, as needed, and determines if a
health hazardous situation, that justifies the issuing of a per-
sonal-alert has occurred. In such an event, remote-processor
510 activates an alarm indicator 116, coupled to operate with
remote-processor 510, to thereby alarm person 10 with a
personal-alert 550. The personal alert may be in the form of an
audio sound, a video image, an SMS, or any other form
known in the art, or a combination thereof.

[0117] It should be noted that typically, a personal-alert is
issued by the remote mobile processor 510. The configuration
of the health monitoring and self-alert system, where gar-
ment-control device 110 issues a personal-alert, is typically
used as a backup mode.

[0118] Remote-processor 510 may further calculate values,
compare thresholds, trends, averages etc, and may provide the
calculated data and/or raw data to an external recipient. Pref-
erably, remote-processor 510 further includes memory for
storing data for calculations, comparisons to past measure-
ments, determining trends, calibration, determining sensors
reliability, further remote analysis at external places and for
future use (for example, for use in physical exercise consult-
ing).

[0119] An aspect of the present invention includes provid-
ing a method for controlling the multiplicity of sensors
embedded in a monitoring garment 100. The multiplicity of
sensors 1is activated in a preconfigured sequence, which
sequence may be dynamically adapted to the health status of
the monitored person 10. For example, when a sensor detects
sensed data that is nearly out of normal range or is slightly out
of normal range, the sensing frequency of that sensor, and
possibly other related sensors, is increased.

[0120] Reference is made to FIG. 4, which is a schematic
flow diagram 200 that outlines the steps of an exemplary
cyclic sensing method, preferably performed by garment-
control device 110 of monitoring garment 100, and the steps
of preliminarily analyzing and sorting-out the sensed data.
Method 200 is described, by way of example only, with no
limitation, in a system including a monitoring garment 100
and a smart mobile device 500.

[0121] Method 200 begins by setting the sequence and time
intervals between cycles and between sensors of activating
the multiplicity of sensors embedded in underwear 100 (step
202). Upon arrival of the next sensing cycle time interval, the
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next sensing cycle is activated (step 204). Method 200 pro-
ceeds with the following steps:
[0122] Step 210: selecting next sensor,.

[0123] Each sensor, (120, 130, 140, 150 or 160) is acti-
vated, according to the currently configured sequential
order, to thereby sense the parameter that sensor, is pre-
configured to measure.

[0124] Step 220: obtaining sensed data from sensor;.

[0125] The sensed data is obtained by garment-control
device 110.

[0126] Step 230: garment-control device 110 analyzes the
sensed data.

[0127] Garment-control device 110 determines if the
sensed data is null.

[0128] If the sensed data is null, go to step 240.

[0129] Step 232: determining if the sensed data is “Nor-
mal”.
[0130] Garment-control device 110 determines if the

sensed data is “normal”.
[0131] If the sensed data is “normal”, go to step 270.
[0132] Step 234: transmitting the sensed data to remote-

processor 510.

[0133] The sensed data is suspected to be out of “normal
range” and thereby transmitted to remote-processor 510
for final analysis.

[0134] Go to step 260.

[0135] Step 240: determining if sensor, malfunctions.

[0136] Garment-control device 110 determines if sensor;
malfunctions or simply read no data due to dislocation.

[0137] If sensor, malfunctions, go to step 250.

[0138] Step 242: determining if “bad contact”.

[0139] Garment-control device 110 determines that the
sensed data is null because of “bad contact™.

[0140] Step 244: transmitting “bad contact” to remote-pro-

cessor 510.

[0141] Garment-control device 110 transmits “bad con-
tact” for sensor,, to remote-processor 510.

[0142] Go to step 260.

[0143] Step 250: Determining that sensor, malfunctions.

[0144] Garment-control device 110 determines that sen-
sor, malfunctions.

[0145] Step 252: transmitting “bad contact” to remote-pro-

cessor 510.

[0146] Garment-control device 110 transmits “bad con-
tact” for sensor,, to remote-processor 510.

[0147] Step 260: determining if sensor; is the last sensor of
the sequence of sensors.

[0148] If sensor, is not the last sensor of the sequence of
sensors, go to step 210.

[0149] Else, go to step 204.

[0150] Step 270: storing in local memory.

[0151] Garment-control device 110 determined that the
sensed data is “normal”. Preferably, garment-control
device 110 stores the “normal” sensed data in a desig-
nated local memory, preferably, a non-volatile memory.

[0152] Go to step 260.

[0153] (end of steps details of cyclic process 200)

[0154] In variations of the present invention, the definition
of the abnormality of the physiological or chemical parameter
is personally adaptive, wherein the “normal” health state of a
particular monitored living being is personally set. In varia-
tions of the present invention, the definition of the abnormal-
ity is dynamically adaptable per the changing state over time
of the living being.
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[0155] Upon detecting abnormal health related parameters,
oran abnormal state determined as a result from an analysis of
combined inputs acquired from different sensors, or from a
trends analysis, remote-processor 510 sends a personal-alert
through smart-phone 500. Optionally or additionally, remote-
processor 510 sends personal-alert information to a predeter-
mined external recipient. Optionally, remote-processor 510
analyzes and determines the correlation between the detected
parameters of two or more of the detected, thereby creating
correlated parameters. When the detected correlated param-
eters are determined to be abnormal, the alerting unit is opera-
tively activated to alert one or more predetermined alert
receiving entities.
[0156] There may be various types of personal alerts, such
as the following non limiting examples: audio (ringtone,
voice, etc.), visual (SMS, screen display, etc.) and digital
signals designated for various target recipients.
[0157] In variations of the present invention, sensors are
selected from the group of physical sensors including an
electric sensor, an optical sensor, an acceleration sensor (usu-
ally an accelerometer for each of the three dimensions), a
blood pressure sensor, an oximeter (e.g. reflectance oxime-
ter), pressure impedance sensors optionally with 4 electrodes,
a conductivity sensor, a temperature sensor, breathing sen-
sors, a humidity (sweat) sensor and other sensors.
[0158] It should be further noted that some of the process-
ing tasks may be performed at a remote monitoring center.
The garment-processor 112 or mobile device 500 may send
the data (sensed data or at least partially analyzed sensed data)
to any remote processor, which can further process the infor-
mation, compare the obtained data to corresponding data
obtained from other monitored people, make statistics-based
decisions and other decision-making issues to improve alerts
sensitivity and specificity (for example by detecting suspi-
cious trends that did not trigger the automatic alert but a
physician may want to further check the person) and provid-
ing information for assisting the treatment of the living being
once getting to a treating facility.
[0159] Preferably, the health monitoring and self-alert sys-
tem includes sensors for detecting the characteristics of the
physical activities and posture of the living being, for
example, acceleration sensors 170 (see FI1G. 3), pressure sen-
sors, orientation sensors, etc. Acceleration sensors 170 may
be integrated within garment processor 110, or at other pre-
configured locations in garment-body 102.
[0160] An aspect of the present invention includes provid-
ing a method for monitoring the health status of a living being
and issuing a personal-alert upon detecting a potentially
health hazardous situation.
[0161] Reference is made to FIG. 5, which is a schematic
flow diagram 300 that outlines the steps of monitoring the
health status of a living being 10, performed for example ona
system combining monitoring garment 100 and mobile
device 500, and the steps leading to issuing a personal-alert
upon detecting a potentially health hazardous situation.
Method 300 includes the following steps:
[0162] Step 310: sensing designated health related param-
eter, thereby generating sensed data.

[0163] Each sensor, (120, 130, 140, 150 or 160) senses
the parameter that sensor; is preconfigured to measure,
and thereby generating sensed data. For example, sen-
sor, is an acoustic sensor 140 preconfigured to detect
lung fluids. Hence, in this example, the sensed data is the
measured level of acoustic noise.
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[0164] Step 320: transmitting the sensed data to garment-

control device 110.

[0165] The sensed data is preferably transmitted to gar-
ment-control device 110 for initial analysis. To continue
the example, the measured level of acoustic noise com-
ing from the lung is transmitted to garment-control
device 110.

[0166] Step 330: garment-control device 110 analyzes the
sensed data.

[0167] Garment-control device 110 analyzes the sensed
data to thereby determine if the sensed data is in normal
range.

[0168] Ifthe sensed datais within the normal range, go to
step 310.

[0169] Itshouldbe noted that a preliminary step of deter-
mining the “normal range” (“normal range” being non-
abnormal range) for a specific individual (function of
parameters like age, family history, life style etc.) and a
specific ergometric state (such as standing, lying,
extreme effort, etc.) is optionally performed. Optionally,
the parameters and coefficients are remotely set up and/
or controlled.

[0170] Step 340: transmitting the sensed data to remote-

processor 510.

[0171] The sensed data is transmitted to remote-proces-
sor 510 for a final analysis. To continue the example, the
measured level of acoustic noise coming from the lung is
transmitted to remote-processor 510.

[0172] Step 345: transmitting carrier’s motion and posture

data to remote-processor 510.

[0173] Optionally, the sensed motion and posture data is
transmitted to remote-processor 510. For example,
movement related data can be running jumping, exerting
physical force, etc.; posture orientation can be standing,
lying, sitting, etc. it should be noted that the motion and
posture data is used as input to the analysis algorithm for
the determination of the appropriate thresholds to deter-
mine an abnormal state.

[0174] Step 350: analyzing the sensed data.

[0175] The sensed data is analyzed by remote-processor
510. To continue the example, the measured level of
acoustic noise coming from the lung is transmitted to
remote-processor 510. For example, in a function that
matches, using pattern recognition algorithms, acoustic
noises detected from the lungs to known patterns that
indicate CHF problems, the processing unit calculates:

[0176] IF {acoustic = measurement}=MATCHING
{[Crackles, crepitations, rales] patterns }

[0177] AND IF {acoustic noise level}<ANL db;

[0178] (where ANL=adjusted acoustic noise level)

[0179] [NOTE: typically, there is a function that adjusts
the background acoustic noise so that the environment
does not interfere with the real signal]

[0180] AND IF [{acoustic measurement}-{reference
acoustic measurement}|>X1 parameter

[0181] [NOTE: there is at least one reference acoustic
sensor that is far from the lung for comparison. Hence, if
the signals are substantially the same, it likely that the
measured acoustic noise is an environment acoustic
noise]

[0182] AND sufficient time elapsed since last identi-
cal state identified,

[0183] THEN send an alert typej to the alerting unit (150
or 250.
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[0184]
mal.
[0185] Ifthesensed datais within the normal range, go to

step 310.

[0186] Step 370: selecting a proper alert type.

[0187] It has been determined that the sensed data is
abnormal. To continue the example, an alert type j ork is
set.

[0188] Step 380: issuing an alert.

[0189] Remote-processor 510 issues a personal-alert
550 according to the selected alert type. To continue the
example, the alert type is a vocal ‘beep’ and sending an
SMS message to a predetermined phone number.

[0190] Go 1o step 310.

[0191] (end of steps details of process 300)

[0192] Reference is now made to FIG. 6, which is a sche-

matic flow diagram that outlines a cycle 400 of monitoring the

health status of a living being, according to variations of the
present invention. Cycle 400 begins in virtual step 402 and
proceeds in the following steps:

[0193] Step 410: sensing designated health related param-
eter, thereby generating sensed data.

[0194] Each sensor, senses the parameter that a sensor, is

designed to measure, and thereby generating sensed data Xi.

[0195] Step 420: determine ergometric state.

[0196] The ergometric state of the monitored living
being is determined, that is the motion state and the
bodily orientation of the monitored living being.

[0197] Step 430: perform data analysis using adaptation
algorithm.

[0198] Remote-processor 510 activates an adaptation
algorithm to compute the following:

Step 360: determining if the sensed data is abnor-

[0199] Step 432: determine the current adaptive normal
state.
[0200] Determine the current normal state of the moni-

tored living being, adjusted to a variety of personal
parameters of the monitored living being. The History of
measurements of the monitored living being is obtained
from database 482.
[0201] Step 434: determine the current dynamic interval.
[0202] Determine the current dynamic interval of the
monitored living being, forming the envelope in which
the health state of the monitored living being is consid-
ered normal and out of which the health state of the
monitored living being is considered abnormal. The His-
tory of measurements of the monitored living being is
obtained from database 482.
[0203] Step 440: determine the deviation of the measured
value Xi from normal state.
[0204] The deviation Ai of the measured value Xi from
normal state is determined.
[0205] Step 450: determine the deviation of a group of
measured values, from normal state.
[0206] The deviation F{Ai} a group of measured values
from normal state is determined.
[0207] Step 460: perform trend analysis.
[0208] A trend analysis performed to compute the devia-
tion a trend from normal state.
[0209] Step 470: determining if the sensed data or trend is
abnormal.
[0210] If the sensed data or trend is determined to be
abnormal, go to step 490.
[0211] Step 480: store data.
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[0212] Store all sensed data and computed data in data-
base 482.

[0213] Go to step 402.

[0214] Step 490: activating an alert.

[0215] The sensed data or trend is determined to be
abnormal and therefore, a personal-alert 550 is issued.

[0216] Go to step 402.

[0217] (end of steps details of cycle 400)
[0218] Another aspect of the present invention includes
outlining a method for determining the personal-alert level
for a monitored living being and issuing a respective pet-
sonal-alert upon detecting a potentially health hazardous situ-
ation.
[0219] Reference is made to FIG. 7, a schematic flow dia-
gram 600 that outlines the steps of determining the alert level
for a monitored living being 10, performed for example on a
system combining monitoring garment 100 and mobile
device 500, and the steps leading to issuing a personal-alert
upon detecting a potentially health hazardous situation. The
assignment of tasks to garment-processor 112 and remote-
processor 510 is given by way of example only, with no
limitation, and tasks may be subdivided between these two
processors in any other way.
[0220] Method 600 begins by providing (step 602) step 350
of analyzing the sensed data with the sensed data, performed
by garment-processor 112. In step 360, garment-processor
112 determines if the sensed data is abnormal, based, among
other things, on thresholds (either manually set or as an output
from the adaptive steps 432 and 434) data 610, the number of
leads 612 in the ECG measuring sub-unit, and the number of
contiguous leads 614, where the abnormality was sensed. If
the sensed data is not within the normal range, method 600
proceeds with step 370 of selecting a proper personal-alert
type/level, typically performed by remote-processor 510.
Step 370 includes the following steps:
[0221] Step 620: determining abnormality level, basedona
single event.

[0222] Remote-processor 510 analyzes the particular
abnormal sensed data, without taking into account bias-
ing data such as history of events, personal doctor’s
instructions, etc. Typically, in this step, the analysis may
take into account one or more of the following feature, or
a combination thereof:

[0223] Degree (quantity) of abnormality (621).

[0224] Motion-Posture considerations (622).

[0225] Other medical parameters effects (623) such as
other measured parameters.

[0226] Temporary treatment effects (624) such as
medication that user 10 is taking.

[0227] Activity effects (625) such as sleeping or eat-
ing.
[0228] Confidence level (626).

[0229] Others.
[0230] Step 630: determining abnormality level, based
multiple events & patterns.

[0231] Remote-processor 510 further analyzes the par-
ticular abnormal sensed data, taking into account bias-
ing data such as history of events and multiple abnormal
patterns. Typically, in this step, the analysis may take
into account one or more of the following feature, or a
combination thereof:

[0232] 1 time event (631).
[0233] The number of abnormal parameters in one
measuring interval (632).
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[0234] Repeated pattern (known) (633).
[0235] A new pattern (634).
[0236] Consistency (635).
[0237] Confidence level (636).
[0238] Others.
[0239] Step 640: making a final decision.

[0240] Remote-processor 510 further analyzes the par-
ticular abnormal sensed data, taking into account bias-
ing data such as history of events and multiple abnormal
patterns. Typically, in this step, the analysis may take
into account one or more of the following feature, or a
combination thereof:

[0241] Independent alert thresholds (641).

[0242] Repeated case thresholds (642).

[0243] Available verification activities (643).

[0244] Previous alerts considerations (644), for

example, may instruct “alert only if a new type of
abnormality”, “wait X minutes before issuing same
alert”).

[0245] Confidence level (645).

[0246] Others.

[0247] Optionally, a personal physician, who is familiar
with the health status of living person 10, may enter
(preliminary step 604) thresholds and conditions/cir-
cumstance, in which a yellow or red personal-alerts are
to be issued, optionally including notifying the physi-
cian, upon such issue of a personal-alert. Optionally,
remote-processor 510 updates the personal physician of
living person 10 with sensed data, raw or analyzed.

[0248] Step 380: issuing a personal-alert.
[0249] Remote-processor 510 issues a personal-alert
550 according to the selected alert type, for example:
[0250] A green-alert level—meaning no alert is
issued, as the analysis has determined that the sus-
pected abnormal parameter is within “normal range”
for living person 10. |

[0251] It should be noted that this is a normal state.
Typically, no sensed data will be sent by garment-
processor 110 that is clearly a ‘green-alert level’ data.

[0252] A yellow-alert level (optional)—meaning that
a personal-alert is issued, advising living being 10 to
seek medical advice, for example, ‘call your doctor’.

[0253] A red-alert level (optional)—meaning that a
personal-alert is issued, urging living being 10 to seek
immediate medical help, for example, ‘go to hospi-
tal’.

[0254] Step 650: distributing the personal-alert.

[0255] Optionally, typically for red-alert and yellow-
alert level personal-alerts, remote-processor 510 distrib-
uting the personal-alert to preconfigured target entities,
such as a pre-selected relative of living being 10, to an
emergency service provider and/or any other pre-se-
lected target entity.

[0256] Step 660: Supporting Data provision.

[0257] Optionally, typically for red-alert and yellow-
alert level personal-alerts, remote-processor 510 distrib-
uting the sensed data, raw and or analyzed data, to pre-
configured target entities, such as an emergency service
provider, while living being 10 is being evacuated for
treatment, and/or the personal physician of living being
10, or any other pre-selected target entity.

[0258] Go to step 310.
[0259] (end of steps details of process 600)
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[0260] Reference is also made to FIG. 8, an example probe
device 700, having a multiplicity of electrodes 720, according
to embodiments of the present invention; and to FIG. 9, sche-
matically illustrating the logic of probe device 700. Probe
device 700 further includes a probe-processor 730 facilitating
selection of the best sensed signal 722. Upon activation of
probe device 700 (typically by local processing unit 110), all
electrodes 720 transmit the currently sensed data 722 to
probe-processor 730. Probe-processor 730 analyzes the indi-
vidual sensed data, selects the best sensed data and transmits
the “best” sensed-signal as the output of the probe device,
typically, to local processing unit 110. The “best” sensed-
signal is transmitted via line 740 or wirelessly. In the example
shown in FIG. 9, sensed data 7225, as sensed by electrode
7205, is selected as the “best” sensed data 722 and transmit-
ted, typically, with no limitation, to local processing unit 110.
[0261] The “best” sensed-signal 722 is selected according
to a pre-configured method. In one embodiment, the pre-
configured method may by comparing each sensed data 722
to a“normal” signal and selecting the signal best matching the
“normal” signal. The “normal” signal may be, for example,
the average normal signal of the monitored user 10, or of
people of the same gender of person 10, or of people of the
same age group of person 10, or a combination thereof, other
criteria. The “normal” signal may also be the healthy normal
signal as set by the physician of person 10.
[0262] An aspect of the present invention includes provid-
ing a method for controlling a multiplicity of probe devices
700 embedded in a monitoring-garment 100. Probe devices
700 are activated in a preconfigured sequence, which
sequence may be dynamically adapted to the health status of
the monitored person 10. For example, when a sensor detects
sensed data 722 that is nearly out of normal range or is slightly
out of normal range, the sensing frequency of that sensor, and
possibly other related sensors, is increased.
[0263] Reference is made to FIG. 10, which is a schematic
flow diagram 800 that outlines the steps of an exemplary
cyclic sensing method, similar to method 200, preferably
performed by garment-control device 110 and assisted by
probe-processor 730 of each probe device 700, and the steps
of preliminarily analyzing and sorting-out the sensed data
722. Method 800 begins by activating the next probe device
700 by local processing unit 110 (step 8§04). Method 800
proceeds with the following steps:
[0264] Step 810: selecting the next electrode.

[0265] Probe device 700 is activated according to the

currently configured sequential order and thereby, each
electrode 720 is activated in a preconfigured order.

[0266] Step 820: obtaining sensed data from each elec-
trode.
[0267] Sensed data 722 is obtained from each electrode

720 by probe-processor 730.

[0268] Step 830: probe-processor 730 analyzes the sensed
data 722.

[0269] Probe-processor 730 determines if the sensed
data 722 is null.

[0270] If sensed data 722 is null, go to step 840.

[0271] Step 832: comparing each sensed data to a master
signal thereby creating delta-sensed-data for each respec-
tive electrode.

[0272] Probe-processor 730 compares the sensed data
722, sensed by each electrode 720, to a master signal,
thereby creating a delta-sensed-data for each respective
electrode 720.
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[0273] Step 834: storing computed delta-sensed-data of
each electrode 720 in the memory of probe-processor 730.
[0274] The computed delta-sensed-data of each elec-

trode 720 is stored in the memory of probe-processor
730.

[0275] Go to step 870.

[0276] Step 840: determining if an electrode 720 malfunc-
tions.
[0277] Probe-processor 730 determines if an electrode

720 malfunctions.
[0278] Ifthe electrode 720 malfunctions, go to step 250.
[0279] Step 842: determining if “bad contact”.

[0280] Probe-processor 730 determines that sensed data
722 is null because of “bad contact”.

[0281] Step 844: transmitting “bad contact” to local pro-

cessing unit 110.

[0282] Probe-processor 730 transmits “bad contact” for
the electrode 720 to local processing unit 110.

[0283] Go to step 870.

[0284] Step 850: Determining that an electrode 720 mal-
functions.

[0285] Probe-processor 730 determines that an electrode
720 malfunctions.

[0286] Step 852: transmitting “bad contact” to local pro-

cessing unit 110.

[0287] Probe-processor 730 transmits “bad contact” for
the electrode 720 to local processing unit 110.

[0288] Step 870: determining if the last electrode 720 is the

last electrode of probe device 700.

[0289] Ifthe last electrode 720 is not the last electrode of
probe device 700, go to step 810.

[0290] Step 280: comparing all stored delta-sensed-data.

[0291] Probe-processor 730 compares all stored delta-
sensed-data.

[0292] Step 882: selecting best delta-sensed-data.

[0293] Probe-processor 730 determines the best delta-
sensed-data and selects the signal of the electrode 720
associated with the determined best delta-sensed-data.

[0294] Step 884: transmitting the selected signal to local

processing unit 110.

[0295] Probe-processor 730 transmits the selected signal
to local processing unit 110.

[0296] (end of steps details of cyclic process 800)

[0297] Preferably the health monitoring and self-alert sys-
tem, including monitoring garment 100, complies with to the
IEEE 802.15 standard or an updated standard and FCC Medi-
cal Body Area Network (MBAN) systems or an updated
standard.

[0298] TItshould be further noted that the monitoring of the
health condition is performed continuously. Personal-alerts
are generated immediately as a dangerous situation is
detected. The user does not have to perform any activity
action in order to get the alert. For the sake of clarity, activity
may be required at installation time, but not during monitor-
ing.

[0299] Itshould be further noted that personal-alerts can be
issued to the monitored being and/or to an external entity,
such as an emergency center, a close relative, etc. The per-
sonal-alert can be transmitted to a computer, a telephone
and/or any other communication device.

[0300] Itshouldbe further noted that the health monitoring
and self-alert system can optionally send the data to any
remote processor, which can further process the information,
compare it to many other monitored people, make statistics-
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based decisions and other decision-making methods to
improve alerts sensitivity and specificity and providing infor-
mation for the treatment of the living being once getting to a
treating facility.

[0301] Preferably, a calibration application is performed by
remote-processor 510, garment processor 112 or a combina-
tion thereof, when monitoring garment 100 is first fitted to
living being 10. Optionally, the calibration application (or a
derivation thereof) is also performed after wearing monitor-
ing garment 100 by living being 10.

[0302] Reference is also made to FIG. 11, illustrating an
example calibration application for verifying the positioning
of the sensors (120, 130, 140, 150 and 160), performed on
mobile device 500. The application displays a garment-body
illustration 520 of garment-body 102 of monitoring-garment
100, wherein respective sensors icons 530 are superimposed
over garment-body illustration 520. Remote-processor 510
receives sensed data, obtained by garment processor 112
from each of the sensors (120, 130, 140, 150 and 160), and
analyzes the sensed data to thereby determine if the received
signal is good or bad, based on preconfigured parameters. An
indication, for each of the sensors (120, 130, 140, 150 and
160) is then displayed on the display of mobile device 500.
For example, if the signal is determined to be good, the icon
(530) of the respective sensor is colored in green, and if the
signal is determined to be bad, the icon (530) of the respective
sensor is colored in red.

[0303] InFIG. 11, also illustrated is an optional indication
570 of the battery status. Also illustrated are optional indica-
tions 560 regarding the motion and posture states of moni-
tored living being 10, as detected by garment-control device
110. User 10 may compare his/her current position to the one
detected by garment-control device 110, as displayed (560)
on the display of mobile device 500.

[0304] The invention being thus described in terms of
embodiments and examples, it will be obvious that the same
may be varied in many ways. Such variations are not to be
regarded as a departure from the spirit and scope of the
invention, and all such modifications as would be obvious to
one skilled in the art are intended to be included within the
scope of the following claims.

1. A seamless independent wearable health monitoring and
self-alert system, configured for use by a living being on a
daily basis, including a healthy living being, the system com-
prising:

a) a garment worn by the living being adjacently to pre-

configured portions of the body of the living being;

b) a garment-control device comprising:

1) a garment-processor; and

ii) a battery;

¢)amulti-lead ECG measuring device comprising multiple

electrodes or probe-devices, wherein said multi-lead
ECG measuring device is adapted to provide at least a
fifteen-lead electrocardiogram waveform;

d) a remote-processor;

e) a transmitter; and

f) an alerting unit,

wherein said multiple electrodes of said multi-lead ECG

measuring device are made of washable conductive
yarn, embedded into said garment;

wherein said multi-lead ECG measuring device is config-

ured to detect continuous cardiac electrical activity;
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wherein said garment-processor is integrated in said gar-
ment and is in operational communication flow with said
multi-lead ECG measuring device;

wherein said garment-processor analyzes said detected
continuous cardiac electrical activity to thereby deter-
mine if one or more ECG-parameters of said detected
continuous cardiac electrical activity, or a combination
thereof, is abnormal, and thereby determines suspected-
as-abnormal ECG-parameters;

wherein said remote-processor is built into a personal
mobile device, such as a smartphone, coupled with the
living being;

wherein said garment-processor is adapted to receive said
ECG-parameters and to transmit said suspected-as-ab-
normal ECG-parameters, by said transmitter, to said
remote-processor;

wherein said remote-processor analyzes said suspected-as-
abnormal ECG-parameters to thereby determine if one
or more suspected-as-abnormal ECG-parameters, or a
combination thereof, is abnormal; and

wherein, when at least one of said suspected-as-abnormal
ECG-parameters, or a combination thereof, is deter-
mined to be abnormal, said alerting unit is operatively
activated by said remote-processor to issue, in real time,
a personal-alert to the living being carrying the health
monitoring and self-alert system.

2. The health monitoring and self-alert system, as in claim

further comprises:

2) multiple sensing devices selected from the group con-
sisting of sensors and electrodes,

wherein at least one of said sensing devices is embedded
into said garment;

wherein each of said sensing devices is configured to detect
a predetermined physiological or chemical parameter of
the living being;

wherein said garment-processor is integrated in said gar-
ment and is in operational communication flow with said
sensing devices;

wherein said garment-processor further analyzes said
detected parameters to thereby determine if one or more
of said detected parameters, or a combination thereof, or
in combination with said ECG-parameters, is abnormal,
and thereby determines suspected-as-abnormal
detected-parameters;

wherein said garment-processor is adapted to transmit said
suspected-as-abnormal detected-parameters, by said
transmitter, to said remote-processor;

wherein said remote-processor analyzes said suspected-as-
abnormal detected-parameters to thereby determine if
one or more suspected-as-abnormal detected-param-
eters, or a combination thereof, or in combination with
said ECG-parameters, is abnormal; and

wherein, when at least one of said suspected-as-abnormal
detected-parameters, or a combination thereof, or a
combination thereof, or in combination with said ECG-
parameters, is determined to be abnormal, said alerting
unit is operatively activated by said remote-processor to
issue, in real time, a personal-alert to said living being
carrying the health monitoring and self-alert system.

3. The health monitoring and self-alert system as in claim

1, wherein said health monitoring system is adapted to oper-

ate substantially continuously.
4. (canceled)
5. (canceled)
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6. The health monitoring system as in claim 2, wherein said
garment comprises conductive threads, adapted to provide
said communication flow of said detected parameters from
one or more of said sensing devices to said garment-proces-
SOr.

7. The health monitoring system as in claim 1, wherein said
multi-lead ECG measuring device comprising at least twelve
electrodes, facilitating 15-lead, clinical level ECG measure-
ments clinical level cardiologic ischemia analysis, wherein
said clinical level cardiologic ischemia analysis is adapted to
detect health abnormalities selected from the group including
ST elevation, ST depression, T-wave inversion and new left
bundle branch block.

8. (canceled)

9. (canceled)

10. The health monitoring and self-alert system as in claim
2, wherein one or more of said sensing devices are accelet-
ometers, configured to detect motion and posture position of
the living being, wherein said clinical level cardiologic
ischemia analysis includes body motion & posture compen-
sations, adapted to issue said personal-alert either in rest or in
active states of the living being.

11.-13. (canceled)

14. The health monitoring and self-alert system as in claim
2, wherein one or more of said sensing devices and/or said
probe devices comprise:

¢) a multiplicity of substantially identical sensors or elec-
trodes; and

d) a probe processor,

wherein said identical sensors or electrodes are configured
to sense the same physiological or chemical parameter
of the living being;

wherein said probe processor is preconfigured to select a
best sensed-signal out of the signals provided by said
identical sensors or electrodes;

wherein said best sensed-signal is selected according to a
pre-configured selection-methodology; and

wherein said best sensed-signal is transmitted to said gar-
ment-processor.

15. The health monitoring and self-alert system as in claim
14, wherein said selection-methodology comprises selecting
the signal being the strongest, having the best SNR or a
combination thereof; or wherein said selection-methodology
comprises selecting the signal or waveform that best matches
apredetermined personalized signal or waveform, or that best
matches auto-adapted “normal” signal or waveform based on
personal history and trends, or a combination thereof.

16. (canceled)

17. The health monitoring and self-alert system as in claim
2, wherein said multiple sensing devices comprise respiration
detecting sensors to thereby detect respiration abnormalities,
including Sleep Apnea and Dyspnea and preferably skin tem-
perature and reflectance pulse oxymetersweat analysis sen-
SOrS.

18. (canceled)

19. The health monitoring and self-alert system as in claim
1, wherein the living being is an animal and wherein said
mobile computing device is coupled with the caretaker of said
animal.

20. (canceled)
21. (canceled)
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22. The health monitoring and self-alert system as in claim
1, wherein said mobile device, having a display, includes a
calibration application, performed by said remote-processor,
comprising the steps of:

a) displaying a garment-body illustration of said garment-

body;

b) activating each of said sensing devices, wherein for each
of said sensing devices:

1) analyzing the signal of said sensor;
ii) determining the quality of said signal; and
iii) displaying a go/no-go indication for said signal.

23. The health monitoring and self-alert system, as in claim
1, wherein said monitoring-garment comprises a controlled
adjustable tightening-mechanism, adapted to facilitate the
tightening of specific regions of said monitoring-garment,
when a specific sensor requires better contact with the body of
the living being.

24. (canceled)

25. (canceled)

26. (canceled)

27. A probe device configured to detect a predetermined
physiological or chemical parameter of a particular living
being, including a moving living being, comprising:

a) a multiplicity of substantially identical sensors or elec-

trodes;

b) a probe processor; and

¢) a communication line,

wherein said identical sensors or electrodes are configured
to sense the same physiological or chemical parameter
of the particular living being;

wherein said probe processor is preconfigured to select a
best sensed-signal out of the signals provided by said
identical sensors or electrodes;

wherein said best sensed-signal is selected according to a
preconfigured selection-methodology; and

wherein said best sensed-signal is transmitted to predeter-
mined target recipient.

28. The health monitoring and self-alert system as in claim
27, wherein said selection-methodology comprises selecting
the signal being the strongest, having the best SNR or a
combination thereof; or wherein said selection-methodology
comptises selecting the signal best matches a predetermined
personalized signal or waveform, or best matches auto-
adapted “normal” signal or waveform based on personal his-
tory and trends, or a combination thereof, wherein said “nor-
mal” signal is selected from the group including:

a) the average normal signal of living beings of the same

species of the particular living being;

b) the average normal signal of living beings of the same
gender of the particular living being;

c) the average normal signal of living beings of the same
age group of the particular living being; and

d) avalue set by the physician of the particular living being;
and,

e) a signal or waveform that best matches auto-adapted
personal “normal” signal or waveform based on per-
sonal history and trends

or from a combination thereof.

29. (canceled)

30. (canceled)

31. (canceled)

32. A method for monitoring the health status of a living
being and issuing a personal-alert upon detecting a poten-
tially health hazardous situation, comprising the steps of:
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a) providing a seamless independent wearable health
monitoring and self-alert system, configured for use by
living being on a daily basis, including a healthy living
being, the system comprising:

1. a garment worn by the living being adjacently to precon-
figured portions of the body of the living being;

il. a garment-processor;

iii. a multiple sensing devices selected from the group
consisting of sensors, accelerometers and electrodes;

iv. a remote-processor;

v. a transmitter; and

vi. an alerting unit,

wherein at least one of said sensing devices is embedded
into said garment;

wherein each of' said sensing devices is configured to detect
apredetermined physiological or chemical parameter of
the living being;

wherein said garment-processor is in operational commu-
nication flow with said sensing devices and said remote-
processor;

wherein said remote-processor is built into a personal
mobile device, such as a smart-phone, coupled with the
living being;

wherein said garment-processor is adapted to receive said
ECG-parameters and/or said detected parameters and
transmit said received parameters by said transmitter to
said remote-processor;

b) sensing designated health related parameter by said
sensors, thereby obtaining sensed data;

¢) analyzing said sensed by said garment-processor, to
thereby create analyzed sensed data;

d) determining if said analyzed sensed data is abnormal,

e) if said analyzed sensed data is determined to be abnor-
mal, transmitting said analyzed sensed data to said
remote-processor; and

f) activating said alert unit by said remote-processor to
thereby issue a personal-alert to the living being, in real
time.

33. The health monitoring and self-alert system as in claim
32, wherein said determining if said analyzed sensed data is
abnormal, includes considering the current motion-posture
state of the living being.

34. The health monitoring and self-alert method as in claim
32, wherein said determining if said analyzed sensed data is
abnormal, includes considering respective threshold values,
number of leads, number of contiguous leads or a combina-
tion thereof.

35. The health monitoring and self-alert method as in claim
32, wherein said remote-processor further analyzes said ana-
lyzed sensed data, to thereby determine if to issue a personal-
alert and optionally, determining the level of said personal-
alert.

36. (canceled)

37. The health monitoring and self-alert method as in claim
36, wherein said determining said level of said personal-alert
is determined based on a single health related event, multiple
health related events, health related patterns or a combination
thereof;,

wherein said single health related event includes biasing
data selected from the group including: degree of abnor-
mality, motion and posture considerations, temporary
treatment effects, activity effects and confidence level,
and
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wherein said multiple health related events, health related
patterns include biasing data selected from the group
including; first or repeated event, number of abnormal
parameters in one measuring interval, repeated known
pattern, new pattern, consistency and confidence level.

38. (canceled)

39. (canceled)

40. The health monitoring and self-alert method as in claim
36, wherein said determining said level of said personal-alert
is determined based on personal data pre-entered by a pro-
fessional person, acquainted with the living being.

41. A method for preliminarily analyzing and sorting-out
sensed data obtained by multiple sensors, comprising the
steps of:

a) providing a seamless independent wearable health
monitoring and self-alert system, configured for use by
living being on a daily basis, including a healthy living
being, the system comprising:

1. a garment worn by the living being adjacently to precon-
figured portions of the body of the living being;

ii. a garment-processor; and
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iii. a multiple sensing devices selected from the group
consisting of sensors and electrodes,

wherein at least one of said sensing devices is embedded
into said garment;

wherein each of' said sensing devices is configured to detect
apredetermined physiological or chemical parameter of
the living being;

wherein said garment-processor is in operational commu-
nication flow with said sensing devices; and

wherein said garment-processor activates said sensors in
cycles having a preconfigured time interval; and

b) activating said sensors, by said garment-processor, in
cycles having a preconfigured sequence and time inter-
val, wherein each cycle comprises the steps of:

1. selecting next sensor;;

ii. obtaining sensed data from sensor;;

iii. determining if said sensed data is abnormal; and

iv. if said sensed data is determined to be abnormal, trans-
mitting said sensed data to a preconfigured target
receiver.
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