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(57) ABSTRACT

A monitoring system for sleep, awake, vegetative or semi-
comatose states, and transmitter for the sensor data moni-
tored to a receiving system for data storage and analysis
where that analysis can respond with an alarm or log for
future analysis by health care professional or caregiver.
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FIGURE A
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FIGURE B
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FIGURE C



Patent Application Publication  Apr. 30,2020 Sheet 4 of 7 US 2020/0129132 A1

FIGURE D
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FIGURE E
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FIGURE F



Patent Application Publication  Apr. 30,2020 Sheet 7 of 7 US 2020/0129132 A1

FIGURE G
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RELATED APPLICATIONS
[0002] This application claims the benefit of provisional

patent application No. 62/578,414 to Michael Daniel Cole-
man et al., filed Oct. 28, 2017, titled “Alarm Based Sleep
Management System”, which is incorporated by reference
herein.

FIELD OF THE INVENTION

[0003] The present invention relates to sleep, awake, veg-
etative or semi-comatose state monitoring, particularly, the
information data monitored can activate a receiving system
to respond to or log said notification.

BACKGROUND OF THE INVENTION

[0004] In the managed care environment, such as an
in-home out patient care, nursing home, extended care or
hospitals to name a few, the management of sleep has
generally been logged or observed by visual process or
mechanical devices. This data collection can be done by the
patient themselves (if they are capable) but in most cases is
done by a caregiver or medical professional and in some
cases by a family member or friend. The accuracy of these
systems of management have many flaws, such as the
inaccurate information entered or monitored by an indi-
vidual, or the frequency or unavailability of an individual
providing the management on an exacting schedule.
[0005] In the more recent past this logging and monitoring
has been through localized data entry to a hand held smart
phone or tablet entry device, this method increases accuracy
but is still dependent on the individual’s availability. In last
few years the monitoring or logging has been achieved
through wrist attached devices such as smart watches, and
exercise/health trackers. Although these newer wrist
attached deices provide monitoring or logging that can
accurately log data and time, the input data is limited to
information received specifically around or from the wrists
proximity, therefore are unable to collect sensor data from
specific areas required such as an example, leg movement
associated with restless leg syndrome.

[0006] The need to have accurate and timely, sometimes
time critical data logging, reporting and response is why an
alarm based sleep management system is a highly valued
system today.
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SUMMARY OF THE INVENTION

[0007] The intended outcome benefits of this alarm based
sleep management system invention are to monitor a patient
who may be incapable or have limited means of data
logging, reporting and response.

[0008] The present invention relates to a normal sleep
state (normal being defined as an individual who is not
incapable or has a limited process physical or mental capa-
bility to monitor and log their sleep wake cycles and
activity). This sleep management system will log, report and
notify different states of sleep and its movement or lack of
movement.

[0009] The invention is able to be used as a fall monitor.
As we see healthcare is getting more expensive, a device like
this will be useful for families who can’t afford to put a
family member in a nursing home. But will allow the
caregiver or family member to put the device on the user’s
bed, chair or wheelchair, sofa, floor to monitor for at risk for
falls, seizure, dementia/Alzheimer’s or elderly living alone.
[0010] Although there is no transfer of the patients per-
sonal information which could compromise patient confi-
dentiality, a patient identification and security can be
achieved through a serial number embedded in the solid
state movement detection circuit and that serial number
being only known to the data receiver.

[0011] The system may have temperature and pressure
monitors which may generate alarms based upon unexpected
conditions, such as weight (with or without human sleep
form sensing) absent of temperature, which may indicate a
hypothermic condition requiring assistance; temperature
absent weight, which may indicate a situation where a
patient may be febrile or where a heating pad or blanket has
been left on, and the like.

[0012] The invention is able to be used as a vegetative or
semi-comatose state, where a time variable can be set as a
function of a patient being in a vegetative or semi-comatose
state and requiring the movement of the patient to prevent
bed sores, the system would send an alarm if the system had
sensed no activity from a sensor.

[0013] Inanother example it could indicate that the patient
was not on the proper sleep schedule and can log and report
activity, inactivity, length of and location of body activity,
and store and report this data for future analysis by a
professional.

[0014] The system can monitor movement out of bed and
then movement out or the sleeping area activating a possible
alarm situation where the patient is not supposed to move
without supervision or assistance.

[0015] The alarm based sleep management system can
track and monitor activity and movement during sleep
cycles based on durations of time. It can also be used to track
and store activity to the data receiver so as the data can be
analyzed by a sleep or medical professional at a future date.
This data can monitor the number of times a patient gets up
through the night to use the restroom, which might indicate
a urinary tract infection or prostrate problem or other
medical syndromes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. A is an overview of a typical alarm based
sleep management system

[0017] FIG. B is an example of a gyroscope sensing type
sensor
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[0018] FIG. C is an example of a accelerometer sensing
type sensor

[0019] FIG. D is an example of a capacitive touch sensing
type sensor

[0020] FIG. E is an example of a temperature sensing type
sensor

[0021] FIG. F is an example of a gyroscope sensing type
sensot

[0022] FIG. G is an example of a analyses the timing of

activity movement over a period of time sensing system

DETAILED DESCRIPTION OF THE
INVENTION

[0023] Since an alarm based sleep management system is
not standard or common in patient health and safety today
the following embodiments of this invention may require a
fundamental shift in how the managed care environment
incorporates this system.

[0024] In some embodiments, the alarm based sleep man-
agement system may include as indicated in drawing FIG. A
a single movement sensing underlayment (1) FIG. A
between the patient and the sleeping surface, where the
sensor is connected to a solid state movement detection
circuit (2) FIG. A that could be attached to the sensor directly
or could be connected through a wire or cable. When the
movement detection circuit (2) FIG. A senses movement it
then sends data through communications network (3) FIG.
A, where such communications network could be connected
through a wire or cable (3a) FIG. A, or could connected
through a wireless communications path (36) FIG. A to the
detection circuit’s information data receiver (4) FIG. A. This
detection circuit’s information data receiver (4) FIG. A will
then store the data received into a log for future analysis (5)
FIG. A or will receive detection circuits information data and
respond to the information with an alarm (5) FIG. A, or will
receive detection circuits information data, analysis it com-
pared to previously stored data and respond to the analyzed
information with an alarm (5) FIG. A if the analysis requires
an alarm be sent. This is a typical application of the
invention.

[0025] In another embodiment, the typical application of
the alarm based sleep management system may use a
movement sensor (1) FIG. A of a pressure sensing type, this
type of sensor may simply sense the singular action of
pressure on or off, or it may sense a variable action of the
sensor in a scale of 0% to 100% pressure.

[0026] In other embodiments, the typical application of
the alarm based sleep management system may use a
movement sensor (1) FIG. B of a gyroscope sensing type,
this type of sensor may simply sense the singular action of
slight angle of the patient being changed, or it may sense a
variable angle actions of the sensor in a scale of 0 to 360
degrees.

[0027] Inyetanother embodiments, the typical application
of the alarm based sleep management system may use a
movement sensor (1) FIG. C of a accelerometer sensing
type, this type of sensor may simply sense the singular
action of slight motion of the patient, or it may sense a
variable speed of motion actions of the sensor in a scale of
0% to 100% speed.

[0028] In some embodiments, the typical application of
the alarm based sleep management system may use a
movement sensor (1) FIG. D of a capacitive touch sensing
type, this type of sensor may simply sense the singular
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action of static conductance of the patient being present or
not, or it may sense a vatiable static conductance of the
patient in a scale of 0% to 100% defined by electronic
formula.
[0029] In another embodiments, the typical application of
the alarm based sleep management system may use a
movement sensor (1) FIG. E of a temperature sensing type,
this type of sensor may simply sense the singular action of
body temperature of the patient being present or not, or it
may sense a variable temperature of the patient in a scale of
0% to 100% defined by electronic formula which might
indicate an additional variable of the health of the patient.
[0030] In yet another embodiment, the typical application
of the alarm based sleep management system may use
multiple sensors in combination as an example: a pressure
sensing type, this type of sensor could sense the presence of
a patient and could then activate a accelerometer sensing
type, this sensor would then sense motion of the patient, this
combination could then transmit multiple data sets through
the system to the detection circuit’s information data
receiver.
[0031] In other embodiments, the alarm based sleep man-
agement system may integrate a control feature where the
detection circuit’s information data analyses the lack of
movement over a period of time. This time variable can be
set as a function of a patient being in a vegetative or
semi-comatose state and requiring the movement of the
patient to prevent bed sores, the system would send an alarm
if the system had sensed no activity from a sensor,.as an
example. In another example it could indicate that the
patient was not on the proper sleep schedule.
[0032] In another embodiment, the alarm based sleep
management system may integrate a control feature where
the detection circuit’s information data analyses the timing
of movement over a period of time. This activity movement
can be used to track movement cycles (1) FIG. F based on
duration of time. It can also be used to track and store
activity to the detection circuit’s information data receiver
so as the data can be analyzed by a sleep or medical
professional at a future date. This data can monitor the
number of times a patient gets up through the night to use the
restroom, which could indicate a urinary tract infection or
prostrate problem. FIG. F indicates an example of a wheel-
chair situation for patient monitoring.
[0033] Insome embodiments, the alarm based sleep man-
agement system that may contain two or greater (plurality)
sensing types that are located on different planes (1) F1G. G,
such as the sleeping platform as one plane and the floor as
another plane. This could activate a control feature where
the detection circuit’s information data received from both
planes could indicate a fall from the bed to the floor which
would activate a alarm notification. Or as another example
it could indicate movement out of bed and then movement
out or the sleeping area activating a possible alarm situation
where the patient is not supposed to move without supervi-
sion or assistance, or just store the data for patient activity
tracking.

What is claimed is:

1. A Alarm based sleep management system, comprising:

a body movement detection sensor;

a solid state movement detection circuit, with input from

movement detection sensor or multiple sensors;
a process of connecting a solid state movement detection
circuit to a communications network; and
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a process of dynamically controlling said detection cir-
cuits information data received over the communica-
tions network, such that said information data can
activate a receiving system to respond or log said
notification.

2. The method of claim 1, wherein said body movement
detection sensor or multiple sensors is of a pressure sensing
type.

3. The method of claim 1, wherein said body movement
detection sensor or multiple sensors is of a gyroscope type.

4. The method of claim 1, wherein said body movement
detection sensor or multiple sensors is of an accelerometer
type.

5. The method of claim 1, wherein said body movement
detection sensor or multiple sensors is of a capacitive touch
type.

6. The method of claim 1, wherein said body movement
detection sensor or multiple sensors is of a temperature type.

7. The method of claim 1, wherein said body movement
detection sensor or multiple sensors is a combination of one
or more of type sensors as described in claim 2 through 6.

8. The method of claim 1, wherein analyzing information
data activates a receiving system to respond to a lack of
movement sensing from said solid state movement detection
circuit.

9. The method of claim 1, wherein analyzing information
data activates a receiving system to respond to movement
sensing from said solid state movement detection circuit.

10. The method of claim 1, wherein analyzed information
data from a receiving system logs data for future analysis of
movement sensing from said solid state movement detection
circuit, where such future analysis activates a response or
reporting of resulting analysis.
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11. The method of claim 1, further comprising:

a body movement detection sensor;

a secondary body movement detection sensor or multiple
Sensors;

a solid state movement detection circuit, with input from
movement detection sensor and secondary body move-
ment detection sensor or multiple sensors;

a process of connecting a solid state movement detection
circuit to a communications network; and

a process of dynamically controlling said detection cir-
cuits information data received over the communica-
tions network, such that said information data can
activate a receiving system to respond or log said
notification.

11. The method of claim 1, further comprising:

a body movement detection sensor or multiple sensors on
a single plane;

a secondary body movement detection sensor or multiple
sensors located on a separate plane from primary body
movement detection sensor or multiple sensors;

a solid state movement detection circuit, with input from
movement detection sensor and secondary body move-
ment detection sensor or multiple sensors;

a process of connecting a solid state movement detection
circuit to a communications network; and

a process of dynamically controlling said detection cir-
cuits information data received over the communica-
tions network, such that said information data can
activate a receiving system to respond or log said
notification.
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