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(57) ABSTRACT

A bed includes environmental control components, which
may be temperature control components and pressure adjust-
ment components in some embodiments. The environmental
control components may be configured to provide different
sleep environments based on identity of sleepers using or
expected to use the bed. A controller may determine a
number of sleepers for the bed, identify the sleepers, and
determine if there is an expectation of later arrival of sleeper
in determining a configuration for the environmental control

1, 2018. components in providing a sleep environment for the bed.
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SLEEPER DETECTION AND
CONFIGURATION OF SLEEP
ENVIRONMENTS AND LEARNING
METHODS TO OPTIMIZE SLEEP QUALITY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of the filing date
of U.S. Provisional Patent Application No. 62/665,392, filed
on May 1, 2018, the disclosure of which is incorporated by
reference herein.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to sleep
environments, and more particularly to configuration of a
potential multi-user sleep environment.

[0003] Sleep is generally a universal need for people.
Sleep provides many physiological benefits, and a sound
night’s sleep is often desired by many. Unfortunately, some
may not obtain a sound night’s sleep, even when sufficient
time and preparation for sleep is available.

[0004] Different people may desire different sleep settings
for a sound night’s sleep. Although most people may, within
broad parameters, desire a similar sleep setting—e.g., being
able to lie down in a reasonably temperate environment—
different people may prefer a host of different environments
at the detailed level. For example, different people may have
different sleep postures, have slightly different circadian
rhythms, or a host of other characteristics that imply that
somewhat different sleep setting may be preferable for
different people.

[0005] Arranging an appropriate sleep setting for a par-
ticular individual may be difficult, therefore. The difficulty
may be compounded by beds that provide a sleep setting for
multiple people simultaneously. Usage of such beds may
vary based on when the users may go to bed, based on who
those users are, and even if usage of the bed by multiple
persons varies on a frequent or infrequent basis.

BRIEF SUMMARY OF THE INVENTION

[0006] Some aspects of some embodiments determine a
number of sleepers in a bed; determines if the sleeper(s) in
the bed may be identified; and conditions a sleep environ-
ment of the bed based on the number of sleepers and
identities of the sleepers. Some embodiments further deter-
mine if there is an expectation that the number of sleepers in
the bed is expected to change, and takes the expectation into
account in conditioning the sleep environment of the bed. In
some embodiments user sleep environment profiles for
conditioning the sleep environment of the bed are available
for identified sleepers, and such embodiments may utilize
the user sleep environment profiles in conditioning the sleep
environment of the bed. In some embodiments a default user
sleep environment profile may be used in conditioning the
sleep environment of the bed in the event of an unidentified
sleeper.

[0007] Some aspects of some embodiments determine an
identity of a sleeper on a bed by comparing information from
sensors with information relating to users of the bed. In
some embodiments the information from sensors comprises
information from pressure sensors. In some embodiments
the information from pressure sensors is information from
an array of pressure sensors. In some embodiments the
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information from pressure sensors provides a pressure map.
In some embodiments the information from pressure sensors
provides an indication of weight of the sleeper. In some
embodiments the information from pressure sensors pro-
vides an indication of a side of the bed the user entered
and/or is upon. In some embodiments the information from
sensors comprises information from biometric sensors. In
some embodiments information regarding time of day at
which the sleeper entered the bed is used, along with
information relating to times of day the users have or are
expected to enter the bed.

[0008] In some embodiments conditioning the sleep envi-
ronment of the bed comprises controlling a temperature of a
sleep surface of the bed and/or controlling firmness of the
sleep surface of the bed.

[0009] Some embodiments provide a bed system, com-
prising: a sleep surface; sensors configured to sense sleepers
on the sleep surface; components for conditioning a sleep
environment of the sleep surface; and a controller configured
to receive information from the sensors and to provide
commands to the components for conditioning the sleep
environment, the controller configured determine a number
of sleepers on the sleep surface and to provide at least some
different commands to the components based on at least a
number of sleepers on the sleep surface.

[0010] In some embodiments the controller is further
configured to determine identities of sleepers on the sleep
surface based on information from the sensors and prede-
termined information regarding at least some of the sleepers.
In some embodiments the sensors comprise pressure sen-
sors. In some embodiments the pressure sensors provide
information of a pressure map for the sleep surface to the
controller. In some embodiments the pressure sensors pro-
vide an indication of weight of sleepers on the sleep surface
to the controller. In some embodiments the controller is
configured to ignore the indication of weight of a one of the
sleepers if the weight is sufficiently below a predetermined
weight. In some embodiments the pressure sensors provide
information of a side of the sleep surface a sleeper enters. In
some embodiments the predetermined information regard-
ing at least some of the sleepers comprises information
relating to times of day the sleepers are expected to enter the
bed. In some embodiments the information relating to times
of day the sleepers are expected to enter the bed comprises
information of times of day the sleepers previously entered
the bed. In some embodiments the predetermined informa-
tion regarding at least some of the sleepers comprises, for
each sleeper, at least one of a side of the sleep surface
expected to be entered by the sleeper, a weight of the sleeper,
an expected sleep posture of the sleeper, and a time of day
the sleeper is expected to enter the bed. In some embodi-
ments the components for conditioning the sleep environ-
ment of the sleep surface comprise components for control-
ling a temperature of the sleep surface and components for
controlling firmness of the sleep surface. In some embodi-
ments the controller is configured to provide commands to
the components for conditioning the sleep environment of
the sleep surface using sleeper environment profiles for each
of the sleepers. In some embodiments the components for
conditioning the sleep environment of the sleep surface
comprise components for separately controlling a tempera-
tures of a right side and a left side of the sleep surface and
components for controlling separately controlling firmness
of the right side and the left side of the sleep surface. In some
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embodiments the controller is further configured to deter-
mine a side of the sleep surface for each sleeper on the sleep
surface. In some embodiments the controller is configured to
provide commands to the components for conditioning the
sleep environment of the sleep surface for each side of the
sleep surface using the sleeper environment profiles for the
sleeper on that side of the sleep surface. In some embodi-
ments the sleeper environment profiles include a default
profile for use with an unidentified sleeper. In some embodi-
ments the controller is further configured to determine if
there is an expected number and identities of sleepers on the
sleep surface. In some embodiments the controller is con-
figured to provide commands to the components for condi-
tioning the sleep environment of the sleep surface for both
sides of the sleep surface using a single sleep environment
profile if the expected number of sleepers on the sleep
surface is one sleeper. In some embodiments the controller
is configured to utilize a double optimized sleeper environ-
ment profile if the pressure sensors indicate two people
sleeping together. In some embodiments the controller is
configured to determine an expected number of sleepers on
the sleep surface based on information of historical use of
the bed. In some embodiments the controller is configured to
not condition the sleep environment if the expected number
of sleepers is zero. In some embodiments the controller is
configured to condition the bed for a sleeper prior to the
sleeper entering the bed if the expected number of sleepers
is non-zero. In some embodiments the controller is config-
ured to condition the bed for an identified expected sleeper
prior to the identified expected sleeper entering the bed
using a sleep environment profile for the identified expected
sleeper. In some embodiments the controller is configured to
determine an expected number of sleepers on the sleep
surface based on calendar information of a smartphone of a
historical sleeper for the bed. In some embodiments the
controller is configured to determine an expected number of
sleepers on the sleep surface based on location information
of a smartphone of a historical sleeper for the bed.

[0011] Some embodiments provide a method of condition-
ing a bed for sleeping, comprising: determining, by a
controller, a number of sleepers in a bed; determining
identities, by the controller, of the sleepers in the bed; and
conditioning a sleep environment of the bed based on the
number of sleepers and identities of the sleepers.

[0012] In some embodiments the bed provides a sleep
surface for two sleepers, and temperature and firmness of the
sleep surface for a right side of the sleep surface and a left
side of the sleep surface are separately controllable. In some
embodiments the sleep environment of the bed is condi-
tioned based on a sleep environment profile associated with
each of the sleepers. In some embodiments an identity of the
sleeper may be an unknown sleeper, and a default sleep
environment profile is associated with the unknown sleeper.
Some embodiments further comprise determining whether
there is an expectation that the number of sleepers in the bed
will change, and conditioning both the right and left sides of
the bed based on the sleep environment profile associated
with a sleeper in the bed in response to determining that
there is no expectation that the number of sleepers in the bed
will change, and conditioning a side of the bed of the sleeper
in the bed with the sleep environment profile associated with
that sleeper and conditioning another side of the bed without
the sleeper with the sleep environment profile associated
with a sleeper expected to enter the bed. In some embodi-
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ments the controller determines a number of sleepers in the
bed based on information from pressure sensors of the bed.
In some embodiments the controller determines identities of
the sleepers in the bed based on information from the
pressure sensors in the bed. In some embodiments the
controller utilizes historical usage of the bed in determining
identities of the sleepers. In some embodiments the control-
ler utilizes historical usage of the bed in determining
whether there is an expectation that the number of sleepers
in the bed will change. Some embodiments further comprise
determining whether there is no expectation that the number
of sleepers in the bed will change, and, in response to
determining that there is no expectation that the number of
the sleepers in the bed will change, conditioning both the
right and left sides of the bed based on the sleep environment
profile associated with a sleeper in the bed. In some embodi-
ments the controller determines identities of sleepers in the
bed based on information provided by a smartphone asso-
ciated with a sleeper. In some embodiments the sleep
environment of the bed is conditioned based on a sleep
environment profile provided to the bed by a server. In some
embodiments the sleep environment profile is associated
with a sleeper, and the sleep environment profile is provided
to the bed in response to a request from a smartphone
associated with the sleeper. Some embodiments further
comprise deleting the sleep environment profile provided to
the bed in response to a request received from the smart-
phone associated with the sleeper.

[0013] These and other aspects of the invention are more
fully comprehended upon review of this disclosure.

BRIEF DESCRIPTION OF THE FIGURES

[0014] FIG. 1 is a semi-block diagram of a bed in accor-
dance with aspects of the invention.

[0015] FIG. 2 is a diagrammatic expanded perspective
view of a bed in accordance with aspects of the invention.
[0016] FIG. 3 is a semi-sectional side view of a bed in
accordance with aspects of the invention, showing pressure
adjustment coil cylinders for adjusting firmness of the sleep
surface.

[0017] FIG. 4 is a semi-block diagram top view of pres-
sure adjustment coil cylinders and indicating pressure sensor
data locations of a bed in accordance with aspects of the
invention.

[0018] FIG. 5 is a table showing mappings to sleep envi-
ronment conditioning states in accordance with aspects of
the invention.

[0019] FIG. 6 is a flow diagram of a process for config-
uring a sleep environment in accordance with aspects of the
invention.

[0020] FIG. 7 is a flow diagram of a process for deter-
mining a configuration for a sleep environment in accor-
dance with aspects of the invention.

[0021] FIG. 8 is a flow diagram of a process for deter-
mining a number of sleepers in accordance with aspects of
the invention.

[0022] FIG. 9 is a flow diagram of a process for identify-
ing sleepers in accordance with aspects of the invention.
[0023] FIG. 10 is a flow diagram of a process for deter-
mining an expectation of later sleeper use in accordance
with aspects of the invention.

[0024] FIG. 11 is a semi-block diagram of a bed in a
networked environment in accordance with aspects of the
invention.
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DETAILED DESCRIPTION

[0025] FIG. 1 is a semi-block diagram of a bed 111 in
accordance with aspects of the invention. The bed of FIG. 1
includes a sleep surface 113 as an upper surface. In various
embodiments, the sleep surface may be a top surface of a
mattress, and in some embodiments the mattress, which
itself may be comprised of multiple parts (separable or
inseparable) may sit on top of a foundation, with the
mattress and foundation considered the bed. In various
embodiments, however, the bed may include other parts, and
in some embodiments the various parts may be combined
into one or more separable or non-separable items. The bed
of FIG. 1 may be generally rectangular parallelepiped in
form, although other forms may instead be used, and in
various embodiments may house a variety of components
and materials and be comprised of multiple separable com-
ponents and/or layers. Generally a user, or multiple users
depending on the bed, sleeps on the sleep surface.

[0026] The bed of FIG. 1 includes components for con-
ditioning a sleep environment. For the example bed of FIG.
1, the components include a heating/cooling component 121
(and optional heating/cooling component 123) and a pres-
sure adjustment component 116. The heating/cooling com-
ponent allows for adjustment of temperature of the sleep
surface of the bed. The pressure adjustment component
allows for adjustment of firmness of the sleep surface.

[0027] The components for conditioning the sleep envi-
ronment are generally commanded to do so by a controller
119. In generating commands, the controller may do so
using information from sensors, for example temperature
sensors 115a,b, pressure sensors 117, and, in some embodi-
ments, biometric sensors 118. The controller also may make
use of additional information, for example time-of-day
information (for example maintained by the controller),
information provided by users by way of user devices, and
historical usage and/or sensor information maintained by the
controller. In some embodiments the controller may com-
mand conditioning of the sleep environment as discussed in
U.S. Provisional Patent Application No. 62/665,278, entitled
SLEEP PHASE DEPENDENT TEMPERATURE CON-
TROL AND LEARNING METHODS TO OPTIMIZE
SLEEP QUALITY, filed on even date herewith and/or U.S.
Provisional Patent Application No. 62/665,283, entitled
SLEEP PHASE DEPENDENT PRESSURE CONTROL
AND LEARNING METHODS TO OPTIMIZE SLEEP
QUALITY, filed on even date herewith, the disclosure of
both of which are incorporated by reference for all purposes
herein. As illustrated in FIG. 1, the controller is housed
within the bed. In various embodiments the controller can be
housed in either the mattress, base or be located externally
outside of the bed. In some embodiments the controller
comprises one or more processors. In some embodiments
the controller is comprised of more than one processor, and
the controller may be partitioned and housed in at least two
separate physical enclosures, each with at least one proces-
sor. In some embodiments the controller is comprised of
more than one processor, and the controller may be parti-
tioned and housed in at least two separate physical enclo-
sures, each with at least one processor. In some embodi-
ments the controller is coupled to a network by way of wired
or wireless communication circuitry, which may include for
example antenna 114. In such embodiments the controller
may be coupled (for example by a network 130 which may

Nov. 7,2019

include the Internet) to a remote server 131, which in some
embodiments may perform various of the functions ascribed
to the controller herein.

[0028] The temperature sensors may be positioned in or
adjacent the sleep surface, and provide an indication of a
temperature of the sleep surface. In some embodiments, the
temperature sensors are worn by the sleeper, provide an
indication of a temperature of the sleeper’s body or portion
of body where the sensor is worn, and can be wired or
wirelessly connected to the controller.

[0029] The pressure sensors may be located under the
sleep surface, and provide an indication of pressure on the
sleep surface. Alternatively, the pressure sensors may be
located in the controller and connected via air tubes to air
chambers underneath the sleep surface to measure the pres-
sure in the air chambers. The biometric sensors may be
located in or under the sleep surface, and may provide an
indication of heart rate, breathing information, or other
biometric information regarding the user on the sleep sur-
face. In some embodiments the biometric sensors may be in
an article worn by the user, for example a shirt, with the
biometric sensors wirelessly communicating with the con-
troller. In some embodiments the biometric sensors are as
discussed or part of an item as discussed in J. Kelly et al.,
Recent Developments in Home Sleep-Monitoring Devices,
ISRN Neurology, vol. 2012, article ID 768794, the disclo-
sure of which is incorporated herein for all purposes.
[0030] In various embodiments the controller may condi-
tion the sleep environment in accordance with a configura-
tion for the sleep environment determined by the controller.
In some embodiments the controller determines the configu-
ration for the sleep environment based on a number of
sleepers in the bed, 1dentification of the sleepers in the bed,
and an expected later number and identification of sleepers
in the bed.

[0031] In some embodiments the controller determines a
number of sleepers in the bed based on information from the
pressure sensors. In some embodiments motion sensors (not
shown in FIG. 1) may provide information as to persons in
the bed, and the controller may use information from the
motion sensors in determining a number of sleepers in the
bed.

[0032] In some embodiments the controller determines an
identity or identities of sleeper(s) in the bed based on
comparison of sensor information or other information with
predetermined information of candidate sleepers. In some
embodiments the controller compares information from the
pressure sensors with predetermined information of candi-
date sleepers. For example, in some embodiments the con-
troller estimates a weight of a person based on the informa-
tion from the pressure sensors, and compares the estimate of
the weight to weights of candidate sleepers, who may have
previously provided the controller information regarding
their weight. Also for example, in some embodiments the
controller generates a pressure map, indicating locus of
different pressure on the bed, and compares the pressure map
with known pressure maps for candidate sleepers. In some
embodiments the controller instead, or in addition, uses
information from pressure sensors or motion sensors indi-
cating a side of the bed from which a sleeper entered to
identify the sleeper, or information from a microphone (not
shown) associated with the bed, or presence of a smartphone
in communication, for example via Bluetooth, WiFi or
cellular communications, with the controller, or a time of
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entry into the bed. In some embodiments the controller can
communicate and identify a different communication device
for each sleeper and can use that identification information
to determine which sleeper is close or closest to the bed. In
some embodiments the controller with receives location
and/or proximity information from the communication
device of each sleeper, and uses this information to deter-
mine when each sleeper will enter the bed and when to start
preparing the sleep environment for each sleeper to be ready
when each sleeper enters the bed.

[0033] Insome embodiments the controller determines an
expected later number and identification of sleepers based
on historical records for use of the bed. In some embodi-
ments the controller instead or in addition uses calendar
information, some of which may be stored in a smartphone
or other device and communicated to the controller. For
example, in some embodiments the controller maintains a
record of indications that a second sleeper historically enters
the bed at a certain time of day, which may vary based on
the day of the week, or that the second sleeper historically
enters the bed on certain days of the week. In such embodi-
ments the controller may also maintain a record of identi-
fication of the second sleeper. In addition, in some embodi-
ments the controller may also maintain, or receive, calendar
based records of presence of the second sleeper, for example
calendar records indicating that the second sleeper is in town
or traveling out-of-town.

[0034] In some embodiments the heating/cooling compo-
nent comprises a thermoelectric device, for example a
Peltier device. In some embodiments the heating/cooling
device comprises a heat pump. In some embodiments, the
heating/cooling component may just be a heating compo-
nent, for example a resistive heater, which in some embodi-
ments may be adjacent or part of the sleep surface. In some
embodiments, the heating/cooling component may just be a
cooling component, for example an air conditioning device,
which in some embodiments may be adjacent or part of the
sleep surface. In some embodiments, the heating and/or
cooling system includes combinations of heating and/or
cooling devices. In the embodiment of FIG. 1 the heating/
cooling component is illustrated within the bed, away from
the sleep surface. In such embodiments, passageways allow-
ing for thermal transfer between the heating/cooling com-
ponent and the sleep surface may be provided. For example,
in some embodiments, airway passageways are provided
between the heating/cooling component and the sleep sur-
face, and some embodiments include other components, for
example one or more fans, to assist in conducting heat
towards or away from the sleep surface. In some embodi-
ments, where other fluids, for example liquids or fluids that
may change between a gaseous and liquid state during use,
may be used to control the temperature of the sleep surface,
other fluid pathway structures, such as tubes, may be used to
move fluids between the active heating and/or cooling
component and the sleep surface. Collectively, in some
embodiments the temperature control system can include
heating and/or heating/cooling components and other fluid
(including gaseous fluids) control components, such as fans.
The bed may also include a second heating/cooling compo-
nent 123. The use of a second heating/cooling component
may be desirable, for example, in providing differentiation
in temperature between different portions of the sleep sur-
face, for example for different sides of the bed used by
different users for sleep in a bed normally used by two
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people. In other embodiments vents or other devices or
structures instead or in addition may be used to vary
temperature across the sleep surface.

[0035] In some embodiments the pressure adjustment
component comprises an array of controllable bladders or
coils under the sleep surface of the bed. In some embodi-
ments each of the coils is individually adjustable, so as to
provide a different level of firmness to the surface of the bed.
[0036] FIG. 2 is a diagrammatic exploded perspective
view of a bed in accordance with aspects of the invention.
The bed of FIG. 2 may be used as the bed of FIG. 1, in some
embodiments.

[0037] The bed of FIG. 2 includes a substantially rectan-
gular parallelepiped base 211. The base includes one or more
apertures 212 in its upper surface, providing access to a
generally open interior of the base. The interior of the base
may include, for example, a heating/cooling component, and
in some embodiments a controller for controlling the heat-
ing/cooling component and other controllable aspects of the
bed (although in various embodiments the controller may be
elsewhere located in, on, or about the structure of the bed).
The apertures in the upper surface of the bed may provide
for airflow from the heating/cooling component towards a
sleep surface 223 of the bed. In many embodiments legs
extend under corners or other portions of the base, for
example to allow for the base to be raised off of the floor
when in use. In such embodiments the base may also include
apertures in a lower surface of the base, for example to
provide for further airflow. The base may also include air
pumps and associated items for a pressure adjustment com-
ponent. In some embodiments, and as illustrated in FIG. 2,
the base may in fact be two separate bases, positioned to abut
one another in a side-by-side configuration.

[0038] A mattress of the bed is atop the base. The mattress
1s comprised of a core 213, with a reticulated foam layer 217
(bounded by a border 219) above the core and a foam pad
221 above the reticulated foam. The core, like the base, is of
a generally rectangular parallelepiped form, with generally
the same dimensions as the base. The core includes an array
of inflatable bladders, which may generally cylindrical in
form and considered coils, as part of the pressure adjustment
component. The core also includes apertures extending
through the core from an upper surface of the core to a lower
surface of the core. The apertures allow for airflow from the
base to the reticulated foam. The reticulated foam diffuses
airflow from the core, such that air may diffusely reach the
foam pad. Other embodiments may use other materials, such
as other types of open structured fibers, that perform similar
function of diffusing airflow.

[0039] The foam pad, in the embodiment of FIG. 2, also
includes apertures through the pad, from an upper surface of
the foam pad to a lower surface of the foam pad. The upper
surface of the foam pad provides a sleep surface of the bed.
[0040] Inoperation, the heating/cooling component, under
command of the controller, causes air of a desired tempera-
ture to exit the base and flow, through the core, reticulated
foam, and pad, to the sleep surface. The pressure adjustment
component, under command of the controller, individually
adjusts pressure of the coils, and therefore adjusts firmness
of different portions of the sleep surface.

[0041] FIG. 3 is a semi-sectional side view of a bed in
accordance with aspects of the invention, showing pressure
adjustment coil cylinders for adjusting firmness of the sleep
surface. The bed of FIG. 3 includes a sensor layer 313 just
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underneath a sleep surface of the bed. Adjustable coils 311,
which may in the form of air bladders, are underneath the
sensor layer, and provide adjustable support for a sleeper on
the sleep surface.

[0042] FIG. 4 is a semi-block diagram top view of pres-
sure adjustment coil cylinders and indicating pressure sensor
data locations of a bed in accordance with aspects of the
invention. The bed includes a left side and a right side.
Generally each side is sized to accommodate a sleeper. The
bed also includes what may be termed a head of the bed,
stretching across a first end of the left and right sides, with
a foot of the bed at a second end, opposite the first end.
Sleepers will generally position their heads toward the head
of the bed, with their feet towards the foot of the bed.

[0043] The bed includes an array of pressure adjustment
coils or bladders. For the bed of FIG. 4, the array includes
80 bladders, arranged in a 10x8 array. In some embodiments
each of the 80 bladders may be individually adjusted. For
example, in some embodiments, pressure in each bladder or
a group of bladders may be individually regulated, for
example as commanded by the controller of FIG. 1.

[0044] In some embodiments a pressure fabric or mat or
the like may be used to provide pressure indications to a
controller. In some embodiments a pressure sensor is asso-
ciated with each of the bladders. In such embodiments, the
controller may receive an indication of pressure on the sleep
surface about the location of each of the bladders. In some
such embodiments the pressure sensor is positioned in the
bed between the bladder and a sleep surface of the bed. In
other of some such embodiments, the pressure sensor is
associated with an air valve of a bladder or group of
bladders.

[0045] In some embodiments a pressure sensor is associ-
ated with a plurality of bladders. For example, in the
embodiment of FIG. 4, a first pressure sensor may be
associated with a portion of a row of bladders closest to the
head and on the left side of the bed, a second pressure sensor
may be associated with a portion of the row of closest to the
head and on the right side of the bed, and so on for each row
of bladders. Alternatively, some (or all) of the pressure
sensors may be associated with bladders of multiple rows.
For example, in FIG. 4, a single pressure sensor may be
provided for 16 zones, with eight zones on the left side of the
bed and eight zones on the right side of the bed, each zone,
other than zones closest to the foot of the bed, being for a
single row of bladders, with the zones closest to the foot of
the bed being for three rows of bladders.

[0046] Insome embodiments the controller uses the infor-
mation to determine one, some or all of a side of the bed
entered by a sleeper, an estimation of weight of the user (for
example based on a summation of pressure indications), a
sleep position of the user (for example by a layout indicated
by the pressure indications), and a number of sleepers (for
example by pressure indications on both the left side and
right side of the bed). In some embodiments the controller
may also be configured to disregard some pressure indica-
tions, for example those for which a determined weight or
layout indicates presence something other than a sleeper. For
example, in some embodiments the controller may deter-
mine that the determined weight and/or layout indicates
presence of a cat or dog on the bed, or one or more children
on the bed (for example for cases in which the controller has
not been provided information that a sleeper may be a child).
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[0047] FIG. 5 is a table showing mappings to sleep envi-
ronment conditioning states in accordance with aspects of
the invention. The table includes a first column for number
of sleepers in a bed, a second column for the number of the
sleepers that are identified, a third column for a number of
expected sleepers and whether the expected sleepers are
identified, and fourth column for a state to which the bed
should be configured. In some embodiments a controller, for
example the controller of FIG. 1, determines information for
the first three columns based on sensor information and
historical and/or calendaring information, with the controller
determining a row for selection of the state based on the first
three columns.

[0048] The number of sleepers in the bed may be deter-
mined by the controller based on pressure sensor informa-
tion, for example. The pressure sensor information may be
used to determine whether a person (simply termed a
sleeper) or more than one person is on the bed. Although
some beds may accommodate more than two sleepers, for
the purpose of discussion relating to FIG. 5, it will be
assumed that the bed may accommodate up to two sleepers.
[0049] In some embodiments the controller identifies the
sleeper(s) in the bed based on pre-configured information.
For example, in some embodiments a sleeper may provide
the controller with some or all of information as to a side of
the bed to be entered by the sleeper, a weight of the sleeper,
an expected sleep posture of the sleeper, a time of day the
sleeper expects to enter the bed, or some other information.
In some embodiments the sleeper may provide the controller
such information by way of wireless communications from
a smartphone device (for example to Bluetooth or Wi-Fi
communication circuitry of or associated with the control-
ler). In some embodiments the sleeper may provide the
controller such information through an audio interface, for
example a microphone, associated with the controller. In
some embodiments the sleeper may provide the controller
such information by way of a setup procedure for the bed.
In some such embodiments the controller may also utilize
information from pressure sensors and/or biometric sensors
in identifying the sleeper. For example, the pressure sensors
may indicate a side of the bed entered by the sleeper, the
weight of the sleeper, and/or the sleep posture of the sleeper.
Also for example, the biometric sensors may indicate a heart
rate of the sleeper or other biological aspects of the sleeper,
which also may be compared against information provided
to the controller for use in identifying the sleeper.

[0050] In some embodiments the controller determines a
number of expected sleepers and whether they are identifi-
able based on historical information or other information
provided to the controller. For example, the controller may
have been provided information that a second identified
sleeper will be joining a first identified sleeper at a certain
time of day every day. Alternatively, the controller may
determine, for example based on pressure sensor informa-
tion, that a second unidentified sleeper joins the first iden-
tified sleeper every other Tuesday.

[0051] Based on the number of sleepers, whether the
sleepers are identified, and expected sleepers, the controller
selects a state for configuring the bed. For example, if there
is 1 sleeper, the sleeper is identified, and no later sleepers are
expected, the controller may configure the bed to operate
temperature controls for the both the left side and right side
the same (e.g. merge the left zone and the right zone) and in
accordance to a profile previously determined for the iden-



US 2019/0336721 Al

tified individual, and to operate the pressure controls for a
single individual, again according to the profile for the
identified individual. Alternatively, if there is 1 sleeper, the
sleeper is identified, and an unidentified sleeper is expected
to join the identified sleeper, the controller may configure the
bed to operate the temperature controls and pressure controls
for the zone occupied by the identified sleeper in accordance
with the profile for that sleeper, and to operate the tempera-
ture controls and pressure controls for the other zone accord-
ing to a default profile. Also for example, if there is 1
unidentified sleeper and some other entity that does not
match a weight and/or layout of a sleeper, and no later
sleepers are expected, the controller may configure the bed
to operate temperature controls for the both the left side and
right side the same (e.g. merge the left zone and the right
zone) and in accordance to a default profile, and to operate
the pressure controls for a single individual, again according
to the default profile.

[0052] In various embodiments other states may in addi-
tion be used. In addition, in some embodiments selection of
a state may utilize additional information, for example
relative location of sleepers on the bed. The relative location
of sleepers on the bed may be indicated, for example, by
pressure sensors associated with the bed.

[0053] For example, when two sleepers move or start
close to sleep together on the left or right side, the controller
may, on the double occupied side, change the environment
of the double occupied side to a configuration for which the
bed environment modified for two people sleeping together,
and may use a double occupied profile for doing so. For
example, control of the temperature of the sleep surface may
be commanded to a lower temperature in some embodi-
ments, for example to account for increased warmth due to
the proximity of the sleeper’s bodies. In some such embodi-
ments the controller may retain the prior configuration for
the unoccupied side, for example in the event the unoccu-
pied side is later re-occupied by the sleeper. Alternatively, in
some embodiments the controller may merge both sides into
one zone with the entire bed using a profile for couple-
optimized configuration environment.

[0054] Also for example, when two sleepers move close to
sleep together about a middle of the bed, in some embodi-
ments the controller may merge both sides into one zone
with the entire bed using the couple-optimized configuration
environment. Alternatively, in some embodiments the con-
troller may keep both sides the same as if both sleepers are
completely on their side. Further, in some embodiments the
controller may determine that two sleepers are in the bed
with, for example, a child. In such embodiments the con-
troller may configure environmental control of the bed to,
for example merge environmental control of both sides of
the bed into one zone, which in some embodiments may be
controlled using a profile configuration for a combined
couple and child.

[0055] FIG. 6 is a flow diagram of a process for config-
uring a sleep environment in accordance with aspects of the
invention. In some embodiments the process is performed
by a bed with a heating and/or cooling component and/or
pressure adjustment component. In some embodiments the
process is performed by a controller of a bed with a heating
and/or cooling component and/or pressure adjustment com-
ponent. In some embodiments the process is performed by
a controller, which may be a processor, for example con-
figured by program instructions.
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[0056] Inblock 611 the process determines a configuration
for control of a sleep environment of a bed. In some
embodiments the configuration for control of the sleep
environment is a configuration for control of temperature
and/or pressure for a sleep surface of the bed. In some
embodiments the bed includes multiple zones and the con-
figuration for control of the sleep environment provides for
merger of control of the multiple zones. In some embodi-
ments the bed includes multiple zones and the configuration
for control of the sleep environment provides for separate
control of the multiple zones. In some embodiments the
configuration for control of the sleep environment config-
ures control of the sleep environment based on one or more
sleeper sleep environment profiles. In some embodiments
the process determines the configuration for control of the
sleep environment based on a number of detected sleepers in
the bed, and/or identification of the detected sleepers, and/or
an expected number of and/or identification of later sleepers
for the bed. In some embodiments the process ignores any
entities on the bed for which weight, layout or other infor-
mation indicates an entity which should not be considered a
sleeper (e.g., a cat, a dog, or, in some embodiments, a child).
In some embodiments the sleeper sleep environment profiles
are profiles for the identified sleepers. In some embodiments
the sleeper sleep environment profiles comprise a default
profile. In some embodiments the default profile is used in
the event a sleeper is not identified.

[0057] In block 613 the process conditions the sleep
environment. In some embodiments the process commands
a temperature for the configured zones of the sleep surface
in accordance with one or more sleeper sleep environment
profiles. In some embodiments the process commands a
temperature for the configured zones of the sleep surface as
discussed in U.S. Provisional Patent Application No.
62/665,278, entitled SLEEP PHASE DEPENDENT TEM-
PERATURE CONTROL AND LEARNING METHODS
TO OPTIMIZE SLEEP QUALITY, and filed on even date
herewith, the disclosure of which is incorporated by refer-
ence herein for all purposes. In some embodiments the
process commands firmness for the configured zones of the
sleep surface in accordance with one or more sleeper Sleep
environment profiles. In some embodiments the process
commands firmness for the configured zones of the sleep
surface as discussed in U.S. Provisional Patent Application
No. 62/665,283, entitled SLEEP PHASE DEPENDENT
PRESSURE CONTROL AND LEARNING METHODS TO
OPTIMIZE SLEEP QUALITY, and filed on even date
herewith, the disclosure of which is incorporated by refer-
ence herein for all purposes.

[0058] The process thereafter returns.

[0059] FIG. 7 is a flow diagram of a process for deter-
mining a configuration for a sleep environment in accor-
dance with aspects of the invention. In some embodiments
the process is performed by a bed with a heating and/or
cooling component and/or pressure adjustment component.
In some embodiments the process is performed by a con-
troller of a bed with a heating and/or cooling component
and/or pressure adjustment component. In some embodi-
ments the process is performed by a controller, which may
be a processor, for example configured by program instruc-
tions. In some embodiments the process of FIG. 7 is used to
perform operations of block 611 of the process of FIG. 6.

[0060] In block 711 the process determines a number of
sleepers in the bed. In some embodiments the process
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determines the number of sleepers based on information
from pressure sensors of the bed. In some embodiments the
pressure sensors provide information of a pressure map for
a sleep surface of the bed, and the process determines the
number of sleepers based on information of the pressure
map. For example in some embodiments sleepers may be
expected to exert pressure over particular areas or particular
lengths of the surface of the bed. Presence of such pressures
may indicate a sleeper, while the lack of such presence of
pressures, even if some pressures are indicated (by for
example a cat), may indicate a lack of a sleeper. In some
embodiments the pressure sensors provide information of an
estimation of weight of sleepers in the bed, and the process
determines the number of sleepers based on the estimation
of weight of sleepers in the bed. In some such embodiments
sleepers may be expected to be over a certain weight, and
entities weighing less than the certain weight may not be
considered sleepers. In some embodiments the pressure
sensors provide information as to side(s) of the bed entered
by sleepers, and the process determines the number of
sleepers based on the number of sides of the bed used for
entry by the sleepers.

[0061] In block 713 the process identifies sleepers in the
bed. In some embodiments the process identifies a sleeper in
the bed by comparing information from pressure sensors
with information pertaining to one or more sleepers. In some
embodiments the information pertaining to the sleeper(s)
comprises one, some, or all of a side of the bed normally
used for entry to the bed by the sleeper, a weight of the
sleeper, and a sleep posture of the sleeper (such as side, back
or front, or other postures in between those). In some
embodiments the process in addition, or instead, uses an
expected time of entry to the bed by the sleeper. In some
embodiments the expected time of entry is based on histori-
cal records, for example maintained by the controller, of
when the sleeper previously entered the bed. In some
embodiments the expected time of entry is based on infor-
mation provided by the user to the controller, for example
provided by way of wireless communication between a
smartphone of the user and wireless communication cir-
cuitry associated with the controller. In some embodiments
the expected time of entry is based on location and proximity
information provided by the user to the controller, for
example provided by way of wireless communication
between a smartphone of the user and wireless communi-
cation circuitry associated with the controller. In some
embodiments the process identifies a sleeper in the bed by
comparing information from biometric sensors with infor-
mation pertaining to one or more sleepers. In some such
embodiments, for example, the information pertaining to the
sleepers may include a heart rate, a respiration rate, or other
information. In some embodiments the process identifies a
sleeper in the bed based on an audio input provided by the
sleeper, and for example received by a microphone coupled
to the controller.

[0062] In block 715 the process determines if later sleep-
ers are expected, and the identities of the later sleepers, if
determinable. In some embodiments the process determines
if later sleepers are expected, and their identities if known,
based on historical records of use of the bed, for example
maintained by the controller. In some embodiments the
process also uses calendar information for sleepers, for
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example provided to the controller by a smartphone, in
determining if later identified sleepers are expected to use
the bed.

[0063] Inblock 717 the process determines a configuration
for sleep environment for the bed. In some embodiments, for
example, the process uses the table of FIG. 5, or information
of the table of FIG. 5, in determining a configuration for
sleep environment for the bed.

[0064] FIG. 8 is a flow diagram of a process for deter-
mining a number of sleepers in accordance with aspects of
the invention. In some embodiments the process is per-
formed by a bed with a heating and/or cooling component
and/or pressure adjustment component. In some embodi-
ments the process is performed by a controller of a bed with
a heating and/or cooling component and/or pressure adjust-
ment component. In some embodiments the process is
performed by a controller, which may be a processor, for
example configured by program instructions. In some
embodiments the process of FIG. 8 is used to perform
operations of block 711 of the process of FIG. 7.

[0065] Inblock 811 the process receives information from
pressure sensors of the bed. The pressure sensors indicate
pressure applied to a sleep surface of the bed, for example
due to weight of a sleeper being on the bed. In some
embodiments the pressure sensors are part of a pressure
fabric or mat. In some embodiments the pressure sensors are
each associated with a coil or bladder of a pressure adjust-
ment system. In some embodiments the pressure sensors are
each associated with a plurality of coils or bladders of a
pressure adjustment system.

[0066] In block 813 the process determines a number of
sleepers on the bed. In some embodiments, and as shown in
FIG. 8 for illustrative purposes, the number of sleepers on
the bed may range from 0 to 2, inclusive. In some embodi-
ments the process determines a number of sleepers based on
information from the pressure sensors indicating a side of
the bed from which a sleeper entered the bed; with for
example information indicating the bed was not entered
resulting in a determination of no sleepers, information
indicating the bed was entered from one side by a sleeper
resulting in a determination of one sleeper, and information
indicating the bed was entered from two sides resulting in a
determination of two sleepers. In some embodiments the
process determines a number of sleepers based on informa-
tion from pressure sensors indicating a sleeper on halves of
the bed, for example a left half of the bed and a right half of
the bed. In such embodiments, information indicating no
sleepers results in a determination of no sleepers, informa-
tion indicating a sleeper on only one half of the bed results
in a determination of one sleeper, and information indicating
a sleeper on both halves of the bed results in a determination
of two sleepers.

[0067] Fora determination of no sleepers, the process sets
a memory location indicating no sleepers in block 815a. For
a determination of one sleeper, the process sets a memory
location indicating one sleeper in block 8155. For a deter-
mination of two sleepers, the process sets a memory location
indicating two sleepers in block 815¢.

[0068] The process thereafter returns.

[0069] FIG. 9 is a flow diagram of a process for identify-
ing sleepers in accordance with aspects of the invention. In
some embodiments the process is performed by a bed with
a heating and/or cooling component and/or pressure adjust-
ment component. In some embodiments the process is
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performed by a controller of a bed with a heating and/or
cooling component and/or pressure adjustment component.
In some embodiments the process is performed by a con-
troller, which may be a processor, for example configured by
program instructions. In some embodiments the process of
FIG. 9 is used to perform operations of block 713 of the
process of FIG. 7.

[0070] In block 911 the process compares information
from pressure sensors with expected information for pos-
sible candidate sleepers. In some embodiments the informa-
tion from pressure sensors indicates a half of the bed being
slept on by a sleeper, with the half of the bed being either the
left half of the bed or the right half of the bed in some
embodiments. In such embodiments, the controller, for
example, may maintain information as to which half of the
bed a particular sleeper sleeps on. In some embodiments
each of two sleepers has configured the bed to assign one
unique side of the bed to each sleeper, and that configuration
information of bed side assignments is stored in the con-
troller and used for determining which sleeper is in the bed
for future sessions. In some embodiments the information
from the pressure sensors indicates a sleep posture of the
sleeper, and the information for possible candidate sleepers
includes information as to expected sleep postures of the
candidate sleepers.

[0071] In block 913 the process compares time of entry to
the bed with usage history of the bed by candidate sleepers.
For example, in some embodiments the controller maintains
a record of time of usage, or a record of time of entry to the
bed, by particular sleepers.

[0072] In block 915 the process checks for presence of
communication devices associated with particular sleepers.
In some embodiments, the controller has associated wireless
communication circuitry, for example Bluetooth or Wi-Fi
communication circuitry, and the controller determines if
communication with a device associated with particular
sleepers is available. In some embodiments the controller
can communicate and identify a different communication
device for each sleeper and can use that identification
information to determine which sleeper is close or closest to
the bed. In some embodiments the controller with receives
location and/or proximity information from the communi-
cation device of each sleeper, and uses this information to
determine when each sleeper will enter the bed and when to
start preparing the sleep environment for each sleeper to be
ready when each sleeper enters the bed. In some embodi-
ments, the criteria to decide whether a sleeper will be
expected to sleep in the bed for that night is determined by
a predetermined distance between the sleeper’s location
from their communications device and the bed location at a
given time and the amount of remaining time before a
scheduled sleep time. In some embodiments, if one sleeper
is not expected to sleep in the bed that night based on this
criteria, the bed will configure both sides of the bed to the
personal configuration of the second sleeper. In some
embodiments, if both sleepers are not expected to sleep in
the bed that night based on this criteria, the bed will
configure both sides of the bed to be turned off for that sleep
session.

[0073] In block 917 the process determines if an audio
input, for example to a microphone associated with the bed,
has been received, with the audio input identifying a sleeper.
If the audio input has been received, the process goes to
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block 921, and identifies the sleeper based on the audio
input, and thereafter returns. Otherwise the process contin-
ues to block 919.

[0074] In block 919 the process identifies the sleeper
based on the pressure sensor information, the usage history,
and device presence, or based on one or some of those. For
example, in some embodiments, the comparison of the
pressure sensor information with expected information for
candidate sleepers may indicate the sleeper is a particular
identifiable individual. In some embodiments, the particular
identifiable individual may be determined to be the sleeper.
In some embodiments the comparison may indicate that the
sleeper may be one of several candidate sleepers. In such
embodiments, the process may narrow down the candidate
sleepers to a particular identifiable sleeper based on, for
example, time of entry to the bed and usage history and/or
device presence. In some embodiments the process identifies
the sleeper as an unidentified sleeper, for example if the
process is not able to identify the sleeper as a particular
identifiable sleeper.

[0075]

[0076] FIG. 10 is a flow diagram of a process for deter-
mining an expectation of later sleeper use in accordance
with aspects of the invention. In some embodiments the
process is performed by a bed with a heating and/or cooling
component and/or pressure adjustment component. In some
embodiments the process is performed by a controller of a
bed with a heating and/or cooling component and/or pres-
sure adjustment component. In some embodiments the pro-
cess is performed by a controller, which may be a processor,
for example configured by program instructions. In some
embodiments the process of FIG. 10 is used to perform
operations of block 715 of the process of FIG. 7.

[0077] In block 1015 the process determines if historical
use by an identifiable sleeper indicates later use of the bed.
In some embodiments the controller maintains a record of
time of entry to the bed by identified sleepers, and the
process uses this information to determine if the identifiable
sleeper is expected to enter the bed at a later time.

[0078] In block 1017 the process determines if historical
use by the identifiable sleeper should be ignored based on
information from a calendar for the identifiable sleeper. For
example, the calendar for the identifiable sleeper may indi-
cate the identifiable sleeper is out of town, with the impli-
cation that the identifiable sleeper will not be entering the
bed. For example, the GPS location information of the
communication of the identifiable sleeper may indicate the
identifiable sleeper is out of town, with the implication that
the identifiable sleeper will not be entering the bed.

[0079] In block 1015 the process determines if historical
use by a non-identifiable sleeper indicates later use. For
example, the controller may maintain records of entry to the
bed of an unidentified sleeper, and, such records may
indicate, for example, that the unidentified sleeper enters the
bed later every Tuesday. In such a circumstance, every
Tuesday the controller may determine that an unidentified
sleeper is expected to later enter the bed.

[0080] The process thereafter returns.

[0081] FIG. 11 is a semi-block diagram of a bed in a
networked environment in accordance with aspects of the
invention. The bed may be the bed of FIG. 1 in various
embodiments, and as illustrated in FIG. 11 the bed generally
includes the various items of the bed of FIG. 1. Accordingly,

The process thereafter returns.
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except as possibly discussed below, reference may be had to
the discussion of FIG. 1 for items of the bed.

[0082] As discussed with respect to FIG. 1, the controller
119 of the bed of FIG. 11 is coupled to a network by way of
wired or wireless communication circuitry, which may
include for example antenna 114. In such embodiments the
controller may be coupled (for example by a network 130
which may include the Internet) to a remote server 131. As
further illustrated in FIG. 11, the controller may also com-
municate with a smartphone 1111, either directly, for
example using Bluetooth communications, through a local
network device (not shown in FIG. 11), or through the
remote server.

[0083] In some embodiments the smartphone stores infor-
mation of a sleeper sleep environment profiles for a user
associated with the smartphone. The sleeper sleep environ-
ment profiles may include information which may be used
by the controller in determining commanded sleep surface
temperatures and commanded sleep surface firmness for the
bed. In such embodiments, the smartphone may provide the
sleeper sleep environment profiles to the bed, for use in
conditioning a sleep environment for the user. The user may
therefore, through use of the user’s smartphone, be able to
configure a bed, such as the bed of FIGS. 1 and 11, for use
by the user.

[0084] In some embodiments the smartphone may trans-
mit a request for available configurable beds, with the bed
responding to the request, such that the smartphone and bed
may thereafter communicate. In some embodiments bed
network identification information may be attached to or
printed on material on or near the bed, the information being
for example an alphanumeric code or QR code or the like.
In such embodiments the smartphone may be able to make
use of the bed network identification information in arrang-
ing communications with the controller of the bed. In some
embodiments a password may also be attached to or printed
on material on or near the bed, or otherwise made available
to the user, for use in arranging communications with the
bed. Such may be useful, for example, in avoiding undesired
access to the bed.

[0085] In some embodiments the remote server may store
information of the sleeper sleep environment profiles for the
user. In such embodiments the user may, through use of the
smartphone or other network device, provide the remote
server information to identify the bed, and in some embodi-
ments, to allow the remote server to provide information of
the sleeper sleep environment profiles to the bed. Accord-
ingly, in some embodiments the remote server may provide
information of the sleeper sleep environment to the bed. In
some embodiments the bed may provide the smartphone bed
identification information, which the smartphone may pro-
vide to the remote server. In various embodiments, the
smartphone may also provide user identification information
to the remote server, along with, in some embodiments, a
password or key or the like for use in validating the user 1D,
or that use of the user ID is an authorized use.

[0086] In some embodiments the smartphone may also
provide information as to which side of the bed the user will
use, and/or whether the user will be the only sleeper in the
bed. In some embodiment the user may also be allowed to
provide information regarding a second sleeper in the bed,
including in some embodiments information of sleeper sleep
environment profiles for the second sleeper (if so authorized,
for example by way of having authentication permission
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from the second sleeper). In some embodiments the con-
troller, or the remote server, may request such information
from the smartphone, or provide an interface for the smart-
phone to provide such information.

[0087] In some embodiments the smartphone may also
provide a request to delete information regarding the user
from the bed. In some embodiments the controller may also
be configured to delete the information regarding the user
after an expected wake time of the user, or at or after the
expected wake time and the user is no longer on the bed.
[0088] Although the invention has been discussed with
respect to various embodiments, it should be recognized that
the invention comprises the novel and non-obvious claims
supported by this disclosure.

What is claimed is:

1. A bed system, comprising:

a sleep surface;

sensors configured to sense sleepers on the sleep surface;

components for conditioning a sleep environment of the

sleep surface; and

a controller configured to receive information from the

sensors and to provide commands to the components
for conditioning the sleep environment, the controller
configured determine a number of sleepers on the sleep
surface and to provide at least some different com-
mands to the components based on at least a number of
sleepers on the sleep surface;

wherein the controller is further configured to determine

identities of sleepers on the sleep surface based on
information from the sensors and predetermined infor-
mation regarding at least some of the sleepers.

2. The bed system of claim 1, wherein the sensors
comprise pressure sensors.

3. The bed system of claim 2, wherein the pressure
sensors provide an indication of weight of sleepers on the
sleep surface to the controller.

4. The bed system of claim 3, wherein the controller is
configured to ignore the indication of weight of a one of the
sleepers if the weight is sufficiently below a predetermined
weight.

5. The bed system of claim 1, wherein the predetermined
information regarding at least some of the sleepers com-
prises information of times of day the sleepers previously
entered the bed.

6. The bed system of claim 1, wherein the predetermined
information regarding at least some of the sleepers com-
prises, for each sleeper, at least one of a side of the sleep
surface expected to be entered by the sleeper, a weight of the
sleeper, an expected sleep posture of the sleeper, and a time
of day the sleeper is expected to enter the bed.

7. The bed system of claim 1, wherein the components for
conditioning the sleep environment of the sleep surface
comprise components for separately controlling a tempera-
tures of a right side and a left side of the sleep surface and
components for controlling separately controlling firmness
of the right side and the left side of the sleep surface.

8. The bed system of claim 7, wherein the controller is
further configured to determine a side of the sleep surface for
each sleeper on the sleep surface.

9. The bed system of claim 1, wherein the controller is
further configured to determine if there is an expected
number and identities of sleepers on the sleep surface.

10. The bed system of claim 9, wherein the controller is
configured to provide commands to the components for
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conditioning the sleep environment of the sleep surface for
both sides of the sleep surface using a single sleep environ-
ment profile if the expected number of sleepers on the sleep
surface is one sleeper.

11. The bed system of claim 4, wherein the controller is
configured to utilize a double optimized sleeper environment
profile if the pressure sensors indicate two people sleeping
together.

12. The bed system of claim 17, wherein the controller is
configured to determine an expected number of sleepers on
the sleep surface based on information of historical use of
the bed.

13. The bed system of claim 17, wherein the controller is
configured to not condition the sleep environment if the
expected number of sleepers is zero.

14. The bed system of claim 17, wherein the controller is
configured to condition the bed for a sleeper prior to the
sleeper entering the bed if the expected number of sleepers
is non-zero.

15. The bed system of claim 9, wherein the controller is
configured to determine an expected number of sleepers on
the sleep surface based on location information of a smart-
phone of a historical sleeper for the bed.

16. A method of conditioning a bed for sleeping, com-
prising:

determining, by a controller, a number of sleepers in a

bed;

determining identities, by the controller, of the sleepers in

the bed; and

conditioning a sleep environment of the bed based on the

number of sleepers and identities of the sleepers.

17. The method of claim 16, wherein the bed provides a
sleep surface for two sleepers, and temperature and firmness
of the sleep surface for a right side of the sleep surface and
a left side of the sleep surface are separately controllable;
and wherein the sleep environment of the bed is conditioned
based on a sleep environment profile associated with each of
the sleepers.

18. The method of claim 17, further comprising deter-
mining whether there is an expectation that the number of
sleepers in the bed will change, and conditioning both the
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right and left sides of the bed based on the sleep environment
profile associated with a sleeper in the bed in response to
determining that there is no expectation that the number of
sleepers in the bed will change, and conditioning a side of
the bed of the sleeper in the bed with the sleep environment
profile associated with that sleeper and conditioning another
side of the bed without the sleeper with the sleep environ-
ment profile associated with a sleeper expected to enter the
bed.

19. The method of claim 18, wherein the controller
determines identities of the sleepers in the bed based on
information from the pressure sensors in the bed.

20. The method of claim 19, wherein the controller
utilizes historical usage of the bed in determining identities
of the sleepers.

21. The method of claim 19, wherein the controller
utilizes historical usage of the bed in determining whether
there is an expectation that the number of sleepers in the bed
will change.

22. The method of claim 18, further comprising deter-
mining whether there is no expectation that the number of
sleepers in the bed will change, and, in response to deter-
mining that there is no expectation that the number of the
sleepers in the bed will change, conditioning both the right
and left sides of the bed based on the sleep environment
profile associated with a sleeper in the bed.

23. The method of claim 16, wherein the sleep environ-
ment of the bed is conditioned based on a sleep environment
profile provided to the bed by a server.

24. The method of claim 23, wherein the sleep environ-
ment profile is associated with a sleeper, and the sleep
environment profile is provided to the bed in response to a
request from a smartphone associated with the sleeper.

25. The method of claim 24, further comprising deleting
the sleep environment profile provided to the bed in
response to a request received from a smartphone associated,
with the sleeper.
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