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DEVICE FOR MONITORING SLEEPING
INDIVIDUALS

BACKGROUND

[0001] Systems and methods herein generally relate to
monitoring devices and methods and more particularly to
devices and methods that monitor individuals while they
sleep.

[0002] Many medical problems surface while individuals
are sleeping, and devices that monitor sleeping individuals
are useful for detecting sleep irregularities. For example,
many adults suffer from sleep apnea, and many infants are
lost because of sudden death infant syndrome (SIDS).
[0003] Astechnological advances are achieved, monitoring
devices become smaller and less expensive. This allows
advanced technologies to be placed in common households.
Such devices can provide family members with warnings if
the individual being monitored begins to exhibit symptoms
that may require attention.

SUMMARY

[0004] Exemplary methods herein position a monitoring
device adjacent a bed or crib (referred to generically herein as
a “sleeping structure”) position a camera of the monitoring
device to detect movement and sounds of an individual (e.g.,
adult or infant human) lying within the sleeping structure,
position a gas sensor of the monitoring device to detect gases
surrounding the individual lying within the sleeping struc-
ture, and position a temperature and humidity sensor of the
monitoring device to detect the temperature and humidity
surrounding the individual lying within the sleeping struc-
ture. Such methods automatically monitor and evaluate the
movement and sounds of the individual to identify individual
movement and sound activities that are outside acceptable
movement and sound tolerances, and monitor and evaluate
the gases surrounding the individual and the temperature and
humidity surrounding the individual to identify environmen-
tal conditions that are outside acceptable environmental tol-
erances (using a processor of the monitoring device that is
operatively connected to the camera, gas sensor, and tempera-
ture and humidity sensor).

[0005] These methods automatically constantly and
dynamically change the acceptable movement and sound tol-
erances and the acceptable environmental tolerances based on
the age of the individual (input into a graphic user interface)
and based on historical monitoring of the movement and
sounds of the individual, historical monitoring of the gases
surrounding the individual, and historical monitoring of the
temperature and humidity surrounding the individual using
the processor of the monitoring device. The acceptable move-
ment and sound tolerances and/or the acceptable environmen-
tal tolerances can also be constantly and dynamically
changed based on societal conditions in which the sleeping
structure is located. Such societal conditions can include the
family structure, family economic conditions, family health
conditions, family dietary conditions, family drug use, family
alcohol use, and family tobacco use of a family monitoring
the individual within the sleeping structure.

[0006] Thus, the methods disclosed herein provide an
audible warning and at least one electronic message warning
when the monitored individual movement and sound activi-
ties are outside the acceptable movement and sound toler-
ances and/or the monitored environmental conditions are out-
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side the acceptable environmental tolerances (using an input/
output device of the monitoring device). For example, the
percentage of carbon dioxide or the air temperature and
humidity surrounding the individual may be too low or too
high, or the movement and sounds detected by the camera can
be consistent with an individual rolling over from sleeping on
their back to sleeping face down on their front, etc., for the
warnings to be triggered.

[0007] The electronic message warning comprises an elec-
tronic message (e.g., an electronic text message, an electronic
social media webpage posting, a notification to an automated
security system, etc.) transmitted over a computerized net-
work operatively connected to the input/output device. The
graphic user interface can similarly provide a graphic user
interface warning (e.g., audible warning, light based warning,
graphic based warning, etc.) based on the individual move-
ment and sound activities being outside the acceptable move-
ment and sound tolerances and/or the environmental condi-
tions being outside the acceptable environmental tolerances.
[0008] Apparatus embodiments herein can include (among
other components) a processor, a camera operatively con-
nected to the processor, a gas sensor operatively connected to
the processor, a temperature and humidity sensor operatively
connected to the processor, an input/output device opera-
tively connected to the processor, a graphic user interface
operatively connected to the processor, etc. The camera is
positioned to detect movement and sounds of an individual
lying within a sleeping structure, the gas sensor is positioned
to detect gases surrounding the individual lying within the
sleeping structure, the temperature and humidity sensor is
positioned to detect the temperature and humidity surround-
ing the individual lying within the sleeping structure, etc.
[0009] The processor monitors and evaluates the move-
ment and sounds of the individual to identify individual
movement and sound activities that are outside acceptable
movement and sound tolerances. Similarly, the processor
monitors and evaluates the gases surrounding the individual
and the temperature and humidity surrounding the individual
to identity environmental conditions that are outside accept-
able environmental tolerances. The processor constantly and
dynamically changes the acceptable movement and sound
tolerances and the acceptable environmental tolerances based
on the age of the individual and based on historical monitor-
ing of the movement and sounds of the individual, historical
monitoring of the gases surrounding the individual, and his-
torical monitoring of the temperature and humidity surround-
ing the individual.

[0010] The processor can also constantly and dynamically
change the acceptable movement and sound tolerances and
the acceptable environmental tolerances based on societal
conditions in which the sleeping structure is located. Such
societal conditions include the family structure, family eco-
nomic conditions, family health conditions, family dietary
conditions, family drug use, family alcohol use, and family
tobacco use of a family monitoring the individual within the
sleeping structure.

[0011] The processor causes the input/output device to pro-
vide an audible warning and at least one electronic message
warning based on the individual movement and sound activi-
ties being outside the acceptable movement and sound toler-
ances and/or the environmental conditions being outside the
acceptable environmental tolerances. For example, the per-
centage of carbon dioxide or the air temperature and humidity
surrounding the individual may be too low or too high, or the
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movement and sounds detected by the camera can be consis-
tent with an individual rolling over from sleeping on their
back to sleeping face down on their front, etc., for the warn-
ings to be triggered.

[0012] Again, the electronic message warning comprises
an electronic message (e.g., an electronic text message, an
electronic social media webpage posting, a notification to an
automated security system, etc.) transmitted over a comput-
erized network operatively connected to the input/output
device. The graphic user interface can similarly provide a
graphic user interface warning (e.g., audible warning, light
based warning, graphic based warning, etc.) based on the
individual movement and sound activities being outside the
acceptable movement and sound tolerances and/or the envi-
ronmental conditions being outside the acceptable environ-
mental tolerances.

[0013] These and other features are described in, or are
apparent from, the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Various exemplary systems and methods are
described in detail below, with reference to the attached draw-
ing figures, in which:

[0015] FIG.1 is a flow diagram of various methods herein;
[0016] FIG. 2 is a schematic diagram illustrating devices
herein;

[0017] FIG. 3 is a schematic diagram illustrating devices
herein; and

[0018] FIG. 4 is a schematic diagram illustrating systems
herein.

DETAILED DESCRIPTION

[0019] Systems and methods herein provide a monitoring

device (e.g., a stand-alone device, mobile phone/tablet, net-
work-connected Web cam, etc.) to monitor a sleeping indi-
vidual (an infant or adult). Monitoring devices can be
mounted in baby mobiles, ceiling fans, lamps, or other
devices that are above or in close proximity to a sleeping
infant or adult, providing a good viewing angle, convenience,
but not requiring additional infrastructure (i.e., tripods or
other complex mounts that take up space in the room). Power
or charging capabilities can be built into the mounting
devices.

[0020] The devices herein can use video and audible moni-
toring to detect conditions that can result in SIDS, for
example. Additionally, with devices such as mobile phones,
other monitoring can be employed through standard inter-
faces. Some monitoring techniques herein include video,
audio, gas detection, temperature detection, etc.

[0021] Withrespectto video detection, the facial and move-
ment recognition of modern video capture technology are
used to recognize an infant’s face, and other relevant focal
points, such as the front of their pajamas. Then, the monitor-
ing device can detect when the infant is potentially going to
roll over into the prone (face down) position, as one of the
proposed causes of SIDS is infants suffocating while lying in
the prone position.

[0022] The methods and systems herein set and constantly
and dynamically revise alarm thresholds, so that guardians
are alerted when the infant looks like they might roll over, but
before it has actually happened. Turning also enables the
monitoring device to adapt as the infants develop new capa-
bilities (i.e., as they grow and are more likely to roll over, or
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as gain strength and are less likely to suffocate). Video moni-
toring can also be used to determine whether an infant is
breathing.

[0023] Video monitoring can also track movement in gen-
eral, and record the number of minutes since a movement was
last detected, in an attempt to determine whether there is a
problem. Methods and systems herein have a learning mode
to determine how often a given individual generally moves
during sleep, and detect deviations from the normal pattern of
the individual. Basic video monitoring is somewhat depen-
dent on the amount of light in the room, and infrared and other
night vision technologies are used in methods and systems
herein.

[0024] With respect to audio detection, the monitoring
devices herein include a microphone to monitor for breathing
and other noises that can signal either safe or harmful condi-
tions. These can include normal or abnormal breathing pat-
terns, coughing, wheezing, choking, or stopped breathing.
With methods and devices herein, an individuals “normal”
pattern of movement and sounds can be learned over time,
and deviations from the learned “normal” pattern is consid-
ered abnormal.

[0025] Additionally, the alarm notification thresholds are
constantly and dynamically revised by devices and methods
herein. Infants are at highest risk of SIDS from age 2-4
months, with risk decreasing before and after this age. During
this time, or ifa child has other SIDS attributes (low birth rate,
not breastfeeding, parents smoking, etc.), the devices and
methods herein automatically become more sensitive (i.e.,
alerting if a baby is even remotely showing signs of rolling
over or other unsafe activities). As the child gets older and
stronger (i.e., due to more tummy time), the devices and
methods herein automatically become less sensitive.

[0026] Methods and systems herein can detect other spe-
cific conditions, such as an infant spitting up in a way that
might cause them to choke (based, for example, on matches to
learned movement patterns or sound patterns associated with
such activity) or can detect the presence of blankets, toys,
pillows or other potentially harmful objects being left in the
crib, or in a position that endangers the infant (e.g., covering
the individual’s face) based on shape and position recognition
capabilities. Additionally, shortcomings in imaging capabili-
ties of current devices (i.e., smartphones) are overcome with
methods and systems herein by connecting a more advanced
imaging device (i.e., standalone video camera with night
vision capabilities) via USB (universal serial bus connector),
Wi-Fi (wireless fidelity protocol), bluetooth, or other stan-
dard connectors.

[0027] Thus, with methods and systems herein, measure-
ment instruments can be connected to mobile phones, such as
sensors that measure carbon dioxide, temperature, or humid-
ity levels. Carbon dioxide poisoning is one proposed cause of
SIDS, as it is believed SIDS may be caused by an infant’s
weak lungs not properly expelling carbon dioxide. Tempera-
ture and humidity can be measured to assure that the room
stays temperate to support proper breathing, as high tempera-
ture and humidity are also suspected contributing factors for
SIDS.

[0028] The methods and devices herein notify guardians
and other family members in the event of a possible SIDS
condition. Notifications here are triggered by the events/un-
safe conditions discussed above. Alerts can be sent via all
possible mechanisms instantly, or in a chain of escalations if
no one responds (i.e., first audible alarms, then send text and
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email messages, then place phone calls). The possible forms
of notification available in the monitoring devices include,
but are not limited to, a speaker, calling, texting, email, post-
ing on social networks, streaming, home automation system
integration, etc. Thus, for example, the devices herein are
equipped with a speaker to make noise, in an attempt to wake
the infant and their guardians. The devices herein can place
phone calls to guardians’ mobile phones (since today many
adults sleep with their phones close by on their nightstand),
home phone, neighbors, family members, etc. The devices
herein can call 911 or security services companies directly as
a last resort. Additionally, the devices herein can send text
messages to mobile phones of guardians, neighbors, family
members, etc.; can send email messages to guardians, neigh-
bors, family members, etc.; can post alerts to social networks
and services; etc.

[0029] Similarly, the devices herein can stream the video
and audio remotely, in the event that a distant relative is the
only person that can be reached. For example, if the guardian
in the same location as the infant does not respond to the
notifications, the video and audio can be streamed to someone
else (relative, neighbor, etc.) who can confirm the presence of
a possible SIDS condition and call 911 if they are not able to
awaken the guardian.

[0030] With respect to home automation system integra-
tion, the devices herein have Wi-Fi or other compatible tech-
nologies and can connect to home automation systems to turn
on the lights, sound burglar alarms, enable heating ventilation
and air-conditioning (HVAC) systems (furnace, A/C, etc.;
again improper room temperature is believed to contribute to
SIDS and some studies have found that moving air reduces
SIDS occurrences), turn on a furnace blower fan, ceiling fan
or box fan (by enabling or disabling outlets for example or by
controlling the devices directly), turn on home theater sys-
tems to play music, trigger smoke sensor alarms, or perform
other actions that resolve the SIDS conditions or awaken the
guardians.

[0031] A mobile phone or Webcam can be used to imple-
ment the methods described herein (with or without addi-
tional instrumentation attached). Such mobile devices are a
useful option, since modern devices already include many
available connectivity options (cellular, Wi-Fi, Bluetooth).
All of the alerting and notification options are available over
the Internet without cellular connectivity (i.e., placing phone
or video calls via voice over Internet protocol (VOIP), send-
ing text messages via free Internet-based text messaging Web
sites, etc.).

[0032] FIG. 1 is flowchart illustrating exemplary methods
herein. In item 100, these methods position a monitoring
device adjacent a bed or crib (referred to generically herein as
a “sleeping structure”). Because the monitoring device
includes or is connected to a camera and various sensors (gas,
temperature, humidity, etc.) item 100 includes positioning a
camera of the monitoring device to detect movement and
sounds of an individual (e.g., adult or infant human) lying
within the sleeping structure, positioning a gas sensor of the
monitoring device to detect gases surrounding the individual
lying within the sleeping structure, and positioning a tem-
perature and humidity sensor of the monitoring device to
detect the temperature and humidity surrounding the indi-
vidual lying within the sleeping structure.

[0033] In item 102, such methods automatically monitor
the movement and sounds of the individual, the gases sur-
rounding the individual, the temperature and humidity sur-
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rounding the individual. The aspects that are monitored in
item 102 are only limited by the sensors that are within or
connected to the monitoring device.

[0034] Such methods evaluate the movement and sounds of
the individual to identify individual movement and sound
activities that are outside acceptable movement and sound
tolerances, and monitor and evaluate the gases surrounding
the individual and the temperature and humidity surrounding
the individual to identify environmental conditions that are
outside acceptable environmental tolerances (using a proces-
sor of the monitoring device that is operatively connected to
the camera, gas sensor, and temperature and humidity sen-
sor). Thus, as shown in item 104, these methods identify items
(movement, sounds, gases, temperature, humidity, etc.) that
are outside acceptable tolerance ranges.

[0035] Societal information is input by the user or operator
in item 110. Such societal conditions can include the age,
weight, gender, race, health, etc., of the individual being
monitored, as well as the family structure, family economic
conditions, family health conditions, family dietary condi-
tions, family drug use, family alcohol use, and family tobacco
use of the family monitoring the individual within the sleep-
ing structure.

[0036] Initem 112, these methods automatically constantly
and dynamically change the acceptable movement and sound
tolerances based on historical monitoring of the movement
and sounds of the individual and the acceptable environmen-
tal tolerances based on the societal information of the indi-
vidual input in item 110 (input into a graphic user interface)
and the historical monitoring of the gases surrounding the
individual, historical monitoring of the temperature and
humidity surrounding the individual using the processor of
the monitoring device. The acceptable movement and sound
tolerances and/or the acceptable environmental tolerances
constantly and dynamically change as the societal conditions
change (the individual ages, become larger, becomes less ill,
or more or less smokers move in our out of the house) in
addition to as the individuals breathing habits, movement
habits, temperature, etc., change.

[0037] For example, an individual with sleep apnea using
the devices disclosed herein can enter (into the graphic user
interface) various medical information (age, weight, serious-
ness of sleep apnea, whether they use treatment devices while
sleeping, etc.) as well as societal information. With this input,
the methods and devices herein can establish baseline accept-
able movement and sound tolerances and baseline acceptable
environmental tolerances. The methods and devices herein
then automatically keep track of the monitored individual’s
age as time progresses, and record the monitored individual’s
movement, sounds made, carbon dioxide emitted, sleeping
temperature and humidity, etc., during sleeping over an
extended period of time (e.g., multiple nights, multiple
weeks, multiple months, multiple years, etc.). As time
progresses, the methods and systems herein adjust all toler-
ance ranges, such as the movement and sound tolerances, and
the environmental tolerances from the baseline level to a
different level based on the age, movement, sounds made,
carbon dioxide emitted, sleeping temperature and humidity,
etc., of the monitored individual tracked over time.

[0038] Forexample, iftheindividual is a very active sleeper
and has a higher movement level during sleeping relative to
the baseline acceptable movement level, the acceptable
movement level will be elevated so that false alarms are not
generated for excessive movement. Conversely, if an indi-
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vidual has unusually low activity during sleeping, the accept-
able movement level can be decreased so that false alarms are
not generated for very low movement levels. In a similar way,
the acceptable tolerance levels for each item measured is
individually adjusted based upon observations gained over
time by the various sensors of the devices described herein.

[0039] In another example, if the devices described herein
are set up for a newborn infant, as the infant ages, the move-
ment sensitivity threshold can be decreased during the period
of highest risk for SIDS (2-4 months) and then decreased
thereafter. In addition, as societal conditions change (a
smoker moves into the household) the user can update this
information through the graphic user interface and different
tolerances can be changed based upon how this would
increase or decrease SIDS related parameters.

[0040] Further, the methods and devices herein match the
pattern of current activities of the sleeping individual with
preprogrammed activities known to be related to high risk
situations. For example, if a carbon dioxide level below an
acceptable threshold is present, if a temperature level or
humidity level above an acceptable threshold is present, if
excessive movement levels above an acceptable movement
threshold are present, etc., an alarm will be triggered. In
addition, combinations of different levels exceeding a thresh-
old may be required before alarms are triggered. Therefore, if
the movement level is below the acceptable threshold, but the
carbon dioxide level is within acceptable thresholds (indicat-
ing that proper breathing is occurring) an alarm may not be
generated.

[0041] Therefore, the methods and devices described
herein utilize user input, historical tracking of “normal” con-
ditions of the specific individual being monitored, measured
physical characteristics from sensor input, and processes that
identify patterns indicating high risk situations, to constantly
change tolerance levels so that false alarms are not generated.

[0042] In item 106, when the monitored individual move-
ment and sound activities are outside the acceptable move-
ment and sound tolerances and/or the monitored environmen-
tal conditions are outside the acceptable environmental
tolerances, the methods disclosed herein provide an audible
warning and at least one electronic message warning (using
an input/output device of the monitoring device). For
example, the percentage of carbon dioxide or the air tempera-
ture and humidity surrounding the individual may be too low
or too high, or the movement and sounds detected by the
camera can be consistent with an individual rolling over from
sleeping on their back to sleeping face down on their front,
etc., for the warnings to be triggered in item 106.

[0043] The electronic message warning provided in item
106 comprises an electronic message (e.g., an electronic text
message, an electronic social media webpage posting, a noti-
fication to an automated security system, etc.) transmitted
over a computerized network operatively connected to the
input/output device. The graphic user interface can similarly
provide a graphic user interface warning (e.g., audible warn-
ing, light based warning, graphic based warning, etc.) based
on the individual movement and sound activities being out-
side the acceptable movement and sound tolerances and/or
the environmental conditions being outside the acceptable
environmental tolerances. In item 108, the methods disclosed
herein can provide secondary warnings in a chain of escalat-
ing warnings (i.e., first audible alarms, then send text and
email messages, then place phone calls, etc.).
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[0044] FIG. 2 illustrates a computerized device 200, which
can be used with systems and methods herein and can com-
prise, for example, stand-alone device, mobile phone/tablet,
network-connected Web cam, etc., a personal computer, a
portable computing device, etc. The computerized device 200
includes a controller/processor 224 and a communications
port (input/output) 226 operatively connected to the proces-
sor 224 and to the computerized network 232 external to the
computerized device 200. Also, the computerized device 200
can include at least one accessory functional component, such
as a graphic user interface assembly 236, a camera/micro-
phone 210, a gas sensor 212, a temperature/humidity sensor
214, etc. While a limited number of sensors are mentioned in
the examples herein, those ordinarily skilled in the art would
understand that the methods and devices herein could utilize
many more sensors, depending upon the specific medical
condition being monitored, the cost of the sensors, the reli-
ability of sensors, ease of the sensors to communicate with
other devices, etc. Therefore, the devices and methods herein
are not limited to the exemplary sensors discussed here.
[0045] In an alternative embodiment shown in FIG. 3, a
separate computerized device 204 (which in this example is a
smart phone or other form of personal digital assistant (PDA),
such as a tablet, etc.) is wirelessly connected to (or wired to)
the camera/microphone 210, gas sensor 212, temperature/
humidity sensor 214, etc. (which can be individual devices or
combined into a single device). In one example, the camera/
microphone 210, gas sensor 212, temperature/humidity sen-
sor 214, etc. are included in the frame of the crib or bed 202,
and wirelessly communicate with the separate computerized
device 204, which can be running a computer program (or
app) performing the methods described herein. The comput-
erized device 204 can include many of the components dis-
cussed in device 200, but such are not illustrated to avoid
clutter in the drawings.

[0046] The input/output device 226 is used for communi-
cations (wired or wireless) to and from the computerized
device 200. The processor 224 controls the various actions of
the computerized device 200/204. A non-transitory computer
storage medium device 220 (which can be optical, magnetic,
capacitor based, etc.) is readable by the processor 224 and
stores instructions that the processor 224 executes to allow
the computerized device 200/204 to perform its various func-
tions, such as those described herein. Thus, as shown in FIGS.
2 and 3, a body housing 200/204 has one or more functional
components that operate on power supplied by the power
supply 222. The power supply 222 can comprise a power
storage element (e.g., a battery) and/or can be connected to an
external alternating current power source and can convert the
external power into the type of power needed by the various
components.

[0047] The camera/microphone 210 is positioned adjacent
the sleeping structure (or is an integral part of the sleeping
structure) to detect movement and sounds of an individual
lying within a sleeping structure, the gas sensor 212 is simi-
larly positioned adjacent the sleeping structure (or is an inte-
gral part of the sleeping structure) to detect gases surrounding
the individual lying within the sleeping structure, the tem-
perature and humidity sensor 214 is again positioned adjacent
the sleeping structure (or is an integral part of the sleeping
structure) to detect the temperature and humidity surrounding
the individual lying within the sleeping structure, etc.
[0048] The processor 224 monitors and evaluates the
movement and sounds of the individual to identify individual
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movement and sound activities that are outside acceptable
movement and sound tolerances. Similarly, the processor 224
monitors and evaluates the gases surrounding the individual
and the temperature and humidity surrounding the individual
to identify environmental conditions that are outside accept-
able environmental tolerances. The processor 224 constantly
and dynamically changes the acceptable movement and
sound tolerances and the acceptable environmental toler-
ances based on the age of the individual and based on histori-
cal monitoring of the movement and sounds of the individual,
historical monitoring of the gases surrounding the individual,
and historical monitoring of the temperature and humidity
surrounding the individual.

[0049] The processor 224 can also constantly and dynami-
cally change the acceptable movement and sound tolerances
and the acceptable environmental tolerances based on soci-
etal conditions in which the sleeping structure is located.
Such societal conditions include the family structure, family
economic conditions, family health conditions, family
dietary conditions, family drug use, family alcohol use, and
family tobacco use of a family monitoring the individual
within the sleeping structure.

[0050] The processor 224 causes the input/output device to
provide an audible warning and at least one electronic mes-
sage warning based on the individual movement and sound
activities being outside the acceptable movement and sound
tolerances and/or the environmental conditions being outside
the acceptable environmental tolerances.

[0051] As shown in FIG. 4, exemplary system systems and
methods herein include various computerized monitoring
devices 200, 204 located at various different physical loca-
tions 206. Other computerized devices, that can include alarm
devices, text message servers, social media servers, lighting
systems, phone system servers, personal computers, etc., and
are in communication with (operatively connected to) the
computerized monitoring devices 200, 204 by way of a local
or wide area (wired or wireless) network 202.

[0052] The warnings are provided when the individual
movement and sound activities are outside the acceptable
movement and sound tolerances and/or the environmental
conditions are outside the acceptable environmental toler-
ances comprise audible and visual warnings, as well as elec-
tronic warnings. Such electronic warnings can include, for
example, an electronic message (e.g., an electronic text mes-
sage, an electronic social media webpage posting, a notifica-
tion to an automated security system, etc.) transmitted over
the computerized network 202/208 operatively connected to
the input/output device 226. The graphic user interface 236
can similarly provide a graphic user interface warning (e.g.,
audible warning, light based warning, graphic based warning,
etc.) based on the individual movement and sound activities
being outside the acceptable movement and sound tolerances
and/or the environmental conditions being outside the accept-
able environmental tolerances.

[0053] Inaddition, terms such as “right”, “left”, “‘vertical”,
“horizontal”, “top”, “bottom”, “upper”, “lower”, “under”,
“below”, “underlying”, “over”, “overlying”, “parallel”, “per-
pendicular”, etc., used herein are understood to be relative
locations as they are oriented and illustrated in the drawings

29 G 99

(unless otherwise indicated). Terms such as “touching”, “on”,
“in direct contact”, “abutting”, “directly adjacent to”, etc.,
mean that at least one element physically contacts another
element (without other elements separating the described

elements). Further, the terms automated or automatically

Jan. 22, 2015

mean that once a process is started (by a machine or a user),
one or more machines perform the process without further
input from any user.

[0054] It will be appreciated that the above-disclosed and
other features and functions, or alternatives thereof, may be
desirably combined into many other different systems or
applications. Various presently unforeseen or unanticipated
alternatives, modifications, variations, or improvements
therein may be subsequently made by those skilled in the art
which are also intended to be encompassed by the following
claims. Unless specifically defined in a specific claim itself,
steps or components of the systems and methods herein can-
not be implied or imported from any above example as limi-
tations to any particular order, number, position, size, shape,
angle, color, or material.

What is claimed is:

1. An apparatus comprising:

a processor;

a camera operatively connected to said processor; and

an input/output device operatively connected to said pro-

cessof,
said camera being positioned to detect movement and
sounds of an individual within a sleeping structure,

said processor evaluating said movement and sounds of
said individual to identify individual movement and
sound activities that are outside acceptable movement
and sound tolerances,

said processor constantly and dynamically changing said

acceptable movement and sound tolerances based on an
age of said individual and based on historical monitoring
of said movement and sounds of said individual,

said processor causing said input/output device to provide

an audible warning and at least one electronic message
warning based said individual movement and sound
activities being outside said acceptable movement and
sound tolerances, and

said electronic message warning comprising an electronic

message transmitted over a computerized network
operatively connected to said input/output device.

2. The apparatus according to claim 1, further comprising
a graphic user interface operatively connected to said proces-
sor,

said age of said individual being input into said graphic

user interface, and

said graphic user interface providing a graphic user inter-

face warning based on said individual movement and
sound activities being outside said acceptable move-
ment and sound tolerances.

3. The apparatus according to claim 1, said electronic mes-
sage warning comprising at least one of: an electronic text
message, an electronic social media webpage posting, and a
notification to an automated security system.

4. The apparatus according to claim 1, said processor con-
stantly and dynamically changing said acceptable movement
and sound tolerances based on societal conditions in which
said sleeping structure is located.

5. The apparatus according to claim 4, said societal condi-
tions comprising family structure, family economic condi-
tions, family health conditions, family dietary conditions,
family drug use, family alcohol use, and family tobacco use of
a family monitoring said individual within said sleeping
structure.
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6. The apparatus according to claim 1, said movement and
sounds of said individual comprising movement and sounds
consistent with said individual rolling over from an individual
back to an individual front.

7. An apparatus comprising:

a processor;

a camera operatively connected to said processor;

a gas sensor operatively connected to said processor;

a temperature and humidity sensor operatively connected

to said processor; and

an input/output device operatively connected to said pro-

Ccessor,
said camera being positioned to detect movement and
sounds of an individual within a sleeping structure,
said gas sensor being positioned to detect gases surround-
ing said individual within said sleeping structure,
said temperature and humidity sensor being positioned to
detect a temperature and humidity surrounding said
individual within said sleeping structure,

said processor evaluating said movement and sounds of

said individual to identify individual movement and
sound activities that are outside acceptable movement
and sound tolerances,

said processor evaluating said gases surrounding said indi-

vidual and said temperature and humidity surrounding
said individual to identify environmental conditions that
are outside acceptable environmental tolerances,

said processor constantly and dynamically changing said

acceptable movement and sound tolerances and said
acceptable environmental tolerances based on an age of
said individual and based on historical monitoring of
said movement and sounds of said individual, historical
monitoring of said gases surrounding said individual,
and historical monitoring of said temperature and
humidity surrounding said individual,

said processor causing said input/output device to provide

an audible warning and at least one electronic message
warning based on at least one of said individual move-
ment and sound activities being outside said acceptable
movement and sound tolerances and said environmental
conditions being outside said acceptable environmental
tolerances, and

said electronic message warning comprising an electronic

message transmitted over a computerized network
operatively connected to said input/output device.

8. The apparatus according to claim 7, further comprising
a graphic user interface operatively connected to said proces-
sor,

said age of said individual being input into said graphic

user interface, and

said graphic user interface providing a graphic user inter-

face warning based on at least one of said individual
movement and sound activities being outside said
acceptable movement and sound tolerances and said
environmental conditions being outside said acceptable
environmental tolerances.

9. The apparatus according to claim 7, said electronic mes-
sage warning comprising at least one of: an electronic text
message, an electronic social media webpage posting, and a
notification to an automated security system.

10. The apparatus according to claim 7, said processor
constantly and dynamically changing said acceptable move-
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ment and sound tolerances and said acceptable environmental
tolerances based on societal conditions in which said sleeping
structure is located.

11. The apparatus according to claim 10, said societal
conditions comprising family structure, family economic
conditions, family health conditions, family dietary condi-
tions, family drug use, family alcohol use, and family tobacco
use of a family monitoring said individual within said sleep-
ing structure.

12. The apparatus according to claim 7, said gases sur-
rounding said individual comprising a percentage of carbon
dioxide surrounding said individual, and

said movement and sounds of said individual comprising

movement and sounds consistent with said individual
rolling over from an individual back to an individual
front.

13. A method comprising:

positioning a monitoring device adjacent a sleeping struc-

ture;

positioning a camera of said monitoring device to detect

movement and sounds of an individual within said sleep-
ing structure;
automatically evaluating said movement and sounds of
said individual to identify individual movement and
sound activities that are outside acceptable movement
and sound tolerances using a processor of said monitor-
ing device, said processor being operatively connected
to said camera;
automatically constantly and dynamically changing said
acceptable movement and sound tolerances based on an
age of said individual and based on historical monitoring
of said movement and sounds of said individual using
said processor of said monitoring device; and

providing an audible warning and at least one electronic
message warning based on said individual movement
and sound activities being outside said acceptable move-
ment and sound tolerances using an input/output device
of said monitoring device,

said processor being operatively connected to said input/

output device, and

said electronic message warning comprising an electronic

message transmitted over a computerized network
operatively connected to said input/output device.

14. The method according to claim 13, said age of said
individual being input into a graphic user interface of said
monitoring device, and

said graphic user interface providing a graphic user inter-

face warning based on said individual movement and
sound activities being outside said acceptable move-
ment and sound tolerances.

15. The method according to claim 13, said providing said
electronic message warning comprising providing at least
one of: an electronic text message, an electronic social media
webpage posting, and a notification to an automated security
system.

16. The method according to claim 13, said constantly and
dynamically changing said acceptable movement and sound
tolerances being based on societal conditions in which said
sleeping structure is located.

17. The method according to claim 16, said societal con-
ditions comprising family structure, family economic condi-
tions, family health conditions, family dietary conditions,
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family drug use, family alcohol use, and family tobacco use of
a family monitoring said individual within said sleeping
structure.

18. The method according to claim 13, said movement and
sounds of said individual comprising movement and sounds
consistent with said individual rolling over from an individual
back to an individual front.

19. A method comprising:

positioning a monitoring device adjacent a sleeping struc-

ture;

positioning a camera of said monitoring device to detect

movement and sounds of an individual within said sleep-
ing structure;

positioning a gas sensor of said monitoring device to detect

gases surrounding said individual within said sleeping
structure;

positioning a temperature and humidity sensor of said

monitoring device to detect a temperature and humidity
surrounding said individual within said sleeping struc-
ture;

automatically evaluating said movement and sounds of

said individual to identify individual movement and
sound activities that are outside acceptable movement
and sound tolerances, using a processor of said monitor-
ing device, said processor being operatively connected
to said camera, said gas sensor, and said temperature and
humidity sensor;

automatically evaluating said gases surrounding said indi-

vidual and said temperature and humidity surrounding
said individual to identify environmental conditions that
are outside acceptable environmental tolerances using
said processor;

automatically constantly and dynamically changing said

acceptable movement and sound tolerances and said
acceptable environmental tolerances based on an age of
said individual and based on historical monitoring of
said movement and sounds of said individual, historical
monitoring of said gases surrounding said individual,
and historical monitoring of said temperature and
humidity surrounding said individual using said proces-
sor of said monitoring device; and

providing an audible warning and at least one electronic

message warning based on at least one of said individual
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movement and sound activities being outside said
acceptable movement and sound tolerances and said
environmental conditions being outside said acceptable
environmental tolerances using an input/output device
of said monitoring device,

said electronic message warning comprising an electronic
message transmitted over a computerized network
operatively connected to said input/output device.

20. The method according to claim 19, said age of said
individual being input into a graphic user interface of said
monitoring device, and

said graphic user interface providing a graphic user inter-

face warning based on at least one of said individual
movement and sound activities being outside said
acceptable movement and sound tolerances and said
environmental conditions being outside said acceptable
environmental tolerances.

21. The method according to claim 19, said providing said
electronic message warning comprising providing at least
one of: an electronic text message, an electronic social media
webpage posting, and a notification to an automated security
system.

22. The method according to claim 19, said constantly and
dynamically changing said acceptable movement and sound
tolerances and said acceptable environmental tolerances
being based on societal conditions in which said sleeping
structure is located.

23. The method according to claim 22, said societal con-
ditions comprising family structure, family economic condi-
tions, family health conditions, family dietary conditions,
family drug use, family alcohol use, and family tobacco use of
a family monitoring said individual within said sleeping
structure.

24. The method according to claim 19, said gases surround-
ing said individual comprising a percentage of carbon dioxide
surrounding said individual, and

said movement and sounds of said individual comprising

movement and sounds consistent with said individual
rolling over from an individual back to an individual
front.



