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A METHOD AND A SYSTEM FOR MONITORING OF SLEEP AND OTHER

PHYSIOLOGICAL CONDITIONS

RELATED APPLICATIONS

[001] This application claims priority from U.S. provisional patent application serial

number 61/355,641 filing date June 17, 2010, entitled "A Systen and a Method for

Monitoring of Sleep and Other Physiological Conditions" which is incorporated herein by its

entirety.

BACKGROUND OF THE INVENTION

[002] In prior art solutions of monitoring, the monitored patient needs to be located and

monitored in a facility in which gathering, analyzing and assessment of physiological

monitoring information is possible. As some instances of monitoring are relatively long (e.g.

a whole night, few days), it may be inconvenient and inefficient to hospitalize the patient for

such long durations. Moreover, it means that monitoring can not be implemented in locations

where highly trained personal (e.g. physicians) are unavailable.

[003] Such locations may be, for example, a home of the patient, a nursing home, one of

various hospitals departments that do not support monitoring of specific suspicious

physiological conditions, etc.

[004] There is therefore a need for a monitoring solution that counters these problems.

BRIEF DESCRIPTION OF THE DRAWINGS

[005] The subject matter regarded as the invention is particularly pointed out and distinctly

claimed in the concluding portion of the specification. The invention, however, both as to

organization and method of operation, together with objects, features, and advantages

thereof, may best be understood by reference to the following detailed description when read

with the accompanying drawings in which:

[006] Figures 1A and IB illustrates various configurations of systems used for monitoring a

physiological condition of one or more patients, according to various embodiments of the

invention;

[007] Figures 2A, 2B, and 3 illustrate monitoring systems, according to various embodiments

of the invention;



[008] Figure 4 illustrates a configuration of systems used for monitoring a physiological

condition of a patient, according to an embodiment of the invention, and a monitoring system

according to an embodiment of the invention;

[009] Figure 5 illustrates positioning of a monitoring system and of its sensors, according to an

embodiment of the invention;

[0010] Figure 6 illustrates a method for monitoring, according to an embodiment of the

invention.

[0011] Figure 7 illustrates a monitoring control system, according to an embodiment of the

invention.

[0012] Figure 8 illustrates a method for controlling monitoring, according to an embodiment of

the invention; and

[0013] Figure 9 illustrates a method for monitoring, according to an embodiment of the

invention.

[0014] It will be appreciated that for simplicity and clarity of illustration, elements shown in

the figures have not necessarily been drawn to scale. For example, the dimensions of some of

the elements may be exaggerated relative to other elements for clarity. Further, where

considered appropriate, reference numerals may be repeated among the figures to indicate

corresponding or analogous elements.

SUMMARY OF THE INVENTION

[0015] According to an embodiment of the invention a monitoring system is provided and

may include: a transmitter configured to transmit to a monitoring control system

physiological monitoring information that is responsive to information received from

sensors that are carried by a patient; and a sensor manager configured to modify a

monitoring state of a first sensor out of the sensors in response to instructions that are

determined by the monitoring control system in response to an adequacy of the

physiological monitoring information to monitoring of sleeping of the patient; wherein the

transmitter is further configured to transmit to the monitoring control system physiological

monitoring information responsive to information received from the first sensor after the

modifying of its monitoring state.

[0016] The monitoring system may include a monitoring timing manager configured to

cease, in response to a monitoring period decision that is made by the monitoring control



system , a monitoring period that comprises collecting of the monitoring information

transmitted to the monitoring control system ; wherein the monitoring period decision is

made by the monitoring control system in response to an adequacy of the physiological

monitoring information to monitoring of sleeping of the patient

[0017] The sensor manager may be configured to issue by an output interface of the

monitoring system an instruction to relocate a sensor on the patient that corresponds to a

received sensor relocating instruction that is issued by the monitoring control system in

response to processing of the physiological monitoring information.

[0018] The monitoring system may include a that is video processor configured to process

visual information of the patient that is received from a camera during a monitoring of the

patient by at least one other sensor, wherein the transmitter is further configured to transmit

to the monitoring control system the visual information of the patient.

[0019] The monitoring system may include an output interface configured to provide a

questionnaire regarding a sleep affecting condition of the patient, and an input interface

configured to receive at least one questionnaire result, wherein the transmitter is further

configured to transmit to the monitoring control system questioner result information

indicative of the at least one questionnaire result.

[0020] The transmitter is configured to transmit to the monitoring control system

physiological monitoring information that is responsive to information received from the

sensors that are of multiple types selected from a group of sensor types consisting of:

electroencephalogram (EEG), electromyogram (EMG), electrocardiogram (ECG),

electrooculography (EOG), and pulse sensor.

[0021] The transmitter is further configured to transmit to the monitoring control system

location information that is responsive to information received from a positioning sensor

and that is indicative of the relative location of at least one organ of the patient.

[0022] The system may include an interfering output interface, configured to awake the

subject in response to a sleep related condition detected in response to the monitoring

information.

[0023] A method for monitoring may be provided according to an embodiment of the

invention and may include carrying out by a monitoring system the method may include

the following stages: transmitting to a monitoring control system physiological monitoring

information that is responsive to information received from sensors that are carried by a



patient; modifying a monitoring state of a first sensor out of the sensors in response to

instructions that are determined by the monitoring control system in response to an

adequacy of the physiological monitoring information to monitoring of sleeping of the

patient; and transmitting to the monitoring control system physiological monitoring

information responsive to information received from the first sensor after the modifying of

its monitoring state.

[0024] The method may include ceasing a monitoring period that comprises collecting of

the monitoring information transmitted to the monitoring control system in response to a

monitoring period decision that is made by the monitoring control system in response to an

adequacy of the physiological monitoring information to monitoring of sleeping of the

patient

[0025] The method may include receiving a sensor relocating instruction that is issued by

the monitoring control system in response to processing of the physiological monitoring

information, and issuing a corresponding instruction to relocate a sensor on the patient by

an output interface of the monitoring system.

[0026] The method may include transmitting to the monitoring control system visual

information of the patient captured by a camera during a monitoring of the patient by at

least one other sensor.

[0027] The method may include providing on an output interface of the monitoring system

a questionnaire regarding a sleep affecting condition of the patient, receiving at least one

questionnaire result by an input interface of the monitoring system, and transmitting to the

monitoring control system questioner result information indicative of the at least one

questionnaire result.

[0028] The transmitting of the physiological monitoring information may include

transmitting to the monitoring control system physiological monitoring information that is

responsive to information received from the sensors that are of multiple types selected from

a group of sensor types consisting of: electroencephalogram (EEG), electromyogram

(EMG), electrocardiogram (ECG), electrooculography (EOG), and pulse sensor.

[0029] The method may include transmitting to the monitoring control system location

information that is responsive to information received from a positioning sensor and that is

indicative of the relative location of at least one organ of the patient.



[0030] The method may include awaking the patient, by an interfering output interface, in

response to a sleep related condition detected in response to the monitoring information.

[0031] A method for controlling monitoring may be provided according to an embodiment

of the invention and may include: receiving from a remote monitoring system physiological

monitoring information that is responsive to information gathered by sensors that are

carried by a patient; processing the physiological monitoring information for determining

instructions for the monitoring system in response to an adequacy of the physiological

monitoring information to monitoring of sleeping of the patient; issuing the instructions to

the monitoring system; receiving from the monitoring system physiological monitoring

information that is responsive to information received from a first sensor out of the sensors

after the a monitoring state of the first sensor is modified by in response to the instructions;

and analyzing sleep of the patient, wherein the analyzing comprises processing the

physiological monitoring information that is received after the monitoring state of the first

sensor is modified.

[0032] The method may include determining a monitoring period decision in response to

an adequacy of the physiological monitoring information to monitoring of sleeping of the

patient, wherein the monitoring period decision comprises timing information indicative of

an end of monitoring period that comprises collecting of the monitoring information by the

monitoring system.

[0033] The method may include issuing to the monitoring system, in response to

processing of the physiological monitoring information, a sensor relocating instruction for

relocating at least one of the sensors that gather information for the monitoring system.

[0034] The method may include providing monitoring information to a medical

professional, receiving from the medical professional at least one instruction, and

transmitting to the monitoring system an instruction to provide information on an output

interface of the monitoring system in response to the instruction of the medical

professional.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

[0035] In the following detailed description, numerous specific details are set forth in order

to provide a thorough understanding of the invention. However, it will be understood by

those skilled in the art that the present invention may be practiced without these specific



details. In other instances, well-known methods, procedures, and components have not been

described in detail so as not to obscure the present invention.

[0036] Figure 1A illustrates a configuration 10 of systems used for monitoring a

physiological condition of one or more patients 100, according to an embodiment of the

invention. It is noted that, according to an embodiment of the invention, that configuration

may be used for monitoring of sleep of the patient, but this is not necessarily so - and other

physiological conditions of the patient (e.g. heart condition, digestion, muscle tension, etc.)

may also be monitored - possibly in addition to monitoring of sleep, but not necessarily so.

A person who is skilled in the art would understand that the systems, methods, and

configurations disclosed below may be implemented to physiological conditions other than

sleep, even when the discussion exemplifies monitoring of sleeping conditions.

[0037] The configuration 10 includes one monitoring control system 300, that controls

monitoring of physiological conditions of one or more patients 100, using one or more

monitoring systems 200. It is noted that usually a different monitoring system 200 may be

assigned to each patient 100, for monitoring her physiological condition, but this is not

necessarily so, and according to an embodiment of the invention a single system 200 (or at

least some components of which) may be used for the monitoring of physiological conditions

of two or more patients.

[0038] Each monitoring system 200 usually collect information gathered by sensors that are

either carried by the respective patient 100, or are located in the vicinity of that patient. Each

monitoring system 200 than transmits to monitoring control system 300 physiological

monitoring information that is responsive to information received from those sensors. This

enables off-site assessment of the physiological monitoring information in a remote - and

potentially central - location. In comparison to prior art solutions in which the patient needs

to be located and monitored in a facility in which gathering, analyzing and assessment of

physiological monitoring information is possible, the utilization of a remote monitoring

control system 200 that receives the physiological monitoring information for processing

enables monitoring of the patient 100 in a location in which analyzing and assessment of

physiological monitoring information are not enabled.

[0039] For example, patient 100 may be located in her home, in a nursing home, in one of

various hospitals departments that do not support monitoring of conditions that are

implemented in systems 200 and 300 (e.g. a patient confined to an orthopedic department



may suffer from sleep impediments which orthopedic department personnel have not the

equipment or knowledge to analyze and assess).

[0040] Moreover, monitoring control system 300 may be supervised by one or more experts

or experienced personnel (and/or by a dedicated computer program products), which can

assess the process of monitoring being carried out by a remote monitoring system 200, and

provide medical instruction (e.g. "patient 100 needs to be directed to a hospital immediately,

or visited by a physician at home") and/or monitoring-process related instructions (e.g. "a

camera should be turned on", "ECG electrode 4 should be relocated", "monitoring for

additional 36 hours is required"). Such instructions - some of which may be followed by

monitoring system 200 autonomously, some others may be followed by a non-specialist

person - may be issued when monitoring system 200 does not have the means for issuing

them (e.g. computational capabilities or software models), and/or an expert is not available in

a location of patient 100.

[0041] Such configurations 10 may therefore provide financial saving, reduction in

professional human resources required for monitoring of multiple patients, providing of

advanced monitoring for patients 100 located away from dedicated monitoring centers (e.g.

at home, and even in foreign countries), and so forth.

[0042] Various components of configuration 10 of systems used for monitoring a

physiological condition of one or more patients 100 are exemplified in the following figures.

It is however noted that the monitoring systems 200 utilized in configuration 10 may be

different from the embodiments discussed below, and that the monitoring systems 200

discussed in relation to the following figures may be utilized in configurations other than

configuration 10. Likewise, the monitoring control systems 300 utilized in configuration 10

may be different from the embodiments discussed below, and the monitoring control systems

300 discussed in relation to the following figures may be utilized in configurations other than

configuration 10

[0043] Figure IB illustrates a configuration 20 of systems used for monitoring a

physiological condition of one or more patients 100, according to an embodiment of the

invention.

[0044] Multiple sensors 250 (that may and may not be a part of monitoring system 200)

transmit data to system 200, usually via an intermediating component such as sensors

manager 210 or equivalent component. It is noted that if sensors manager 210 is an external



sensor manager 210 that is a stand alone unit in regards to other components of monitoring

system 200 such as transmitter 230, it is also sometimes referred to as "sensor box". Sensors

manager 210 may be a part of monitoring system 200 or external to it, and may be located on

patient 100 (e.g. carried by it) or not. Also, some or all of the sensors 250 may be carried by

patient 100. It is noted that some sensors 250 are adapted to detect information pertaining to

the subject (also referred to as "the patient" in some contexts), while some other sensors 250

may possibly detect additional information (e.g. environmental data).

[0045] Information gathered by sensors 250 is transmitted to monitoring system 200 for real

time monitoring and data recording - and potentially also for processing, wherein that

transmission may be either wired or wireless (e.g. over radio frequency (RF) channel).

[0046] As aforementioned, monitoring system 200 transmits monitoring information (and

especially physiological monitoring information) to monitoring control system 300, e.g. over

a wireless channel such as cellular telephony connection.

[0047] According to an embodiment of the invention, monitoring control system 300 may be

located in a clinical care center, or an equivalent institution, where a physician or other

medically trained professional may review the data (possibly with assistance of computerized

tools), and generate a medical report based on the physiological monitoring data. In

monitoring control system 300, the information received from monitoring system 200 may be

recorded, processed, analyzed, and used for decision making (e.g. by a physician).

[0048] It is noted that according to various embodiments of the invention, monitoring control

system 300 may be a dedicated unit or a standard computing unit (e.g. a PC) with a dedicated

software. According to an embodiment of the invention, monitoring control system 300 is an

ACT4 monitor. According to an embodiment of the invention, monitoring control system 300

is located in a monitoring supervision center (e.g. a hospital). Such a monitoring supervision

center may include one or more monitoring control system 300 for managing monitoring of

multiple monitoring systems 200 used on multiple patients.

[0049] Conveniently, if there is any problem during the monitoring period, the monitoring

supervision center (or at least monitoring control system 300) is aware of it within a short

period (e.g. less than a second, few seconds, few minutes) because of the transmission of the

monitoring information (and/or additional information such as system status report) and/or of

processed information. Such a problem may be identified by monitoring system 200 and/or

by monitoring control system 300.



[0050] Figure 2A illustrates monitoring system 200, according to an embodiment of the

invention. Monitoring system 200 includes sensor manager 210 and transmitter 230, and may

also include other components such as integral monitoring information processor 220, power

source 240, and so forth. It is noted that some of the sensors 250 may be integrated into

monitoring system 200 (e.g. included within its casing), but this is not necessarily so.

[0051] Multiple sensors 250 are either included in monitoring system 200 (either in its

casing or otherwise connected - e.g. by a fixed cable connection) or connected to which. It is

noted that some sensors 250 (e.g. external sensors connected to monitoring system 200) may

be detachably attached to monitoring system 200 in a physical connection (as well as,

usually, an electronic and/or data connection). Such connections may be implemented, by

way of example, using one or more sensor interfaces 260 (which may be standard interfaces

- e.g. mini-USB, dedicated interfaces, and so forth). Some sensors 250 may be connected to

monitoring system 200 over a wireless connection, transmitting and/or receiving information

from monitoring system 200 over a wireless communication channel (e.g. Blue-tooth

communication channel, RF channel, etc.). It is noted that some sensors 250 may be

connected to a base that implements carrying by patient 100 (e.g. an adhesive surface, an

elastic band, a connection pin, and so forth), but this is not necessarily so. Some sensors 250

may be carried by the patient 100 in an ad-hoc way, or not carried by her at all.

[0052] One or more sensor managers 210 of monitoring system 200 may conveniently be

configured to manage the reception of information from the various sensors 250. It is noted

that if multiple sensor managers 210 are implemented (e.g. internal sensor manager, denoted

210.1, and one or more external sensor managers, denoted 210.2), those sensor managers 210

may be organized in a hierarchical manner, but this is not necessarily so.

[0053] A sensor manager 210 may also be configured to otherwise manager sensors 250 that

are connected to it - or which should be connected to it. For example, sensor manager may

instruct (directly or indirectly) a sensor 250 to modify its state of monitoring (e.g. switch

ON/OFF, modify its monitoring frequency, modify its monitoring parameters, etc.), and may

inform another component of communication system 200 (and/or communication monitoring

system 300) that a sensor 250 that is connected (or which should be connected) to it does not

function as expected.

[0054] Information gathered by sensors 250 may be processed (at least a partial processing)

by processor 220. It is noted that the processing by processor 220 of information gathered by



sensors 250 is usually not parallel to a processing by monitoring control system 300 of

physiological monitoring information that is transmitted to it by monitoring system 200. The

processing by processor 220 of the information gathered by sensors 250 may be used, for

example, for a preparation of physiological monitoring information from a raw pre-processed

information gathered by sensors 250, before that information is transmitted to monitoring

control system 300 for further processing and analysis.

[0055] It should be noted that, according to an embodiment of the invention, processor 220

may process also information other than physiological sensor information - e.g. information

received from sensors 250 that does not pertain directly to the physiological condition of

patient 100 (e.g. information pertaining to environmental condition), general information

such as timing information, GPS derived information, information received from external

sources such as monitoring control system 300, etc.

[0056] It is noted that, according to an embodiment of the invention, monitoring system 200

may include internal memory 270 that may be used for storing of information gathered by

sensors 250 and/or for storing of information after its processing by processor 220. It should

be noted that the monitoring may usually be for relatively long periods (e.g. hours, days,

weeks), and that in some embodiments of the invention it may be inefficient and/or not

desirable to store all the information gathered from sensors 250, from external systems,

and/or processed information - internally. It is therefore noted that in some embodiments of

the invention, a capacity of internal memory 270 is substantially smaller than the cumulative

size of the information gathered by sensors 250 during a monitoring period in which patient

100 is monitored, and/or of the cumulative size of information that is transmitted to

monitoring control system 300 and which pertains to that monitoring period. By way of

example, the aforementioned amount of information gathered by sensors 250 and/or

transmitted to monitoring control system 300 may exceed the capacity of internal memory

220, according to various embodiments of the invention, by one order of magnitude, by two

orders of magnitudes, by three orders of magnitudes, by four orders of magnitudes, by five

orders of magnitudes, by six orders of magnitudes, and so on. Therefore, a smaller memory is

required in comparison to systems that collect all the information during the monitoring

period.

[0057] It should be noted that monitoring system 200 may conveniently be a portable,

patient-carried system, which is sufficiently light, durable, power-efficient, etc. to be carried



by the patient (e.g. using a dedicated base such as an adhesive surface or a harness) for a

prolonged durations of monitoring (e.g. hours, days, weeks). In other embodiments of the

invention - only some components of monitoring system 200 are included in one or more

such a patient-carried units, and other components of monitoring system 200 may be located

away from patient 100 (e.g. next to its bed). It is noted that, according to an embodiment of

the invention, monitoring system 200 is not carried by patient 100, and only some or all of

the sensors 250 are carried by patient 100. It is noted that in various embodiments of

invention (e.g. in configuration in which some components are carried by patient 100 and

some are not), wired or wireless communication techniques may be implemented for

communication between different components, as well as various combinations of wired and

wireless communication.

[0058] Monitoring system 200 further includes transmitter 230 that is configured to transmit

to monitoring control system 300 physiological monitoring information that is responsive to

information received from sensors 250 that are carried by patient 100. It is noted that the

physiological monitoring information transmitted to monitoring control system 300 may

include some or all of the raw information received from sensors 250, and/or a processed

version of it. It is further noted that, according to an embodiment of the invention, transmitter

230 may further provide to monitoring control system 300 physiological monitoring

information responsive to information received from one or more sensors 250 that are not

carried by patient 100 (e.g. a camera located on a tripod).

[0059] Transmitter 230 may work in various ways - according to various embodiments of

the invention. For example, it may implement wireless (e.g. cellular) or wired (e.g. cable

based internet) communication, may implement continuous, alternating, or burst sessions,

and so forth.

[0060] It is noted that monitoring system 200 may transmit (e.g. wirelessly) to monitoring

control system 300 different scopes of information in different embodiments of the invention

and in different times. For example, monitoring system 200 may transmit immediately

monitoring information (e.g. before analysis) and additional information at a later time. In

another example, monitoring system 200 may transmit all (or vast majority) of the

monitoring information at real-time or near real-time, and thus such data may be processed in

monitoring control system 300 before it is fully processed by monitoring system 200, and

even before monitoring system 200 gathers sufficient information for its internal processes.



[0061] It is further noted that in various embodiments of the invention, the physiological

monitoring information may be responsive to information received from combinations of

various types of sensors 250 (and especially of physiological sensors 250) - such as the

various types of sensors that are discussed below, in relation to different embodiments of the

invention.

[0062] According to an embodiment of the invention, transmitter 230 may be further

configured to transmit to monitoring control system 300 information other than physiological

monitoring information - e.g. other monitoring information received from one or more

sensors, timing information, operation status updates for monitoring system 200, etc. It is

noted that in embodiments of the invention in which transmitter 230 transmits to monitoring

control system 300 information in addition to the physiological monitoring information, such

additional information may be combined with the physiological monitoring information, or

submitted separately.

[0063] It is further noted that, according to an embodiment of the invention, transmitter 200

may transmit any of the above identified information to more than one monitoring control

systems 300 (e.g. to one system that is located in a hospital where patient 100 is monitored,

and to a national center), and/or to external systems other than monitoring control systems

300. In some embodiments of the invention, transmission of information to one or more

external system (e.g. monitoring control system 300) may be intermediated by another

system (e.g. another monitoring system 200, another monitoring control system 300, a router,

a gateway, etc.).

[0064] Monitoring system 200 may conveniently further include a receiver 232 (that may be

integrated with transmitter 230 as a transceiver) from receiving information (e.g.

instructions) from monitoring control system 300 or from other systems. It is noted that

receiver 232 may be the one responsible for receiving information from one or more sensors

- but it is not necessarily so.

[0065] As aforementioned, monitoring system 200 includes sensor manager 210, that in

some embodiments of the invention may implement some or all of the functionalities

discussed above. In some embodiments of the invention, sensor manager 210 is configured to

modify a monitoring state of at least one first sensor (e.g. sensor 250.1) out of the sensors

250. Such modification may be implemented by a command to first sensor 250.1, may be

implemented directly (e.g. by modifying a current applied to a sensor 250.1) and may be



implemented by a person (either the patient 100 or someone else, e.g. a nurse) that receives

such an instruction via an output interface of monitoring system 200 such as a screen or a

speaker.

[0066] It is noted that sensor manager 210 may decide about the modification autonomously,

and may modify (or instruct a modification) the state of first sensor 250.1 in response to

instructions that are determined by processor 220 or by the monitoring control system 300 in

response to an adequacy of the physiological monitoring information to monitoring of

sleeping of the patient.

[0067] It is noted that the ability of sensors manager 210 to modify the monitoring state of

one or more first sensors 250.1 in response to instructions received from monitoring control

system 300, means that despite the fact that there is no physician or other expert medical

professional that attends the monitoring of patient 100, in some embodiment such a person

may still supervise the monitoring, determine that the information gathered by the sensors is

not adequate, in give an instructions to modify a state of a sensor. Such a modification is also

enabled by processing of the physiological monitoring data (as well as other information) by

a superior processors, using superior software than the one available in monitoring system

200.

[0068] Examples for modifications in the monitoring state of first sensor 250.1 are

operational mode (active, inactive, sleep, etc), monitoring frequency, monitoring parameters,

etc.

[0069] It is noted that when such a modification in the state of one or more first sensors

occur, transmitter 230 is further configured to transmit to monitoring control system 300

physiological monitoring information responsive to information received from first sensor

250.1 after the modifying of its monitoring state.

[0070] According to an embodiment of the invention, monitoring system 200 and monitoring

control system 300 are configured to exchange data and commands which together are used

to ensure that the system is configured properly, set-up properly, transmitting information

properly, and so forth. Conveniently, monitoring control system 300 is configured to make

certain that by the end of the monitoring period (and possibly during any shorter period

within it), sufficient amount of usable monitoring data will be collected. This may require

transmitting commands to change settings of monitoring system 200 and/or of the sensors

250, commands to retransmission of information, commands to inform the patient and/or the



monitoring supervisor that some action need to be carried out (e.g. replacing non-functioning

sensor, relocating a misallocated sensor, recharging of the system, etc.).

[0071] According to an embodiment of the invention, monitoring system 200 further

includes a monitoring timing manager 222 (that may be a part of, e.g. processor 220) that is

configured to modify the duration in which the monitoring of patient 100 is carried out (also

referred to as monitoring period). According to an embodiment of the invention, monitoring

timing manager 222 is configured to cease, in response to a monitoring period decision that

is made by monitoring control system 300 (and/or by processor 220), a monitoring period

that includes collecting of the monitoring information transmitted to monitoring control

system 300; wherein the monitoring period decision is made by monitoring control system

300 (and/or by processor 220) in response to an adequacy of the physiological monitoring

information to monitoring of sleeping of patient 100 (or of another physiological condition,

e.g. as elaborated above).

[0072] According to an embodiment of the invention, sensor manager 210 is further

configured to issue - by an output interface 280 of monitoring system 200 - an instruction to

relocate a sensor 250 on the patient 100, wherein that instruction may correspond to a sensor

relocating instruction received, that is issued by monitoring control system 300 (and/or by

processor 220) in response to processing of the physiological monitoring information (and/or

of additional information e.g. as exemplified above). For example, the instruction may be an

instruction to relocate an ECG electrode that does not provide acceptable signal anymore.

[0073] It is noted that sensor manager 210 may be further configured, according to various

embodiments of the invention, to issue - by an output interface 280 - instructions of other

types that are intended to people (either the patient 100 or someone else such as a supervisor)

that may relate to the operation of one or more sensors 250 (e.g. turn on or reposition a

camera) or to other issues (e.g. instructions to call a doctor, to recharge monitoring system

200, to breath deeply, etc.). Such instructions as well may correspond to instructions received

from monitoring control system 300 and/or from processor 220 in response to processing of

the physiological monitoring information (and potentially of additional information as well).

[0074] According to an embodiment of the invention, monitoring system 200 further

includes video processor 224 (that may be implemented by processor 220 or by another

processor) configured to process visual information of the patient that is received from a

camera (denoted 250.2) during a monitoring of patient 100 by at least one other sensor 250,



wherein the transmitter 210 is further configured to transmit to monitoring control system

300 the visual information of the patient 100 (processed by video processor 224 or not). It is

noted that indifferent embodiments of the invention, camera 250.2 may capture either video

or still images, and transmitter 210 may transmit either video or still images.

[0075] Such a camera 250.2 may have different functions, such as capturing sensor

positioning information of one or more sensors 250 (that may be used, by way of example, in

deciding to instruct the patient 100 or the monitoring supervisor to relocating a sensor 250),

for capturing video and/or still images of the patient 100 during one or more period (e.g.

during sleep; such period may be determined using information received from other sensors).

[0076] Monitoring system 200 may further includes output interface 290 - e.g. a screen or a

microphone.

[0077] According to an embodiment of the invention, output interface 290 may be

configured to provide a questionnaire regarding a sleep affecting condition of patient 100.

Such a questionnaire may be received in different embodiments of the invention from

processor 220, from monitoring control system 300, and/or from memory 270, and may be

responsive to monitoring information or not. According to an embodiment of the invention,

the questionnaire may be at least partly determined by a physician operating monitoring

control system 300, and may even include a communication between patient 100 and the

physician or other trained personnel - e.g. via chat, voice communication etc.

[0078] According to such an embodiment of the invention, input interface 290 may be

configured to receive at least one questionnaire result, wherein transmitter 230 is further

configured to transmit to monitoring control system 300 questioner result information

indicative of the at least one questionnaire result. Example to subjects that may be referred to

in the questionnaire are perceptions of the patient 100, medications taken (e.g. before sleep,

during the day), etc.

[0079] Monitoring system 200 may include various types of user input interface 290, such as

operation control buttons, microphone, touch-screen, etc. According to an embodiment of the

invention, at least one processor of the system is configured to operate and/or to modify its

operation in response to signal received from the at least one user input interface.

[0080] According to an embodiment of the invention, transmitter 230 is configured to

transmit to monitoring control system 300 physiological monitoring information that is

responsive to information received from the sensors 250 that are of multiple types selected



from a group of sensor types consisting of: electroencephalogram (EEG), electromyogram

(EMG), electrocardiogram (ECG), electrooculography (EOG), and pulse sensor, microphone,

etc. It is noted that other types of sensors 250 may also be implemented.

[0081] According to an embodiment of the invention, monitoring system 200 may further

include a sensor 250 for detecting heartbeat information - e.g. heartbeat rhythm (or is

configured to receive information from such external sensor). According to such an

embodiment of the invention, the system may be configured to monitor two types of

physiological situation (e.g. heart rate rhythm problems and sleeping condition).

[0082] According to an embodiment of the invention, transmitter 230 is further configured to

transmit to monitoring control system 300 location information that is responsive to

information received from a positioning sensor 250.3 and that is indicative of the relative

location of at least one organ of the patient. Such location information may be received from

a GPS, from an acceleration based sensor (indicative of movement), and so forth.

[0083] The location information may be used, for example, in a processing of the

physiological monitoring information (e.g. ECG information) to determine if detected

behavior (e.g. ECG morphological modification) may result from an angle or position in

which the subject sleep or other medical or physiological situation may cause the detected

behavior.

[0084] According to an embodiment of the invention, monitoring system 200 may further

include an interfering output interface (not denoted, may be output interface 280 or another

output interface) that is configured to awake patient 100 in response to a sleep related

condition that is detected in response to the monitoring information. For example, such an

interfering output interface may sound an alarm, may issue an electrical shock, etc.

[0085] According to an embodiment of the invention, the monitoring system 200 may

include interaction capabilities (e.g. using the output interface 280 or the interfering output

interface) for interacting with the subject - for example, for modifying a physiological

condition of the subject. For example, according to an embodiment of the invention,

monitoring system 200 may include means (e.g. speaker, electric shock generator, etc.) for

awaking the subject if the subject falls asleep, shows symptom of acute tiredness, if sensors

are not connected properly, and so on). It is noted that monitoring system 200 and/or

monitoring control system 300 may determine that only some of the components of



monitoring system 200 are not functioning as expected, and that no such action should be

carried out (e.g. if the monitoring information gathered is sufficient).

[0086] Figure 2B illustrates monitoring system 200, according to an embodiment of the

invention. Monitoring system 200 may include, according to various embodiments of the

invention, various types of sensors such 250 as: ECG sensors, pressure sensors, chest belt

sensor, abdominal belt sensors, SP02 sensor, EEG sensors, EMG sensors, EOG sensors, and

so forth. Such sensors may transmit the monitored data to monitoring system 200 through

some intermediating units, and either wirelessly (e.g. RF) or in a wired fashion.

[0087] The signals received by one or more of the sensors 250 may be multiplexed by a

multiplexer 202 that multiplexes the various signals received from those sensors 250 (not

necessarily all of the sensors) and transmits them to an analog unit 204 in which those signals

are processed in an analog fashion (while it is noted that in other embodiments, digital signal

processing may be implemented, and some or all of the sensors 250 may transmit

information in a digital manner).

[0088] For example, in analog unit the signals may be amplified (e.g. by an operational

amplifier, denoted "OP amplifier"), filtered by one or more filters, and converted to a digital

signals, that is transmitted to other components such as processor 220.

[0089] It is noted that monitoring system 200 may include a power unit 241 that may include

components such as internal power source 240 (not illustrated in figure 2B), voltage circuit,

battery monitoring unit, charger, etc.). According to an embodiment of the invention,

monitoring system 200 may receive power from an external source via a power interface -

that may be used for reception of data as well in some embodiments - e.g. USB or mini-USB

connection.

[0090] Monitoring system 200 may include various types of interfaces, such as USB, RS232,

I2C, RF, collectively denoted 206. Monitoring system 200 may include different types of I/O

components such as microphone, speaker, LED, buttons, etc. It is noted that the microphone,

if implemented, may be used for recording of snoring and/or ambient noise, as well as for

reception of voice commands, if implemented.

[0091] Figure 3 illustrates monitoring system 200, according to an embodiment of the

invention. Monitoring system 200 that is illustrated in figure 3 is intended to be carried by

patient 100 during monitoring (e.g. at nights), and may include connectors for connecting to



an elastic band, a harness, or an equivalent connecting means. For example, system 200 may

include clasps connectors 208 for connecting to a chest belt.

[0092] Monitoring system 200 may include various output devices 280 such as screen 280.1

and speaker 280.2. Monitoring system 200 may also include one or more input devices such

as microphone 290.1 and ON/OFF switch 290.2.

[0093] Monitoring system 200 may also include one or more sensor interfaces 260 for

connection of various types of sensors, such as cannula connector 260.1, and embedded

connector 260.2 for ECG cable. As aforementioned, monitoring system 200 may include

various types of interface 206, such as micro USB connector 206.1, that may be used, inter

alia, for charging of the internal power source 240 (battery) and for downloading and

uploading of data, e.g. for software burning and updates.

[0094] As aforementioned, different embodiments of monitoring system 200 (and possibly

also of monitoring control system 300) may include various systems for monitoring of

various physiological conditions (e.g. sleep, tiredness, distraction, etc.). It should also be

noted that different embodiments of the invention may also be implemented for different

types of subjects (e.g. human, canine, bovine, etc.).

[0095] It is noted that according to an embodiment of the invention at least some of sensors

250 may be remote from monitoring system 200 and have no direct physical contact with

which (wherein communication cable may and not be used as the sole physical connection).

Some of the sensors 250 that are carried by patient 100 may be located on a body of the

patient while others may be or in close proximity to which (e.g. on a shirt of the subject, on

an elastic band worn by the subject, on an adhesive surface attached to the patient, etc.).

[0096] Conveniently, the system enables monitoring in all the accepted levels (levels 1

through 4), but this is not necessarily so.

[0097] While monitoring system 200 may include internal power source 240, sensors 250

may be powered by sensor- included power source, from the power source 240 of

monitoring system 200, from an external power source, etc. According to an embodiment of

the invention, the system may also be connected to an external source, for continuous

operation and/or for recharging.

[0098] According to an embodiment of the invention, monitoring system 200 (and/or

monitoring control system 300) may combine analysis from various sources such as HRV

received from ECG, or SP02, in order to perform additional analyses, e.g. in order to detect



additional diseases (on top off - for example - sleeping problems), additional physiological

and/or medical conditions, detecting possible causes for a detected physiological condition

(e.g. sleeping problems), etc. Some conditions that may be detected (according to various

embodiments of the invention) are diabetes, tension, heart condition, etc.

[0099] Figure 4 illustrates configuration 30 of systems used for monitoring a physiological

condition of a patient 100, according to an embodiment of the invention, and an embodiment

of monitoring system 200.

[00100] According to an embodiment of the invention, monitoring system 200

includes main unit 201 that may include components such as some or all of transmitter 230,

power unit 240, processor 220, output interface 280, input interface 290, and so on. The main

unit 201 receives information from sensors 250 via wired and/or wireless communication

(e.g. RF) via other intermediating units - wherein communication from a sensor 250 may be

intermediated more than once before arriving to main unit 201 .

[00101] It is noted that, according to an embodiment of the invention, main unit 201 is

not carried by the patient, and may be located, for example, in the same room as patient 100.

According to an embodiment of the invention, main unit 201 (or other components of system

200) may be integrated into a computer (e.g. PC computer, lap-top computer, computer of a

medical machine, PDA, and so on) and use facilities of that computer (e.g. processor, screen,

keyboard, network connectivity) for implementing functionalities of monitoring system 200

such as those disclose in relation to the previous figures. For example, main unit 201 may be

integrated into an RF capable USB dongle that may be inserted into a standard port of a

personal computer. According to an embodiment of the invention, main unit 201 may be a

software computer program installed into another component and utilizing its resources.

[00102] Monitoring system 200 may include components such as chest belt 203 that

may include connections to some sensors 250 such as a cannula pipe and possibly also

integrated ECG sensors. A sensors manager 210 located on chest belt 203 may receive

information from sensors 250 connected to it, as well as from other sensors manager, e.g. a

sensors manager (not illustrated) that is located on another elastic band 205 that includes

SP02 sensor 250 as well as heart rate sensor 250, or from a sensors manager 210 of an

optional wireless ECG sensors. It is noted that some sensors 250 (such as EEG, EMG and

EOG sensors) may be united or share components.



[00103] According to an embodiment of the invention, monitoring system 200 (or at

least some components of which) is integrated into or attached to a chest/abdomen belt or

girdle (which may and may not be elastic) which can be worn by the patient 100, at least

partially around the chest and at least partially around the abdomen. Other belts that may be

used are abdomen belt and/or chest belt, among other types known in the art.

[00104] According to an embodiment of the invention, one or more ECG sensors 250

may be integrated into such a belt, which may turn, according to an embodiment of the

invention, cumbersome cable connections that connects ECG sensors to the recording unit to

unnecessary.

[00105] According to an embodiment of the invention, at least one processor 220 of

monitoring system 200 (and/or of monitoring control system 300) is configured to process

monitoring signals to validate quality of received signals. Such validation may be used for

determining if there is a need to replace or relocate a sensor, to determine if there is a need to

adjust the monitoring period or so on.

[00106] It is noted that according to an embodiment of the invention, the monitoring is

carried out only in non-consecutive time periods (e.g. only during nights, from hour prior to

going to sleep until waking up, etc.). In such situation, for example, processing of the

monitoring information received from one or more sensors 250 may yield a decision that the

patient 100 needs to be monitored for an additional night.

[00107] Figure 5 illustrates positioning of monitoring system 200 and of its sensors

250, according to an embodiment of the invention. As noted, various sensors 250 may be

located on different parts of the patient 100- e.g. legs, hands, head, nose, chest, abdomen,

etc. it is noted that, according to an embodiment of the invention, monitoring system 200 (or

some components of it such as main unit 201) may be located in a distance from the patient

100 (e.g. in the same room), and not necessarily carried by her.

[00108] Figure 6 illustrates method 400 for monitoring, according to an embodiment

of the invention. Referring to the examples set forth in the previous drawings, it is noted that

method 400 may be carried out by monitoring system 200, and that various embodiments of

method 400 may implement all the functionalities of the various embodiments of monitoring

system 200 discussed above, even if not explicitly elaborated. The various stages of method

400 are conveniently carried out by a monitoring system.



[00109] Method 400 may start with stage 410 of initiating communication with

various sensors. Referring to the examples set forth in the previous drawings, the sensors

may be sensors 250. It is noted that some of the sensors may be incorporated into the

monitoring system, but not necessarily so. It is noted that additional instances of initiating

communication with sensors may also be implemented when following stages of method 400

are carried out (e.g. if sensors are being added).

[001 10] The method may also include stage 420 of receiving from multiple sensors

information that is detected by those sensors. It is noted that conveniently, at least some of the

sensors are physiological sensors, detecting information that pertain to a physiological condition

of a patient.

[001 11] Method 400 includes stage 430 of transmitting to a monitoring control system

monitoring information that is responsive to information received from the sensors. Referring to

the examples set forth in the previous drawings, stage 430 may include transmitting

information to monitoring control system 300.

[001 12] Stage 430 includes stage 432 of transmitting to the monitoring control system

physiological monitoring information that is responsive to information received from sensors

that are carried by the patient.

[00113] Method 400 further includes stage 440 of modifying a monitoring state of a

first sensor out of the sensors in response to instructions that are determined by the monitoring

control system in response to an adequacy of the physiological monitoring information to

monitoring of sleeping of the patient. Stage 440 may be preceded by stage 442 of receiving the

instructions from the monitoring control system.

[001 14] Stage 440 is followed by stage 434 (that may be a part of stages 430 and possibly

also 432) of transmitting to the monitoring control system physiological monitoring information

responsive to information received from the first sensor after the modifying of its monitoring

state.

[001 15] According to an embodiment of the invention, method 400 further includes

ceasing a monitoring period that includes collecting of the monitoring information

transmitted to the monitoring control system in response to a monitoring period decision that

is made by the monitoring control system in response to an adequacy of the physiological

monitoring information to monitoring of sleeping of the patient



[001 16] According to an embodiment of the invention, method 400 further includes

receiving a sensor relocating instruction that is issued by the monitoring control system in

response to processing of the physiological monitoring information, and issuing a

corresponding instruction to relocate a sensor on the patient by an output interface of the

monitoring system.

[001 17] According to an embodiment of the invention, method 400 further includes

transmitting to the monitoring control system visual information of the patient captured by a

camera during a monitoring of the patient by at least one other sensor. Such camera may

have different functions, such as capturing sensor positioning information (helpful for

instructing the subject/monitoring supervisor for relocating a sensor), for capturing video

and/or still images of the subject during one or more period (e.g. during sleep; such period

may be determined using information received from other sensors).

[001 18] According to an embodiment of the invention, method 400 further includes

providing on an output interface of the monitoring system a questionnaire regarding a sleep

affecting condition of the patient, receiving at least one questionnaire result by an input

interface of the monitoring system, and transmitting to the monitoring control system

questioner result information indicative of the at least one questionnaire result.

[001 19] According to an embodiment of the invention, the transmitting of the

physiological monitoring information includes transmitting to the monitoring control system

physiological monitoring information that is responsive to information received from the

sensors that are of multiple types selected from a group of sensor types consisting of:

electroencephalogram (EEG), electromyogram (EMG), electrocardiogram (ECG),

electrooculography (EOG), and pulse sensor, microphone, etc.

[00120] According to an embodiment of the invention, method 400 further includes

transmitting to the monitoring control system location information that is responsive to

information received from a positioning sensor and that is indicative of the relative location

of at least one organ of the patient.

[00121] According to an embodiment of the invention, further includes awaking the

patient, by an interfering output interface, in response to a sleep related condition detected in

response to the monitoring information.

[00122] Figure 7 illustrates monitoring control system 300, according to an embodiment

of the invention.



[00123] Monitoring control system 300 includes receiver 310 configured to receive from

a remote monitoring system (such as monitoring system 200) physiological monitoring

information that is responsive to information gathered by sensors (e.g. sensors 250) that are

carried by a patient (e.g. patient 100). It is noted that monitoring control system 300 may receive

information from more than one monitoring systems, and information that pertain to more than a

single patient.

[00124] Monitoring control system 300 further includes a processor 320 that is

configured to process the physiological monitoring information for determining instructions for

the monitoring system in response to an adequacy of the physiological monitoring information to

monitoring of sleeping of the patient (or of another physiological state of the patient).

[00125] Processor 320 is further configured to issue the instructions to the monitoring

system, e.g. via a transmitter 330 of monitoring control system 300.

[00126] It is noted that receiver 310 is further configured to receive from the monitoring

system physiological monitoring information that is responsive to information received from a

first sensor out of the sensors after the a monitoring state of the first sensor is modified by in

response to the instructions.

[00127] Processor 320 (or another processor of monitoring control system 300) is

configured to analyze sleep of the patient (and/or another physiological state of which), wherein

the analyzing includes processing the physiological monitoring information that is received after

the monitoring state of the first sensor is modified. It is noted that the analyzing may include

analyzing of physiological monitoring information received before or after modifications of one

or more sensors, and may also include analyzing of non-physiological monitoring information

and of other types of information as well.

[00128] Monitoring control system 300 may further include additional components such

as a memory 370, an output interface 380, and input interface 390 (the last to may be used, by

way of example, for communication with a physician that reviews and affects the analysis), a

power source 340, and so forth.

[00129] It is noted that, according to an embodiment of the invention, monitoring control

system 300 (or at least some components of which) may be integrated into a computer (e.g.

PC computer, lap-top computer, computer of a medical machine, PDA, and so on) and use

facilities of that computer (e.g. processor, screen, keyboard, network connectivity) for

implementing functionalities of monitoring control system 300. For example, monitoring



control system 300 may be integrated into a USB dongle that may be inserted into a standard

port of a personal computer. According to an embodiment of the invention, monitoring

control system 300 may be or may include a software computer program installed into

another component and utilizing its resources.

[00130] According to an embodiment of the invention, processor 320 (or another

processor of monitoring control system 300) is configured to determine a monitoring period

decision in response to an adequacy of the physiological monitoring information to monitoring

of sleeping of the patient, wherein the monitoring period decision includes timing information

indicative of an end of monitoring period that comprises collecting of the monitoring

information by the monitoring system.

[00131] According to an embodiment of the invention, monitoring control system 300 is

further configured to issue to the monitoring system, in response to processing of the

physiological monitoring information, a sensor relocating instruction for relocating at least one

of the sensors that gather information for the monitoring system.

[00132] According to an embodiment of the invention, receiver 310 is further configured

to receive from the monitoring system visual information of the patient gathered by a camera

during a monitoring of the patient by at least one other sensor.

[00133] According to an embodiment of the invention, monitoring control system 300 is

further configured to receive (e.g. by receiver 310) from the monitoring system questioner result

information indicative of the at least one questionnaire result of a questionnaire that pertains to a

sleep affecting condition of the patient and which is answered by a person. Such questionnaire

results may be used, inter alia, in the analysis of the physiological monitoring information.

[00134] According to an embodiment of the invention, receiver 310 is configured to

receive from the monitoring system physiological monitoring information that is responsive to

information received from the multiple sensors that are of multiple types selected from a group

of sensor types consisting of: electroencephalogram (EEG), electromyogram (EMG),

electrocardiogram (ECG), electrooculography (EOG), and pulse sensor, microphone, etc.

[00135] According to an embodiment of the invention, receiver 310 is further configured

to receive from the monitoring system location information that is responsive to information

received from a positioning sensor and that is indicative of the relative location of at least one

organ of the patient. Such information may be used in the analysis of the physiological

monitoring information, e.g. as described above.



[00136] According to an embodiment of the invention, monitoring control system 300

includes output interface 380 configured to provide monitoring information to a medical

professional, receiving from the medical professional at least one instruction (by input interface

390), and transmitting to the monitoring system an instruction to provide information on an

output interface of the monitoring system in response to the instruction of the medical

professional.

[00137] According to an embodiment of the invention, memory 370 (that may be internal

memory, external memory, or a combination thereof) is configured to store information received

from the monitoring system and/or processed/analyzed information for a monitoring duration

(e.g. three days, a week, etc.) that is usually significantly longer than a period for which the

monitoring system may store such information internally

[00138] According to an embodiment of the invention, monitoring control system 300 is

configured to exchange data and commands with the monitoring system, which together are used

to ensure that the systems are configured properly, set-up properly, transmitting information

properly, and so forth.

[00139] According to an embodiment of the invention, monitoring control system 300

(e.g. processor 320 of which) is configured to make certain that by the end of the monitoring

period (and possibly during any shorter period within it), sufficient amount of usable monitoring

data will be collected.

[00140] Figure 8 illustrates method 500 for controlling monitoring, according to an

embodiment of the invention. Referring to the examples set forth in the previous drawings,

method 500 may be carried out by monitoring control system 300. It is further noted that

various embodiments of method 500 may implement all the functionalities of the various

embodiments of monitoring control system 300 discussed above, even if not explicitly

elaborated. The various stages of method 500 are conveniently carried out by a monitoring

control system.

[00141] Method 500 includes stage 510 of receiving from a remote monitoring system

physiological monitoring information that is responsive to information gathered by sensors that

are carried by a patient. Referring to the examples set forth in the previous drawings, the remote

monitoring system may be monitoring system 200. It is noted that the receiving may include

receiving information from more than a single monitoring system, and/or information that

pertains to more than a single patient. According to an embodiment of the invention, the



receiving includes receiving from the monitoring system additional information (e.g. received

from other sensors, status of the monitoring system itself, etc).

[00142] Method 500 further includes stage 520 of processing the physiological

monitoring information for determining instructions for the monitoring system in response to an

adequacy of the physiological monitoring information to monitoring of sleeping of the patient.

[00143] Stage 520 is followed by stage 530 of issuing the instructions to the monitoring

system.

[00144] Stage 530 is followed by stage 540 (that may be included in stage 510) of

receiving from the monitoring system physiological monitoring information that is responsive to

information received from a first sensor out of the sensors after the a monitoring state of the first

sensor is modified by in response to the instructions.

[00145] Method 500 continues with stage 550 of analyzing sleep of the patient, wherein

the analyzing includes processing physiological monitoring information, and possibly also non-

physiological monitoring information and/or other types of information.

[00146] Stage 550 includes stage 552 of processing the physiological monitoring

information that is received after the monitoring state of the first sensor is modified.

[00147] According to an embodiment of the invention, method 500 further includes

determining a monitoring period decision in response to an adequacy of the physiological

monitoring information to monitoring of sleeping of the patient, wherein the monitoring period

decision includes timing information indicative of an end of monitoring period that includes

collecting of the monitoring information by the monitoring system.

[00148] According to an embodiment of the invention, method 500 further includes

issuing to the monitoring system, in response to processing of the physiological monitoring

information, a sensor relocating instruction for relocating at least one of the sensors that gather

information for the monitoring system.

[00149] According to an embodiment of the invention, method 500 further includes

receiving from the monitoring system visual information of the patient gathered by a camera

during a monitoring of the patient by at least one other sensor.

[00150] According to an embodiment of the invention, method 500 further includes

receiving from the monitoring system questioner result information indicative of the at least one

questionnaire result of a questionnaire that pertains to a sleep affecting condition of the patient

and which is answered by a person.



[0015 1] According to an embodiment of the invention, the receiving of the physiological

monitoring information includes receiving from the monitoring system physiological monitoring

information that is responsive to information received from the multiple sensors that are of

multiple types selected from a group of sensor types consisting of: electroencephalogram (EEG),

electromyogram (EMG), electrocardiogram (ECG), electrooculography (EOG), and pulse

sensor.

[00152] According to an embodiment of the invention, method 500 further includes

receiving from the monitoring system location information that is responsive to information

received from a positioning sensor and that is indicative of the relative location of at least one

organ of the patient.

[00153] According to an embodiment of the invention, method 500 further includes

providing monitoring information to a medical professional, receiving from the medical

professional at least one instruction, and transmitting to the monitoring system an instruction to

provide information on an output interface of the monitoring system in response to the

instruction of the medical professional.

[00154] Figure 9 illustrates method 600 for monitoring, according to an embodiment

of the invention. Method 600 is a combination of methods 400 and 500. It is noted that

various embodiments of methods 400 and 500 may be implemented in method 600.

[00155] While certain features of the invention have been illustrated and described

herein, many modifications, substitutions, changes, and equivalents will now occur to those

of ordinary skill in the art. It is, therefore, to be understood that the appended claims are

intended to cover all such modifications and changes as fall within the true spirit of the

invention.



CLAIMS

What is claimed is:

1. A monitoring system, the monitoring system comprising:

a transmitter configured to transmit to a monitoring control system physiological

monitoring information that is responsive to information received from sensors that are

carried by a patient; and

a sensor manager configured to modify a monitoring state of a first sensor out of the

sensors in response to instructions that are determined by the monitoring control system in

response to an adequacy of the physiological monitoring information to monitoring of

sleeping of the patient;

wherein the transmitter is further configured to transmit to the monitoring control

system physiological monitoring information responsive to information received from the

first sensor after the modifying of its monitoring state.

2 . The monitoring system according to claim 1, further comprising a monitoring timing

manager configured to cease, in response to a monitoring period decision that is made by the

monitoring control system, a monitoring period that comprises collecting of the monitoring

information transmitted to the monitoring control system; wherein the monitoring period

decision is made by the monitoring control system in response to an adequacy of the

physiological monitoring information to monitoring of sleeping of the patient

3 . The monitoring system according to claim 1, wherein the sensor manager is further

configured to issue by an output interface of the monitoring system an instruction to relocate

a sensor on the patient that corresponds to a received sensor relocating instruction that is

issued by the monitoring control system in response to processing of the physiological

monitoring information.

4 . The monitoring system according to claim 1, further comprising video processor

configured to process visual information of the patient that is received from a camera during

a monitoring of the patient by at least one other sensor, wherein the transmitter is further

configured to transmit to the monitoring control system the visual information of the patient.

5 . The monitoring system according to claim 1, further comprising an output interface

configured to provide a questionnaire regarding a sleep affecting condition of the patient, and

an input interface configured to receive at least one questionnaire result, wherein the



transmitter is further configured to transmit to the monitoring control system questioner

result information indicative of the at least one questionnaire result.

6 . The monitoring system according to claim 1, wherein the transmitter is configured to

transmit to the monitoring control system physiological monitoring information that is

responsive to information received from the sensors that are of multiple types selected from a

group of sensor types consisting of: electroencephalogram (EEG), electromyogram (EMG),

electrocardiogram (ECG), electrooculography (EOG), and pulse sensor.

7 . The monitoring system according to claim 1, wherein the transmitter is further

configured to transmit to the monitoring control system location information that is

responsive to information received from a positioning sensor and that is indicative of the

relative location of at least one organ of the patient.

8. The system according to claim 1, further comprising an interfering output interface,

configured to awake the subject in response to a sleep related condition detected in response

to the monitoring information.

9 . A method for monitoring, the method comprising carrying out by a monitoring

system the following stages:

transmitting to a monitoring control system physiological monitoring information that is

responsive to information received from sensors that are carried by a patient;

modifying a monitoring state of a first sensor out of the sensors in response to instructions

that are determined by the monitoring control system in response to an adequacy of the

physiological monitoring information to monitoring of sleeping of the patient; and

transmitting to the monitoring control system physiological monitoring information

responsive to information received from the first sensor after the modifying of its monitoring

state.

10. The method according to claim 9, further comprising ceasing a monitoring period that

comprises collecting of the monitoring information transmitted to the monitoring control

system in response to a monitoring period decision that is made by the monitoring control

system in response to an adequacy of the physiological monitoring information to monitoring

of sleeping of the patient

11. The method according to claim 9 further comprising receiving a sensor relocating

instruction that is issued by the monitoring control system in response to processing of the



physiological monitoring information, and issuing a corresponding instruction to relocate a

sensor on the patient by an output interface of the monitoring system.

12. The method according to claim 9 further comprising transmitting to the monitoring

control system visual information of the patient captured by a camera during a monitoring of

the patient by at least one other sensor.

13. The method according to claim 9, further comprising providing on an output interface

of the monitoring system a questionnaire regarding a sleep affecting condition of the patient,

receiving at least one questionnaire result by an input interface of the monitoring system, and

transmitting to the monitoring control system questioner result information indicative of the

at least one questionnaire result.

14. The method according to claim 9, wherein the transmitting of the physiological

monitoring information comprises transmitting to the monitoring control system

physiological monitoring information that is responsive to information received from the

sensors that are of multiple types selected from a group of sensor types consisting of:

electroencephalogram (EEG), electromyogram (EMG), electrocardiogram (ECG),

electrooculography (EOG), and pulse sensor.

15. The method according to claim 9, further comprising transmitting to the monitoring

control system location information that is responsive to information received from a

positioning sensor and that is indicative of the relative location of at least one organ of the

patient.

16. The method according to claim 9, further comprising awaking the patient, by an

interfering output interface, in response to a sleep related condition detected in response to

the monitoring information.

17. A method for controlling monitoring, the method comprising:

receiving from a remote monitoring system physiological monitoring information that is

responsive to information gathered by sensors that are carried by a patient;

processing the physiological monitoring information for determining instructions for the

monitoring system in response to an adequacy of the physiological monitoring information to

monitoring of sleeping of the patient;

issuing the instructions to the monitoring system;



receiving from the monitoring system physiological monitoring information that is

responsive to information received from a first sensor out of the sensors after the a

monitoring state of the first sensor is modified by in response to the instructions; and

analyzing sleep of the patient, wherein the analyzing comprises processing the physiological

monitoring information that is received after the monitoring state of the first sensor is

modified.

18. The method according to claim 17, further comprising determining a monitoring

period decision in response to an adequacy of the physiological monitoring information to

monitoring of sleeping of the patient, wherein the monitoring period decision comprises

timing information indicative of an end of monitoring period that comprises collecting of the

monitoring information by the monitoring system.

19. The method according to claim 17, further comprising issuing to the monitoring

system, in response to processing of the physiological monitoring information, a sensor

relocating instruction for relocating at least one of the sensors that gather information for the

monitoring system.

20. The method according to claim 17, further comprising providing monitoring

information to a medical professional, receiving from the medical professional at least one

instruction, and transmitting to the monitoring system an instruction to provide information

on an output interface of the monitoring system in response to the instruction of the medical

professional.

2 1. A method as substantially illustrated in any of the drawings.

22. A monitoring system as substantially illustrated in the specification.
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