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(57) Abstract: The present disclosure describes a domestic appliance communication system that provides consumers with the abil -
ity to remotely access information about their domestic appliances, and in particular domestic appliances which utilize consumable
resources which may need to be periodically replaced or replenished. The domestic appliance communication system may periodic -
ally receive status information from the domestic appliances owned by a consumer or household and provide updated status informa -
tion to the consumer, either on demand or via alerts triggered in response to certain events. The present disclosure also describes im -
plementations and improvements which may be made to domestic appliances in order to provide periodic measuring and transmitting
of status information to a remote system, such as the domestic appliance communication system.
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DOMESTIC APPLIANCE COMMUNICATION SYSTEM

CROSS-REFERENCE TC RELATED APPLICATIONS
{0001] This application claims the benefit of priority under 35 U.S.C. § 119(e)
of U.S. Provisional Application No. 62/013,924, filed June 18, 2014, and U.&.
Provisional Application No. 62/120,245, filed February 24, 2015, the disclosures of

which are hereby incorporated by reference hergin in their entireties.

BACKGROUND

{00021 Consumers today use a wide varety of household products and
domeslic appliances which often utilize refillable or replaceable ltems. Soap dispensers
require soap refills, trash cans need replacement trash bags, lighted vanity mirrors
gveniually need replacement light bulbs or LEDs, and a variely of battery-powerad
household products require regular recharging or replacement balteries.  While
consumers may enjoy cost savings and some convenience offered by using these types
of domestic appliances, they may aiso have a difficult time keeping itrack or
remembering which appliances need refills or replacements of these consumable
resources, or may not have a refill or replacement readily available when the
consumable e runs out. By the time the consumer makes a Irip 10 a market or retail
outlet to buy various goods, he or she may not remember which items need refills, or
gxperience frustration to return home only 1o have a consumable resource run out soon

after making the trip.

SUMMARY
{00031 Some embodiments of the present disciosure describes domestic
appliance communication systems that provide a consumaer with the ability o remotely
receive and access updated status information about consumable resources for his or
her domestic appliances, such as while away from home or otherwise unable {o directly

access those domaestic appliances. For example, while shopping, away from home, or
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otherwize “out and about” the consumer may wish to check whether a particular
domestic appliance needs a refiil or replacement of a consumable resource {for
gxample, whether the consumable resource is running fow or projected to run out soon).
The domestic appliance communication system may provide the consumer with the
ability to perform this check on demand, or provide the consumer with real-time aleris or
notifications, such as when the consumer is at or near a retail location where a
particular refill or replacement ifem may be purchased.

[0004] In some embodiments, a consumer shopping at a supermarket may
wish {0 know whether a bathroom soap dispenser at home needs a soap refiil. Unless
the consumer happened to check the bathroom soap dispenser recently or before
leaving home, the consumer may not have any easy way of knowing whether he or she
needs 1o buy a soap refill. The domestic appliance communication system may aliow
the consumer {0 access, via for example a mobile application or website using his or her
smart phone, updated status information about how much soap is remaining in the
bathroom soap dispenser when the status information is needed, such as to make a
decision, so that the consumer can make a determination about whether {o buy the
soap refill. In some embaodiments, the consumer may not even remember or even think
about checking whether he or she needs a soap refill, and thus in some instances the
domaeastic appliance communication system may be configured (o alert the consumer
when the soap refill may be needed, or when the consumer is nearby a localion
{determined, for example, based on gec-location data received from the consumer’s
mobile device) where the soap refill may be purchased. In some instances, the
domaeastic appliance communication system may automatically add the scap refill to a
shopping list for the consumer, or automatically submit an onling order {0 a retailer for
the rescurce, based on standing instructions from the consumer.

{0005] To facilitate providing updated status information about a domestic
appliance owned by a consumer {or associated with a household of the consumer) and
related consumable resources, the domestic appliance communication sysiem may be
configured to receive periodic updates on the status of various consumable resources
from the domestic appliance configured to measure or monitor the status of various

consumables and transmit slatlus information to a3 remote system. The domestic
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appliance communication system may provide (8.g., in a periodic manner) the updated
status information to the consumer remotely such as via a wireless communication
network andfor via the consumer’s smart phone or other mobile computing device.
Thus, the domestic appliance communication system may be configured o
communicate with any type of domestic appliance that is configured to measure or
monitor consumption or one or more other parameters, and to transmit status
information to a remote system, such as the domestic appliance communication system.
The present disclosure describes some embodiments of domestic appliances that may
be configured to provide such functionality in communication with the domestic
appliance communication system.

{0008] In some embodiments, the domestic appliance communications
sysiem as described herein may provide one or more benefits and/or features described
herein. One example of an advantage offered by some embodiments of the system is
the collection of consumption and/or performance data over time from a consumer, a
household, a business, and/or ancther usage location, and/or from an aggregation of
consumaers, households, businesses, andf/or other usage locations.  The collected
consumption and/or performance data may be analyzed in order 1o determine or identify
preferences, usage patterns, product performance and/or reliability data, manufactring
and/or sales forecasting by the seller of the product and/or the seller of a consumable
resource, and/or any other predictions based upon various domestic appliances used by
one or more consumers, households, businesses, or cother locations. The domestic
appliance communications system may use the analyzed dala o, for example, predict
based on past usage data and trends, when a particular refill or replacement item may
be needed. The prediction may be provided o the consumer before the refili or
replacement ilem may aciually be needed, such that the consumer may be able {©
purchase a refill or replacement item in advance. For example, the consumer may wish
to plan a monthly irip o a store in order to buy various household products which may
be needead for the entire month.  Although a refill may not be needed at the time of the
monthly trip, the refill may be needed sometime during the course of the subsequent

month. Thus, a prediction that the domeslic appliance may need a refill during the
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subseqguent month may be provided so that the consumer may purchase the refill ahead
of time.

{00077 Usage dala, usage palterns, and predicied usage may also be
beneficial in other contexts. For example, a domaestic appliance may expsrience a
malfunclion that prevents tansmission or even measurement of a consumable
resource. In the absence of recently received status information from the domestic
appliance, the domestic appliance communication system may nonetheless use past
usage data and/or predicted usage trends in order o notify the consumer that a refill or
replacement may be needed. The ahsence of recently received data may also be used
by the domestic appliance communication system o provide an alert or notification o
the consumer that the domestic appliance itself may need to be checked for a possible
malfunction.

{00081 In some embodiments, the domestic appliance communication system
may also provide the consumer with purchasing incentives, such as relevant coupons or
targeted advertisemnents, based on the consumer's domaestic appliances and related
usage data. For exampie, when providing an alert, notification, or other status
information {o the consumer, the domestic appliance communication system may also
determine and provide coupons or other sales inducements {e.g., nolice of a temporarily
lowered price), which may be available for various ifems that may need a refill or
replacement. Coupons or advertisements may, for example, be received and/or offered
from a manufacturer or retailer.

00091 As mentioned, the domestic appliance communication system may
operate in communication with a computing device asscciated with the consumer, such
as a smart phone or other mobile computing device the consumer may typically carry
while away from home, a tablet device, and/or a desk-top computer. For example, the
consumer may install, on the computing device, an application (or “app”}) which enables
access o the consumers domestic appliance status information and related data
available from the domestic appliance communication systiem, or the consumer may
access a website which provides remote access to the domestic appliance
communication system, or the like. The domestic appliance communication system

may receive data from the consumer's computing device, such as GPS coordinates or
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requests for updated status information, and provide updated status information o the
CONSUMET iN response.

{00101 The domestic appliance communication system may provide various
user interfaces for display on the consumer's compuling device o present status
information and enable the consumer to perform various actions with respect o his or
her domestic appliances. For example, the consumer may be provided an oplion o
purchase a refill or replacement item directly from an eleclronic marketplace or online
retailer using his or her compuling device. In some embodiments, the consumer may
be able to view usage trends, current or receni amounts remaining for one or more
consumable resources associated with one or more respective domestic appliances,
and/or remotely manage the domestic appliances. For example, a user interface
provided by the domaestic appliance communication system may provide an indication
that a bathroom soap dispenser has approximately a specific amount or less of soap
remaining {e.g., approximately 10% or less of scap remaining in a reservoir), and/or an
indication or prediction that based on a consumption or usage trend the soap in the
soap dispenser may run out or be depleted of scap, or may reach a particular lower
level of soap, in or within a specific amount of ime {e.g., approximately 2 more days).

(00111 Insome embodiments, the user interface may provide the consumer
with an option to change {e.q., decrease) the amount of scap dispensed by the
bathroom dispenser (for example, from 2mi of liquid dispensed per pump to 1mi of liquid
dispensed per pump), such as o exiend the anticipated run-cul fime in some
gmbodiments.  The domestic appliance communication system may receive the
updated dispenser amount and in turn transmit the updated dispenser amount o the
domestic appliance. As further described herein, the domestic appliance may
implement logic or other circuitry which enables the domaestic appliance to change the
amount of one or more consumable resources (e.g., liquid soap) used in conjunclion
with one or more functions {e.qg., dispense liquid soap) of the domestic appliance.

{00121 In some embodiments, a user information system for domestic
products (e.q., soap pumps, trash cans, and/or vanity mirrors) can be utiiized with, or as
a part of, a domestic appliance communication system, or a3 a separate system. A
user information system can be a software sysiem or a combination of a software and a
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hardware system {e.g., an “app” for a mobile device, a computer program for a deskiop
or laptop computer; or an app or computer program in combination with a mobile device
and/or deskiop or laptop computer device). In some embodiments, the user information
aystem can comprise one or more of the following features: (a) a visual display of
product information about one or more products in a company's product line; ( b) a
registration feature to enable a user 1o register a product electronically, such as by
providing the user's identifying information, such as name, address, or email, etc., and
identifying information about the product, such as product name, product code, and/for
other identifving product features, such as color, size, and/or location and/or name of
seller where the product was purchased; and/or {¢) an ordering feature to enable a user
to order one or more products, or one or more disposables or consumables for use with
a product, either in a discrete one-time purchase, or on a recurring, ongeing basis, in a
manner that is based upon one or more adjustable predictions of the rate at which
disposables or consumables are being used by a user.

{0013] As described herein, a domestic appliance may include a variely of
devices or cobhjecis typically used in a consumer household. Some examples of
domaestic appliances that may be configured to operate in conjunction with a domestic
appliance communication system to provide the features and improvements described
herain may include, for example, an electric soap dispenser, an electric trash can, an
glectric vanity mirror, an electric deodorizer, and the like. As used herein, the term
‘electric” or any similar term means that the particular domestic appliance is powered by
glectricity (either by an electric plug and wall outlet or via wirgless charging) and/or by
battery.

{0014]  Neither this summary nor the following detailed description purports to

fimit the scope of protaction. The scope of protection is defined by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 is a block diagram depicting an example of an illustrative
network environment in which a domestic appliance communications system may

operate.
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0018] FIG. 2 is a schemalic diagram illustraling one example domestic
appliance, an electric liquid soap dispenser, in accordance with an embodiment,

{00171 FIG. 3 is a logical flow diagram of an embodiment of a process for
monitoring the status of a domestic appliance, involving the domestic appliance of
FIG. 2.

[0018] FiG. 4 is a logical flow diagram of an embodiment of a process for
providing domestic appliance status information remotely to a user computing device,
involving the domestic appliance communication system of FIG. 1.

{00191 FIGS. 5-24 are example user interfaces that may be provided via a
web browser or standalone application, such as a mobile application, presenting various
domestic appliance management options and information to a user, involving the
domestic appliance communication system of FIG. 1 and/or involving a user information

system.

DETAILED DESCRIPTION

{00201 Domestic appliances as generaily described herein may involve or
utilize at least one consumable rescurce, wherein the consumable resource s
consumaead, used, or depleted, in whole or gradually over time, in accordance with the
ordinary and/or intended funclion of the domestic appliance, requiring eventual refill or
replacement in order for the domestic appliance to continue iis ordinary andfor intended
function. For example, an electric scap dispenser may have or contain one or more
iguid consumable resources that may be depleted or reduced over time, such as soap,
lotion, andfor hand sanitizer. Any feature, step, or structure described and/or illustrated
in this specification for “scap” or a “scap dispenser” or any similar term should be
understood o apply o any type of consumable or liquid andfor any iype of liquid
dispenser or consumable dispenser. In some embodiments, an electric trash can may
have at least two consumable resources thal may be depleted or reduced over lime:
capacity (e.g., how much irash the trash can hold in its interior space) and an amount of
trash bags (e.q., for a tragsh can which provides manual or automatic frash bag
replacement when a used or filled trash bag is removed). In some embodiments,

an electric vanily mirror may have one or more consumabie resources that may be
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depleted or reduced over time: one or more disposable batieries, an electric charge
stored in a rechargeable battery, and/or one or more lights (e.g., light bulbs or light-
grmitting diodes ("LEDS™)). In some embodiments, an electric deodorizer may have one
or more consumable resources thal may be depleted or reduced over time: a scent
glement and/or a filtering or odor-capturing element. In any embodiment, including any
of those described above, another consumable resource ~ such as a battery - may or
may not be ulllized by the domestic appliance, depending on the embodiment
{e.g., what type of power source the domestic appliance uses).

{00211  In some embodiments, a domestic appliance may include a device,
apparatus, or other mechanisim which provides information about a consumable
resource that is associated with the appliance {e.q., a consumable resocurce that is
contained within or supported by a container or holder of the appliance). For example,
the domestic appliance may enable at least a general or specific assessment,
determination, estimate, calculation, and/or measurement of the level or amount
remaining of a particular consumable resource and/or the level or amount used of a
particular consumable resource and/or one or more other features or characteristics of
the consumable resource (e.¢., the type of consumable resource, such as soap or lotion
or hand sanitizer, the densily of the consumable resource, and/or any other feature or
charactenstic of the consumable rescurce).  In some embodiments, the information
provided by the appliance sbout the consumable resource is measured andior
calculated internally or exclusively by the appliance and/or independently of the user,
without requiring the user to first input or communicate information that is later provided
by the appliance and/or without requiring a calcuiation by the appliance based upon
information that is initially inpulted or communicated by the user to the appliance. In
some embodiments, a computer processor and/or algorithm of the appliance andfor of
another electronic device is or are configured (o automatically detect or predict depletion
or near depletion of a consumable resource without requiring input from a user.

{00221 For example, in some embodiments, there is a mass sensor and/or a
volume sensor for measuring and/or calculating the mass andfor volume of a
consumable resource. In some embodiments, a mass sensor can comprise a pressure

plate positioned within, outside, or near a reservoir, container, or holder configured o
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receive and/or relain a consumable resource. The pressure plate can be configured to
produce an electrical signal that changes in relation to an amount of mass in, on, or held
by the reservoir, container, or holder. In some embodiments, 2 Mmass sensor ¢an
comprise a gravity-assisted scale or other similar apparatus that is configured to
measure weight, pressure, force per area, etc., which may be included at the botlltom of
a reservoir, container, or receptacle in order to measure a weight of the contents
contained in the reservoir, container, or receptacie. Such a gravity-assisted scale may
be of particular benefit in, for example, a soap dispenser or a trash can, either of which
typically includes a reservoir, container, or receptacle that holds contents that are
conducive 1o being weighed (e.g., if the conlents are in a vertical configuration). For
gxample, a soap dispenser may have a reservoir designed to hold a certain type of
soap with a known approximate density or approximate weight per approximate volume.
A gravity-assisted scale may indicate a weight of any soap remaining, which may then
be used with the known density/weight information 1o determine an approximate volume
{e.g., a number of milliliters) remaining. In some examples, a trash can may include a
receptacie that has a predetermined or known approximate maximum weight capacity,
and a gravity-assisted scale may be used 1o indicate the approximate weight of wasie in
the receptacie 1o determine how much more waste may be added (e.g., the remaining
amount of the consumable capacity resource of the frash can).

{00231 In some embodiments, one or more sensors, such as a light-based
sensor, configured {0 detect presence of an object, may be included in a domestic
appliance, such as {o detect presence of intemal contents at various vertical positions
within a reservolr, container, or receptacle. For example, a trash can receptacie may
inciude object-detection sensors on the inner surface of the receptacie at levels or
heights corresponding to one or more generally equal sub-volumes of the receptacle,
(such as aboul: 25%, 50%, 75%, andfor 100% percentiles, or any other desired
increment(s)). When objects {e.g., waste)} in the receptacle are detected by the sensors
at each respective heighi, the trash can may record or report the measurement
corresponding to the respective height. Thus, if waste is detected at a particular height,
the irash can may determine that it has reached a capacily associated with the
particular height.
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{00241 In some soap dispenser examples, the same or similar object
detection sensors may be included {o detect presence of the liguid soap at various
levels or heighis of a reservoir. When an object (e.g., a liquid) in the reservoir is
detected by the sensors al gach respective height, the soap dispenser may record or
report the measurement corresponding to the respeclive height.  Thus, if liquid is
detected at a particular heighi, the soap dispenser may determine that it has still has an
amount of scap remaining asscciated with the particular height. In some embodiments,
one oF more sensors may be positioned on or affixed to the ingide surface of the
reservoir at certain fixed positions. In some embodiments, a sensor may be configured
to floal on the surface of a liquid and detect identified markers {such as notches or
protrusions) on the inside surface of the reservoir at certain fixed positions.

{00251 In some embodiments, certain domestic appliances may be
preconfigured with, for example, a known gquantity, amount, or capacity associated per
refill or per replacement item or carlridge, and/or a known guantity or amount per use of
the refill {e.q., per dispense for a spap dispenser). Thus, the domestic appliance {or the
domestic appliance communication system) may be able {o determine a quantity used
(and/or quantily remaining) based on the known {otal amount of capacity, the amount
dispensed per use, and a measured or observed number of uses. In some
embodiments, a flow rate over ime may also be known, measured, or observed in order
to determine an amount used. Other varialions to determine an amount or capacity
used and/or amount or capacity remaining may aiso be possible.

[00268] Depending on the embodiment, remaining amounts may be measured
or reported in either absolute terms {e.g., 100mi of scap estimated to remain, 5ibs of
trash can capacity estimated o remain, 10 hours of LED life estimated to remain, 1 hour
of battery life estimated o remain, etc.) or relative or percentage terms (e.g., 10% of
socap estimated o remain, 50% of trash can capacity estimaled {o remain, 1% of LED
life estimated to remain, 20% of battery life estimated to remain, etc.). Measurements
may be made with any degree of granularity from 1 to 100. Some embodiments may
measure one degree of granularity (e.g., every 1%) bul only report or provide status
information for ancther degree of granularity {e.q., every 5%). Any variation may be

implemented.

40 -
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{00271 Domestic appliances as generally described herein may further include
logic or circuitry 1o enable network connactivily either direclly (such as over a celiular or
broadband data network) or indirectly {(such as over a home or local Wi-Fi network) with
a remote system operating on a different network domain. Such network connectivity
may be used by a domestic appliance to, for example, transmit, to a remote sysiem
{such as domestic appliance communication system) status information associaied with
consumable resources of the domestic appliance, and/or to receive, from the remote
system, daia such as an updated dispenser amount {e.q., for a soap dispenser), a
brightness level (e.g., Tor an LED or other light fixture} and so forth.

{00281 In some embodiments, a domestic appliance as described herein may
be configured to periocdically measure ifs consumable resources and/or periodically
fransmit status information to a remote system, such as the domestic appliance
communication system. For example, the domestic appliance may measure and
fransmit consumption information monthly, weekly, daily, several times a day, hourly,
gtc. The time period may depend on the nature of the particular consumable resource,
how often the rescurce may need to be refilled or replaced, and/or the location of the
domaestic appliance. For exampie, 8 main bathroom that {ends 1o be used frequently
may be configured {0 measure and/or report status information hourly, whereas a guest
bathroom that tends to be used less frequently may be configured 1o measure andior
report status information daily or weekly. Similarly, a vanity mirror that uses LEDs that
may not need be replaced for months or years may be configured {0 measure and
report LED remaining life information monthly. The measuring and transmitting may be
performed on the same pericdic basis or on a different periodic basis depending on the
particular embodiment.

{00291 In some embodiments, any domestic appliance may include an opagus
resource container or reservoir (e.g., a metal container or a non-transparent plastic
container) that obscures an exiernal, naked-eye view of the consumable resource
contained within if, and/or any domeslic appliance may include a consumable resource
for which a remaining life or capacity cannot be readily determined by visual inspection
(e.q., an gleciric charge in a battery), which may be aesthelically preferable, but which

may make it especially difficult to monitor infernal consumable contents or status. In
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these circumstances, it may be especially useful to provide a remote or external display
or monitor to enable the consumer to monitor or modify an amount associated with each
use of the consumable resource, such as an amount of scap dispensed per dispense
action {e.g. pump) of a scap dispenser.

{00301 Various domestic appliances and domestic appliance communications
systems are described below to Hllusirate various examples that may be empioyed o
achieve one or more desired improvements. These examples are only illusirative and
not intended in any way o restrict the general embodiments presented and the various
agpects and features of these embodimenis. Furthermore, the phraseology and
terminology used herein is for the purpose of description and should not be regarded as

imiting. No Teatures, structure, or step disclosed herein is essential or indispensable.

Example System Architecture

{00311 FIG. 1 is a general architecture diagram schematically iHustrating an
example of a domestic appliance communication systemn 100 that performs and
provides the domestic appliance communications services and processes described
herein. The domestic appliance communication system 100 can include any sysiem
capable of performing the processes described herein, For example, in the illustrated
embodiment of FIG. 1, the domestic appliance communication system 100
communicates with one or more ugser computing devices 105 and one or more domaestic
appliances 106 over a network 160, In FIG. 1, the domestic appliance communication
sysiem 100 includes several componenis such as a domestic appliance monitoring
module 110, a user alert module 120, and a user interface module 130, These
components may also include further components that may not be depicled in FIG. 1.
For example, domestic appliance communication system 100 can also include one or
more servers, e.g., a web server, configured to receive status data from domestic
appliances 108 and receive and respond to requests from the user computing devices
105.

{0032] The domestic appliance monitoring module 110 may be configured to,
for example, receive and process slalus information and other data from domestic

appliances 106. In particular, the domestic appliance monitoring module 110 may be
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configured {o execute various processes, such as the process 300 iHlustrated and
described in more detall with reference to FIG. 3 herein. The domestic appliance
monitoring module 110 may also be configured to store received status information and
other data in appliance and usage data store 140 for later access, retrieval, and
analysis as described further herein,

[0033] The user alert module 120 may be configured {o, for example, provide
alerts and other information, such as domestic appliance usage data, 1o user computing
devices 105. In particular, the user alert module 120 may be configured {0 executs
various processes, such as the process 400 lllustrated and described in more detail with
reference to FIG. 4 herein. For example, user alert module 120 may be configured to
generate and/or send an alert or notification to a user computing device 105 when
levels of a consumable resource on a domestic appliance are running low and/or
projected to run out. User alert module 120 may also send an alert if no data has been
recaived from a particular domestic appliance for some time {e.g., which may indicate
that the user might need fo check battery, send in the domestic appliance for repair,
replace a malfunctioning sensor, etc.). Alerts may be delivered, for example, via any
tfraditional communication {(e.g., paper mail service) and/or via any electronic format or
medium, such as electronic mail, text message (Short Message Service (SMS) or
Multimedia Message Service (MMS)), instant messaging, in-application message, and
so forth.

{0034] Aleris may be sent to user computing device 105 based on a variety of
information and in response o different triggering evenis. In some embodiments the
user alert module 150 may be configured to automatically convey or “push” updales ©
user compuling device 105 as status information is received from domestic appliances
106. For example, when the domestic appliance communication system 100 receives
an indication from a parlicular domestic appliance that a consumable resource is
running low {&.g., at or below a pre-determined threshold amount that can be set by a
consumer in some embodiments), the user alert module 150 may transmit a
corresponding alert to the user computing device 105, In some embodiments, the user
alert module 150 may add a refill or resource replacement item t© a shopping list on
behalf of the user, with or without notifying the user. The shopping list, for example,
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may then be provided or presented on demand by the user via user computing device
105, such as when the user is on his/her next shopping trip.

[0035]  Alerts may alsc be sent or triggered, in whole or in part, in response (o
data received from user compuling device 105, such as GPS coordinates or other
location data. For example, GPS coordinates or location data may indicate that the
user computing device 105 is at or near a location such as a supermarket or domestic
goods refailer where a refill or replacement may be purchased. Responsive o making
such a determination, user alert module 120 may send an alert, notification, or reminder
message o the user computing device 105 to purchase the refill or replacement item
from the nearby supermarket or retailer. In some embodiments, alerts may also include
one or more coupons or targeted advertisements in relation o the needed refill or
replacement item. In some embodiments, an alert may provide a purchase iink which
the user may select to purchase a household itemn such as a refill or replacement, for
example from an electronic marketplace or retailer.

{00381 The user interface module 130 may be configured to construct or
provide user interfaces of various types. One or more user interfaces may, in some
embodiments, be provided in conjunction with aleris and other information provided by
user alert module 120, In some embodiments, user interface module 130 constructs or
provides web pages {0 be displayed in a web browser or computer/mobile application.
The web pages may, in some embodiments, be specific 10 a type of device, such as a
mobile device or a deskiop web browser, to maximize usability for the particular device.
In some embodiments, user interface module 130 may also interact with a client-side
application, such as a mobile phone application (an “app”) or a standalone deskiop
application (that may be, for example, installed on a user computing device 105}, and
provide data o the application as necessary o display domestic appliance status
information. In some embodiments, the domestic appliance communication system 100
may be a web-based system that may be accessed by users using an ordinary web
browser.

{0037} Also shown in FIG. 1, a sample user compuling device 105 may
inciude a user interface ("UI"} module 107 which may be configured to execute some or
all of the processes described herein.  This may, for example, enable the user
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computing device 105 o present alerts and other data received from the domaestic
appliance communicalion system. The user interface module 107 may be configured
to, for example, generate one or more user interfaces, such as the user interfaces
described herein (e.g., FIGS. 5-24), to provide domestic appliance status information
and management options o the user of the device. In some embodiments, some or all
of the user interfaces and/or Ul elements may be generaied either by the domestic
appliance communication system 100 and provided to the user computing device 105,
or they may be generated on the user compuling device 105 via the user interface
module 107, or in some combination thereof.

{0038] User computing device 105 may be an end-user computing device that
comprises one or more processors able to execute programmatic instructions and may
comprise software and/or hardware that implement the user interface module 107.
Examples of such a computing device 105 are a deskiop computer workstation, a smart
phone such as an Apple iPhone or an Android phone, a computer laptop, a tablet PC
such as an iPad, Kindle, or Android tablet, a video game console, or any other device of
a similar nature. In some embodiments, the user computing device 105 may comprise
a touch screen that allows a user to communicate inpui o the device using their
finger(s) or a stylus on a display screen. User computing device 105 may comprise
storage systems such as a hard drive or memary, or comprise any other non-transitory
data storage medium. The storage systems may be configured o slore executable
instructions that may be executed by one or more processors (o parform computerized
operations on the user computing device, accept data input from a user (8.g. on the
touch screen), and/or provide culput 1o a user using the display.

{00381 Alsc shown in FIG. 1, the domaestic appliance communication system
100 may include and/or have access o one or more data stores or data sources
including, for example, an appliance and usage data store 140. The usage dala store
140 may include or store data for the domestic appliance communication system 100,
such as status information or other data received from domestic appliances 108. For
example, status information such as consumption and usage data for one or mors

domestic appliances 106 associated with a household or individual may be collected,
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stored, aggregated, and analyzed by the domestic appliance communication system
100 over time.

{00401 Domestic appliance communication system 100 may use the slored
andfor ctherwise analyzed usage data o identify or determine usage pattemns, trends,
preferences and the like that may be asscciated with particular domestic appliances
associated with the household or individual. Such usage patterns may then be used by
the domestic appliance communication system 100 to predict when a particular
domestic appliance may need a refill or replacement of a consumable resource. For
gxample, a soap dispenser located in a kitchen may be used often on a regular basis,
which may indicate a need for frequent refills on a predictable periedic basis.

{00411 Appliance and usage data siore 140 may be of a particular benefit if,
for example, a particular domestic appliance stops sending status information to the
domestic appliance communication system 100 {e.g., if the domaeastic appliance
aexperiences a technical failure, such as loss of power supply, loss of network

connectivity, or the like)

5

If status information has not been received from a particular
domestic appliance for some defined or threshold pericd of time, the domestic appliance
communication system 100 may nonetheless be able to predict that the domestic
appliance may require replacement of a consumable by using data stored in usage data
store 140, For example, domestic appliance communication system 100 may determine
or predict that for & particular domestic appliance a consumable rescurce needs {0 be
refilled or replaced once every 10 days. Based on this prediction, the domestic
appliance communication system 100 may provide an alert on a periodic basis o the
user that a refill may be nesded regardiess of whether aclual or recent status
information has been received from the domestic appliance. The domestic appliance
communication system 100 may alse be able o notify a user thal the particular
household appliance might be experiencing a technical failure and prompt the user {o
investigate and/or send the household appliance in for repair or replacement.

{0042] Predicting usage patierns may also be of benefit to the household or
individual for purposes of planning a shopping trip. For example, a particular domestic
appliance may not vet be running low on a consumable resource, but the domestic

appliance communication system 100 may be able i{o predict when the domestic

18-



WO 2015/195706 PCT/US2015/036091

appliance will be low, based on past usage dala patterns. The domestic appliance
communication system 100 may then provide this information o the user, who may
decide o buy a refill or replacement of the consumable resource on a future shopping
trip (for example, the user may wish to have a refill readily available if the consumable
resource is predicted to run out before the user's next planned shopping trip).

{0043} FIG. 2 is a schematic diagram illustrating example domestic appliance,
an electric scap dispenser 1064, that can include various features and embodiments of
the features disclosed herein. The present features are disclosed in the context of an
glectric soap dispenser 106A because they have particular utiity in this context.
However, many of the features disclosed herein can be used in many other diverse
contexts and environmenis of use. For example, many or all of the features disclosed
herein can be used in other types of domestic appliances, dispensers, battery-powered
devices, or even any cther electric device. For example, one or more of the features
disclosed herein regarding sensor actuation can be used in any type of device (for
example, a frash can) that may include one or more sensors that detect the presence of
an object or other parameters or characteristics. Those of ordinary skill in the art will
recognize, from the description set forth below, many of the other environmenis of use
in which the present features can be used, although those environments are not
described herein. Some examples electric soap dispensers thal may be configured ©
include the improvements described in the present disclosure are described and/or
flustrated in US Patent Number 8,086,445 (“the 445 Patent”), which is hereby
incorporated by reference in its entirety.

{0044] The elechiic soap dispenser 100A Hlustrated in FIG. 2 may be
configured to measure consumplion of a consumable resource, such as liguid soap, in
any number of ways, which may be implemented separately or in any combination.
FIG. 2 illusirales a couple of optional alternatives that may be implementied separately
or in combination; howsver, any suilable configuration or apparatus may be utilized
such that taking a general, reasonable, or estimated measurement of how much of a
consumable resource has been used, or how much is or may be remaining, is enabled.
For example, although not expressly described or iilustrated in detail herein, those

skilled in the art will recognize that a mechanism 1o measure or monitor power
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consumption of a batlery, and/or estimate a remaining battery charge, may be
implemented in accordance with the embodiments described herein.

[0045] In the embodiment of a domestic appliance shown in FiG. 2, electric
soap dispenser 100A inciudes at least a housing 12 which can take any shape.
Although not Hllustrated in FIG. 2, as described in the 445 Patent, the electric soap
dispenser 108A may include inside the housing 12 at least a reservoir 16, configured to
contain a volume of liquid soap; and an electronic control unit ("ECU”) 46 which can
inciude one or a plurality of circuit boards providing a hard wired feedback control
circuits, a processor and memory devices for storing and performing control routines, or
any other type of controlier. In an exemplary but non-limiting embodiment, the ECU 46
can include an H-bridge transistor/MOSFET hardware configuration which aliows for
bidirectional drive of an eleclric motor, and a microcontroller such as Model No.
PIC18FE85 commercially available from the Microchip Technology inc., and/or other
devices.

{00481 The ECU 486 may be connected 1o one or more sensor devices 62
through 62N, which are llustrated in FIG. 2. Each sensor device may be implemented
in order {o detect whether liguid soap is present at a given level in the reservoir 16, Any
number of desired sensors may be implemented, corresponding o different levels,
depending upon the embodiment. Some embodiments implement a plurality of sensors,
such as at least three sensors 62, such as one corresponding to a generally 25"
percentile, one corresponding to a generally 50" percentile, and one corresponding o a

generally 75"

percentile, for example. For sase of explanation, each of the one or
more sensors 62 through 62N are referred to below as sensor device 82, or simply
sensor 6.

{00477  In some embodiments, the sensor device 62 can include a “trip light” or
“interrupt’ type sensor. For example, the sensor 62 can include a light emitling portion
and a light receiving portion. A beam of light can be emifted from the light emitting
portion and received by the light receiving portion. The sensor 62 can be configured to
emit a trigger signal when the light beam is blocked. For example, if the sensor 62 is
activated, and the light emitting portion is activated, but the light receiving portion does
not receive the light emitted from the light emilling portion, then the sensor 62 can emit
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a trigger signal. This trigger signal can be used for indicaling that liquid soap is present
at the predefined level in the reservoir 16 in accordance with measuring the remaining
amount of liguid soap. This type of sensor can provide further advantages.

{0048} For example, because the sensor 82 is merely an interrupt-type
sensor, it is only friggered when an object is disposed in the path of the beam of light.
Thus, the sensor 82 is not triggered by movement of a body in the vicinity of the beam
44, Rather, the sensor 62 is triggered only if the light beam is interrupted. In addition,
for example, the sensor 82 only reguires enough power to generate a low power beam
of light, which may or may not be visible to the human eye, and o power the light
receiving portion.  These types of sensors require far less power than infrared or
motion-type sensors. Additionally, the sensor 62 can be operated in a pulsaling mode,
For example, the light emitling portion can be powered on and off in a cycle such as, for
example, but without limitation, for short bursts lasting for any desired period of fime
(e.g., 0.01 second, 0.1 second, 1 second) at any desired frequency {e.g., once per half
second, once per second, once per ten seconds). These different time characteristics
can be referred to as an aclivation period or frequency, which corresponds o the
periodic activation of the sensor 62, Thus, an activation frequency of four times per
second would be equivalent to an activation period of once per quarter second.

{00491 The other aspect of this characteristic can be referred o as an
activation duration.  Thus, if the sensor 82 is activated for 50 microseconds, 50
microseconds is the activation duralion time period. As such, this type of cydling can
greaily reduce the power demand for powering the sensor 62, In operation, such
cycling does not produce unacceptable results because as long as the object in the path
of the light beam remains long encough for a detection signal 1o be generated, the
sensor 62 will be triggered.

{00501 The ECU 46 may be configured to activale each sensor 62 through
82N on a periodic basis as part of a routineg to measure or estimate the remaining
amount of liguid soap in the reservoir 16. I a sensor 62 is triggered, the ECU 48 may
determine that liquid soap is present at the corresponding level for that sensor. For
gxample, in some embodiments, the eleclric soap dispenser can include a plurality of
sensors, such as three sensors 62A, 628, and 62C, that are positioned at generally
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ggual increments, such as the quarier increments as described above. Then, the ECU
48 may receive g signal or reading from one or more of sensor 624, 628, and/or 62C
and, based on which sensor (if any) is triggered, delermine whether liguid soap is likely
present at each corresponding increment. For example, if sensor 62A at the 25"
percentile and sensor 62B at the 50" percentile are triggered, but sensor 82C at the 75"
percentile i3 not triggered, the ECU 46 may interpret these triggers to indicate that the
volume of liguid remaining is somewhere between 50 and 75 percent of the capacity of
the reservoir 16. One can see that the more sensors 62 implemented in such a design,
the higher degree of resolution, granularity, and/or accuracy may be obtained.

{00511  In some embodiments, the electric soap dispenser 106A may include a
scale 64 coupled to the bottom of the reservoir 16 and configured to weigh the volume
of liguid soap contained in the reservoir 16. The scale 64 may be positioned inside the
reserveir 16, for example as a mesh-based array or membrane of a number of weight
sensors o measure a force per area which can be calibrated to reasonably measure the
weight of a liquid volume contained in the reservoir 16.  In some embodiments, the
scale 64 may be positioned oulside the reservoir 16 and be calibrated o measure the
weight of the reservoir 16 and its contents; in this way the weight of any contents may
then be calculated or determined by sublracting a known or predetermined weight of the
reservoir 16 from the total measured weight. As described elsewhere in the present
disclosure, the weight of the liguid soap may be used with other known characteristics
of the liquid {e.9., a density or weight per volume) to determing or estimate the guantity
of liquid remaining in the reservoir 16.

{0052] Electic socap dispenser 1068A may further include a network interface
chip {not shown in FIG. 2} in communication with the ECU 46 and configured t© enable
transmission and receipt of network communications, either over a wired or wireless
network, in accordance with the features described herein.

{0053] Eleclric soap dispenser 108A can also include a power supply. The
power supply can be a battery or can include electronics for accepting AC or DC power.
In certain embodiments, the ECU 46 can read the voitage of the power source. In some
gmbodiments, the power source is a rechargeable battery or a pluralily of disposable

batteries. In an exemplary but non-limiting embodiment, the power source comprises
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four AA batleries. Over lime, the electrical output (e.q., voltage and/or current} of such
batteries can decrease. Thus, by detecling the electrical outpul of the power source,
ECU 46 can monilor or measure energy consumption over time. Other types of

delectors can also be used.

Example Methods Performed by a Domestic Appliance Communication System

{00541 FIGS. 3 and 4 are logical flow diagrams for various embodiments of
monitoring domestic appliance consumption and providing alerts 1o users. In some
implementations, the routines are performed by embodiments of domestic appliance
communications system 100 described with reference to FIG. 1 or by one of g
components, such as the domestic appliance monitoring module 100, the user alert
module 120, and/or the user interface module 130, and/or by embodiments of the
domestic appliance 106 described with reference to FIG. 2. The example scenarios are
intended fo illustrate, but not to limit, varicus aspects of the domestic appliance
communications system 100 and/or domestic appliance 108. In some embodiments,
the routinegs can be dynamic, with some procedures omitted and others added. In some
embodiments, multiple instances of the routines may be occurring concurrently, for
different domestic appliances and user computing devices.

[00588] FIG. 3 is a logical flow diagram of an embodiment of a process 300 for
monitoring the status of a domestic appliance, involving a domestic appliance 106. For
ease of illustration the process 300 is described as being performed by electric soap
dispenser 106A; however, the process 300 may be performed by any domestic
appliance 106 configured to measure or otherwise monitor consumption levels of one or
more consumable resources {(e.g., a dispensed material, energy and/or space, etc.).

{00561 Al block 305, the sleclric scap dispenser 106A measures consumption
level data for a consumabie resource on the electric soap dispenser. For example, the
consumable resource may be a liquid soap contained in the reservoir 16, or a batlery
acting as 2 power supply. The electric soap dispenser 106A may be configured to
measure the consumption level dala on a periodic basis such as hourly, a number of

times per day, and so on. To conserve energy, or depending on the frequency of use of
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the dispenser, the electric soap dispenser 106A may measure the consumplion level
data less frequently.

{00571  Measuring the consumption level data may be performed, for example,
by activaling the sensors 62A...62N and determining whether and/or which of the
sensors B82A...62N are triggered in response.  Alternatively, in embodimenis
implementing scale 64, the scale 64 may be activated and associated force per area
calculations or measuremenis may be oblained.

[0058] At block 310, the domestic appliance 106 processes the measured
consumption level data, for example to determine or estimate a used or remaining
portion of the consumable resource. For example, as discussed above, whether one or
more of the sensors B2A...82N are triggered may be processed by the ECU 48 fo
determine or estimate a remaining level of the contents of the reservoir 16. Or, in
another non-limiting example, the measured data received from scale 64 may be
processed 1o determine or estimate a remaining amount of the contents of the reservoir
16 based in part on other known characteristics (e.g., density of the liquid, weight of the
reservoir 16, stc.).

{00581 At block 315, the electric soap dispenser 108A transmits the resource
consumption data (¢ a remote monitoring system, such as the domestic appliance
communications system 100. The data may be transmilted by the ECU 486 via an on-
board network interface ship or logic circuitry.  In some embodiments, the electric soap
dispenser 106A may be pre-configured with protocols and instructions used o
communicate with a particular remote monitoring system over a celivlar network. In
some embodiments, the electric scap dispenser 106A may be configured to
communicate with a remote monitoring system over a broadband network, connecling
to a home or local network as a bridge to the remote monitoring system. In some
gmbodiments, an end user may be able to configure the electric scap dispenser 108A (o
communicate with a desired remote moniioring system when the electric soap
dispenser 100A is inilially setup.

{0060] The process 300 at blocks 305, 310, and 315 may be performed
automatically by the electric soap dispenser 106A on a periodic basis. The time pericd
may be preconfigured, it may be user-defined, or it may be adapled over time by the
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glectric soap dispenser 106A itself based on the frequency of use of the device. For
example, the eleclric soap dispenser 106A may further be configured to maintain an
internal counter corresponding to the number of dispenses activated, and based on the
internal counter reaching a certain number or repeating interval (e.qg., svery 10, 20, 50,
gtc. dispenses), trigger the process 300 to measure the consumption dala as described
above. In some embodiments, each dispense amouni may be a known or measurable
quantity, which the electric scap dispenser 106A may use in combination with the
internal counter 1o measure or approximate the total amount dispensed over time.

{00611 FIG. 4 is a logical flow diagram of an embodiment of a process 400 for
providing domestic appliance status information remotely to a user computing device,
involving a domestic appliance communication system. The process 400 may be
parformed, for example, by the domestic appliance communication system 100 of FIG.
1.

{00621 At block 405, domestic appliance communication system 100 receives,
from a domestic appliance such as the electric soap dispenser 106A of FIG. 2, resource
consumption status information. The received resource consumption status information
may include information identifying the domestic appliance, the type of consumable
resource {or resources, if muitiple) measured, and measurement data which may be
raw or processed measurement data. The measurement data may indicate an amount
or estimated amount used or remaining of each respective consumable resource (in
gither relative or absolute terms). For example, the domaestic appliance communication
sysiem 100 may receive, from an eleclric soap dispenser 1084, status information
indicating that an amount such as 100 mi remaing in the reservoir of the dispenser,
andior status information indicaling that a bafltery {(or batlleries) has {or have)
approximately 50% remaining life before needing replacement or recharging.

{00631 At block 410, domestic appliance communication sysiem 100
processes the received status information. For example, domestic appliance
communication system 100 may use domestic appliance identifying information
included with the received status information (o look up the domestic appliance in a

table stored on usage data store 140.
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{0064] In some embodiments, domestic appliance communication system 100
may be configured to process raw or incomplete data received from the domestic
appliance. For example, the domestic appliance communication system 100 may have
access o additional product information (such as a fotal or maximum capacity of a
reservoir on an particular soap dispenser, or a maximum weight allowance for a waste
receptacle on a particular trash can} that may be used to further process status
information. For example, a soap dispenser may only transmit an amount of liquid soap
remaining in  absolute terms {e.g., 100 mi), which the domestic appliance
communication system 100 may then use in combination with an accessed or iooked-up
total capacity (e.g., 1000 mi} to determine additional status information such as an
approximate percentage remaining (e.q., 10%).

[0065] At block 415, domestic appliance communication system 100 may
optionally analyze usage trends associated with the status information. For exampls,
usage data 140 may be utilized to store and retrieve status information for a plurality of
domaestic appliances. As these data points are received and coliected over time, the
domestic appliance communication system 100 may analyze the data {o determine
usage trends, generate predictions for when certain consumable resources are
projected o be depleted and require replacement or replenishment, and so on. These
analyzed data trends and predictions may be used o inform the alerts sent {0 the
consumaer, as well as be presented o the consumer via one or more user interfaces.

{00686] Al block 420, domestic appllance communication system 100 provides
an alert and/or update to a computing device associated with the consumer {6 whom the
domaeastic appliance belongs. Domestic appliance communication system 100 may use
domestic appliance identifying information to look up or identify, using the usage data
140, a consumer assccialed with the device to whom an alert should be sent. The
associated consumer information may also include associated delivery setlings for the
alert, such as a phone number, an email address, or other communication means (such
as via an in-application alert that is {o be presented via an application installed on the
consumer's computing device).  The alert may be provided to the consumer

immediately or at any time once it has been received and processed by the system,
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{00671  In some embodiments, domestic appliance communication system 100
provides the status information in response to a request received from the consumer.
Such a request may be received, for example, when the consumer signs in o an
account or app to view staius information associated with his/her domestic appliances.

{00681 Az mentioned elsewhere in this disclosure, domestic appliance
communication system 100 may also provide additional information and options for the
consumer, including coupons, advertisements, and/or user interfaces by which the

consumer can manage his/her domestic appliances remotely.

Example User Interfaces

{00681 FIGS. 5-24 iliustrate various sample domestic appliance management
user interfaces that may be generated by or used with the DAC system 100, providing
various user interface controls to enable functionality as described in this disclosure.
The user interfaces of FIGS. 5-24 are illustrated in the context of an application
gxecuting on a8 mobile computing device. However, in various embodiments, any of the
user interfaces shown in FIGS. 5-24 may be presented as a web page, as a mobile
application, as a stand-alone application, or by other communication means. In some
embodiments, analogous interfaces may be presented using audio or other forms of
communication.  In some embodiments, the interfaces shown in FIGS. 5-24 are
configured {o be interaclive and respond to various user interactions.  Such user
interactions may include clicks with a mouse, typing with a kevboard, touches andior
gestures on or in proximity 1o a touch screen, voice commands, and/or the like.

{00701 In some embodiments, as shown, the user information system for
domestic appliances can be a domaestic appliance management application ("app”) that
enables product shopping, product registration, conveyance of product information,
and/or ordering of product disposables or consumables. For example, FIG. 5 illustrates
a sample “domestic appliance status” user interface 500 that may be generated by or
used with the DAC svystem 100, User interface 500 presents status information and
various associated options for a user with respect (o one or more domestic appliances
associated with the user and/or the user's household. The one or more domestic
appliances may be added to or associated with an account of the user and/or the user's
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household, for example by various of the user interfaces described in further delail
below. For each domestic appliance the user interface 500 can include a corresponding
description (which may be edited or configured by the user, for example as iilustrated
and described with reference to FiG. 12); status information about ong or more
consumable resources; an optional iink to purchase a refill or replacement from a
retailer or from the manufacturer; an oplion o view coupons, special offers, or
advertisements; and in some embodimenis an oplion to manage use and octher
characteristics for the domestic appliance, such as an amount of soap to be dispensed
by a scap dispenser. User interface 500 may also optionally present usage trend dala
and/or an option to view usage data detail, which may be presented within the same
user interface or in a separate user interface.

(00711  FIGS. 6-24 illustrate an example of a graphical user interface of a user
information system for domestic products such as soap pumps, trash cans, and vanity
mirrers, and related disposables or consumables, such as soap, hand sanitizer, lotion,
and frash can liners or trash bags. FIG. 6 lllustrates a sample user interface 600 of an
example home or landing page for the app. User inferface 800 may be presented, for
gxample, when a user opens or accesses the domestic appliance management
application, for example from an operating system deskiop or home screen user
interface. User interface 600 may include one or more display elements 602, 604, 606,
and 808, each of which may be interactive and configured o accept and respond {o
user input and interaction. Display element 802, represented as a plus icon or symbol,
may be selected by the user © add or register a domestic appliance o hig or her user
account in order to manage the domestic appliance via the app. In response o user
selection of display element 602, a user interface or series of user interfaces {for
example, user interfaces 700, 800, 900, of FIGS. 7, 8, and 9 respectively) may bs
presented for the user to add a product {0 his or her account. In response o user
selection of display element 604, a user interface or series of user interfaces (for
gxample, user inlerfaces 2300, 2400 of FIGS. 23 and 24, respechively) may be
presented for the user to add account details and information to his or her account.

{00721 Display elements 606 and 608 may be presented as visual indicators
of the user's current “position” within the app. For example, display element 606,
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represented as a smalier plus icon or symbol, may be highlighted or a certain color to
indicate that the user is currently viewing the home or landing page, where the user can
add new products and/or account information to his or her account as described above.
“Product navigation” display element 808 may be presented to indicate or represent a
product or domestic appliance that has been associated with the user's account.
Display element 608 may be presented asg a dot, which may be a certain color o
represent a certain type of product or domeslic appliance {for example, a biue dot may
indicate a soap pump, a green dot may indicate a trash can, a purple dot may indicate a
vanity mirror, and so on in various color combinations). In some instances display
element 608 may be presented as an icon, symbol, or other graphic representing the
product or domestic appliance. As more products or domestic appliances are added to
or associated with the users account, additional dispiay elemenis 608 may be
presented to correspond {o each product. For example, if the user has added a soap
pump, a frash can, and a vanity mirror {6 his or her account, three representative dots
{or icons, ete.) may be presented at display element 608.

{00731  User interface 800 may enable various ways in which the user may
navigate o additional user interfaces o manage his or her account and/or products.
For example, in some embodiments, each dot (or icon, elc.) presented at display
element 608 may be interactive such that in response {0 user selection of a respective
dot, ancther user interface (such as user interfaces 1000 of FIG. 10 or user interface
1100 of FIG. 11} presenting information and/or management options for the associated
product may be displayed, Or, as ancther example, the user interface 800 may be
configurad o respond to a user swipe gesture {g.g., a right-to-left swipe touch gesiure),
a mouse click, a keyboard selection, or other similar interaction to cause the display to
switch 1o one or more additional user interfaces. For example, a right-to-left swips
gesture may cause user interface 1000 or FIG. 10 to be presented or displayed.
Another righi-to-left swipe gesture with respect to user interface 1000 may cause user
interface 1100 of FIG. 11 {o be presented or displayed. A left-lo-right swipe gesture
with respect to user interface 1000 may cause user interface 600 {0 be re-presented or

re-displayed; and so on.
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{0074] FIG. 7 Hliusirales a sample user interface 700 of an example add
product page for a domestic appliance management application. User interface 700
may be presented, for example, in response {0 user selection of display element 802 of
user interface 600, User interface 700 may include one or more display elements 702,
704, and 706, each of which may be interactive and configured to accept and respond
to user input and interaction. Display element 702, represented as an “X” icon or
button, may be selected by the user to cancel the add product reguest, which may in
turn cause the *home page” user interface 600 to be displaved again. Display element
704, represented as a trash can graphic or icon, may be selected by the user o add a
trash can {0 his or her account. In response to user selection of display element 704,
one or more additional user interfaces (such as user inferface 800 of FIG. § and user
interface 900 of FiG. 8) may be displayed {0 enable the user o complete the process of
selecting and adding a trash can to his or her account. Display element 706,
represented as a scap pump graphic oricon, may be selected by the user to add a soap
pump o his or her account. In response to user selection of display element 706, one
or more additional user interfaces (similar {o those such as user interface 800 of FIG. 8
and user interface 800 of FIG. 8 for adding a trash can) may be displayed (o enable the
user fo compiete the process of selecling and adding a soap pump to his or her
account. Although not shown in FIG. 7, additional products may be added similarly via
one or more additional graphics or icons presented in user interface 700, For example,
one or more additional display elements may be displayed (o enable the user to add
one or more additional producis {e.g., a vanity mirror or other type of domestic
appliance which may have a consumable resource which the user may wish to monitor
and/or manage actively or passively). FiG. 8 illustrates a sample user interface 800 of
an example add trash can seleclion page for a domestic appliance management
application, in this case by user selection of a code designated for a liner associated
with a particular trash can or with a plurality of trash cans. User interface 800 may be
presented, for example, in response o user selection of display element 704 of user
interface 700. User inierface 800 may include one or more display slements 802, 804,
and 806, sach of which may be interactive and configured o accept and respond to
user input and interaction. Display element 802, represented as a back arrow icon or
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button, may be selected by the user to cancel the current add product reguest, which
may in furn cause the “add product” user interface 700 {o be displayed again. Display
glement 804, represented as a question mark icon or butlon, may be selected by the
user to view additional information explaining how the user may identify and use a
product feature (for exampile, a trash can liner code, as shown in FiG. 8) to identify and
select the correct product 1o add to his or her account. Display element 806,
represented in FIG. & as a grid of alphanumeric codes, may be displayed for the user {o
select the product feature {for example, a frash can liner code). In response {o selection
of a particular product feature, the app or the DAC system 100 may filter the list of
potential products, and another user interface (such as user interface 800 of FIG.8) may
be displayed showing the filtered list of products matching the selected product feature.

[0075] FIG. 9 llustrates a sample user interface 900 of another example add
frash can selection page for a domaestic appliance management application.  User
interface 900 may be presented, for example, in response to user selection of one of the
product features (for example, liner code) at display element 806 of user interface 800.
User interface 200 may include one or more display elements 902 and 204, each of
which may be interactive and configured o accept and respond to user input and
interaction. Display element 802, represented as a back arrow icon or bution, may be
selected by the user to retum t© the previous step in the add product process, which
may in wn cause the "add product” user interface 800 (o be displayed again. Display
element 804 may present the filtered list of one or more products matching the selected
product feature (for example, trash cang which use a particular liner associated with the
selected liner code). Each matching product may be represented in display element
904 as an icon, graphic, or text in various combinations (for example, a picture and text
description as shown in FIG. 8). The user may select one of the matching products to
add the product [o his or her account. In some embodiments, an additional confirmation
user interface (not illustrated) may be displayed for the user to confirm the selection.
Once the product has been added (o his or her account, a product page user interface
(for example, user interface 1000 or user interface 1100 of FIGS. 10 and 11,
respectively) may be displayed, and an additional dot {or icon, etc.) may be added to
the product navigation display element 608.
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[0076] FIG. 10 Hiustrates a sample user interface 1000 of an example trash
can product home page for a domestic appliance management application.  User
interface 1000 may be presented, for example, in response (o a user adding a new
trash can product to his or her account, as described above, and/or in response {o the
user navigating to the itrash can product page via one of the navigation interaction
processes described with reference to FIG. 6. User interface 1000 may include one or
more display elements 1002, 1004, 1006, and 1008, each of which may be interactive
and configured to accept and respond {0 user input and interaction. Display element
1002 may include, for example, a description of the product. Display element 1004 may
present a graphic or picture of the product so that the user can guickly and easily
identify the domestic appliance. Display element 1004 may also be interactive such that
in response o user selection of the graphic or picture of the product (for example, the
user touches or clicks on that portion ¢of the display area), one or more additional user
interfaces may be presented to enable the user {¢ view and/or provide additional
information about the product. For example, as discussed further below with reference
to an exampie soap pump, user interfaces 1200, 1300, 1400, 1500, and 1800 of FIGS.
12, 13, 14, 15, and 16 respectively may be presented o the user responsive o
selection of the product image.

{80777 With continued reference to FiG. 10, display element 1006 may
present a graphic or picture (or mulliple graphics or pictures) representing a
consumable resource (or multiple consumable resources) associated with the product
or domestic appliance. For example, as shown in FIG. 10, display element 1006 is
represented by a trash can liner icon {which, as illustrated, may include further detall
such as the liner code). As shown and described, the user inlerface 100 can be
enabled or configured o receive, from the consumable resource management user
interface, a user input indicating a type of domestic appliance, and aulomatically
determine the consumable resource, based at lgast in part on the received user input
indicating the type of domestic appliance. Display element 1006 may also be interactive
such that in response to user selection of the graphic or picture of the consumable
resource (for example, the user touches or clicks on that portion of the display area),
one or more additional user interfaces may be presenied o enable the user 10 view
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additional information aboul the consumable resocurce, order refills, and/or manage
ascheduled deliveries. For example, as discussed further below with reference o an
gxample soap pump, user interfaces 1700, 1800, 1800, 2000, 2100, and 2200 of FIGS.
17, 18, 19, 20, 21 and 22 respectively may be presenied to the user responsive (o
selection of the consumable resource image.

{0078] With continued reference o FIG. 10, display element 1008 may be
presented similar to the “product navigation” display element 608 of FIG. 8, with ong or
more dotg {or icons, elc.) to indicate or represent one or more products or domestic
appliances that have been associated with the user's account and which the user may
navigate between as discussed previously.

00791 FIG. 11 Hlustrates a sample user interface 1100 of an example soap
pump product home page for a domestic appliance management application.  User
interface 1100 may be presented, for example, in response {0 a user adding a new scap
pump product 10 his or her account, as described above in the example scenario for
adding a trash can; and/or in response o the user navigating to the soap pump product
page via one of the navigation interaction processes described with reference to FIG. 6.
User interface 1100 may include one or more display elements 1102, 1104, 1106, and
1108, sach of which may be interactive and configured {o accept and respond o user
input and interaction. Each of these display elements may be configured similarly o the
display elements described in detail above with respect t© user interface 1000 of
FiG. 10. For example, display element 1102 may provide any of the features described
with reference to display element 1002; display element 1104 may provide any of the
features described with reference to display element 1004, display element 1106 may
provide any of the features described with reference to display element 1006; and
display element 1108 may provide any of the fealures described with reference to
display element 1008.

{00801 FIG. 12 Hluslrates a sample user interface 1200 of an example soap
pump product detail page for a domestic appliance management agpplication. User
interface 1200 may be presented, for example, in response to user selection of display
glement 1104 of FIG. 11. {Although not illustrated in the figures, a similar user interface
for an example trash can product detail page may be presented, for example, in
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response to user selection of display element 1004 of FiG. 10.) User interface 1200
may include ong or more display elements 1202, 1204, 1208, and 1208, each of which
may be interactive and configured (o accept and respond to user input and interaction.
Display element 1202 may include, for example, a description of the product. Display
glement 1204, represented as an "X" icon or bution, may be selected by the user to
close the product detail page, which may in turn cause the “soap pump product page”
user interface 1100 {or the trash can product user interface 1000, in another scenario)
to be displayed again. Display element 1206 may be a user input text box by which the
user may provide a nickname for the product. This may be beneficial so that the user
may quickly identify the product as used in a particular location in the user's home (for
gxample, a kitchen, a bathroom, etc.).

{00811 As shown in FIG. 12, display element 1208 may present a user-
selectable optlion for the user 1o register the product with the user information systemn,
which may enable additional benefits as described herein including automatic
notification of consumable rescurce status, special offers, and other useful information
such as recalls, updates, and other information of which the user may find useful to be
actively or passively notified. In response to user selection of display element 1208,
one or more registration user interfaces (for example, user interfaces 1300, 1400, and
1500 of FIGS. 13, 14, and 15, respectively} may be provided for the user {o provide
product registration information.

{0082] Also shown in FIG. 12, display slement 1210 may present a user-
selectable option for the user {0 view tips and support information associated with the
product.  Such tips and support information may be provided, for example, by the user
information system {o assist the user in efficient use and/or management of the product,
andfor to provide useful support information such as product updates, recall notices,
and the like.

{0083] Also shown in FIG. 12, display element 1212 may present a user-
selectable option for the user to remove the product from his or her account. In
response to user selection of display element 1212, a confirmation user interface (such
as user interface 1600 of FIG. 18) may be provided for the user to confirm his or her
intent to remove the product from his or her account. Removing the product may be
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important to the user who, for example, may have purchased a new product to replace
an older ong which the user had discontinued using and no longer wishes o manags
via the domaestic appliance management app.

{00841 FiG. 13 illustrates a sample user interface 1300 of an example product
registration page for a domestic appliance management application. User interface
1300 may be presented, for example, in response to user selection of display element
1208 of user interface 1200. User interface 1300 may include one or more display
elements 1302, 1304, 1306, and 1308, each of which may be interaclive and configured
to accept and respond o user input and interaction. Display element 1302, represented
as a back arrow icon or button, may be selected by the user to cancel the current
register product reguest, which may in turn cause the “product detall” user interface
1200 to be displayed again. Display element 1304 may be presented to enable the user
to provide information about where the product was purchased. User selection of
display element 1304 may cause display of a popover menu or dropdown list, for
gxample such the one shown in user interface 1400 of FIG. 14, Display slemeant 1306
may be presented to enable the user to provide information about when the product was
purchased. User selection of display element 1306 may cause display of a dale
selection user interface control, for example such the calendar shown in user interface
1500 of FIG. 15, Display element 1306 may be presented {o enable the user to provide
a serial number associated with the product.  In some embodiments, certain domaestic
appliances (such as the example appliances discussed herein, including the example
soap dispenser of FIG. 2) may be configured to provide serial number, model number,
and/or other product registration automatically 1o the user information system in order to
streamiine the adding and registering of products for management via the domestic
appliance management app.

[0085] FIG. 14 illustrates a sample user interface 1400 of an example product
registration page for a domestic appliance management application. User interface
1400 may be presented, for example, in response to user selection of display element
1304 of user interface 1300. User interface 1400 may include one or more display
glements 1402 which may be interactive and configured to accept and respond (o user
input and interaction. Display element 1402 may be presented {0 enable the user o
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provide information about where the product was purchased, which may be selected
from a list of retailers which carry the product, or provided by the user via an “other”
option.

{00861 FiG. 15 illustrates a sample user interface 1500 of an example product
registration page for a domestic appliance management application. User interface
1500 may be presented, for example, in response to user selection of display element
1306 of user interface 1300. User interface 1500 may include one or more display
elements 1502 which may be interactive and configured to accept and respond o user
input and interaction. Display element 1502 may be presented {0 enable the user {o
provide information about when the product was purchased. A calendar user interface
control element as illustrated may be provided, although any other date picker or
selection control may alsc be presented in various embaodiments.

{00871 FIG. 16 ilustrates a sample user interface 1600 of an example product
removal page for a domestic appliance management application. User interface 1600
may be presented, for example, in response to user selection of display element 1212
of user interface 1200. User interface 1800 may include one or more display elemenis
1602, 1604, and 1606, each of which may be interactive and configured o accept and
respond to user input and interaction. Display element 1602, represented as a back
arrow icon or button, may be selected by the user 10 cancel the current remove product
request, which may in turn cause the “product detall” user interface 1200 to be
displayed again. Display slement 1604 may present a confirmation message o confirm
the user's intent to remove the product {for example, the socap pump). Display element
1806 may present a “delete” button for the user to complete the removal process and
remove the product from his or her account.

{0088] FiG. 17 illustrates a sample user interface 1700 of an example
consumable resource refill and ordering page for a domestic appliance management
application. User interface 1700 may be presentead, for example, in response o user
selection of display element 1106 of user interface 1100 (for example, to order andfor
manage delivery of a soap refill). In ancther embodiment, a variation of user interface
1700 may be presented in response [0 user selection of display element 1006 of user

interface 1000 (Tor example, 1o order and/or manage delivery of a trash can liner refill).
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User interface 1700 may include one or more display elements 1702, 1704, 1706, 1708,
1710, 1712, and 1714, each of which may be inleractive and configured (o accept and
respond 1o user input and interaction. Display element 1702 may present information
describing the type of consumabile resource (for example, a soap) that is to be refilled.
Display element 1704, represented as a question mark icon or button, may be selected
by the user to view additional information aboutl the consumable resource that is 1o be
refilled. Display element 1706, represented as an “X” icon or button, may be selected
by the user o close the refill detail page, which may in tumn cause the “product page’
user interface 1100 (or user interface 1000} to be displayed again.

[0088] As shown in FIG. 17, display element 1708 provides a user-selectable
option for the user o choose a particular soap {(or other consumable resource, in other
scenarios). In response (o user selection of display element 1708, a dropdown list or
cther menu selection interactive control listing types of available soap {or cther
consumable rescurce) may be displayved, such as the one shown in example user
interface 1800 of FiG. 18. Display element 1710 provides a user-selectable option for
the user to indicale a selection of how many units of the refill item (for example, a
number of soap pouches) to order. In response {0 user selection of display element
1710, a dropdown list or other menu selection interactive control of refill options and
associated prices may be displayed, such as the one shown in example user interface
1900 of FIG. 18, Display element 1712 provides a user-selectable option for the user {o
indicate a delivery schedule for the refill order (for example, every 2 months as
flustrated or on some other periodic basis such as every "N number of days, weeks,
months, and so on). In response to user selection of display element 1712, a dropdown
list or other menu selection interactive control of delivery schedule options and cther
information may be displayed, such as the one shown in example user interface 2000 of
FiG. 20. Display element 1714 provides additional information about the refill order
request, including shipping cost information and a reminder that the refili order may be
adjusted, paused, or canceled at any time. For example, if the user finds that he or she
is using a consumabile resource faster (or slower) than anticipated, the user may updals
the delivery schedule (discussed further below) o reguest a refill sooner (or later),
and/or increase {(or decrease) the number of units of the refill item o be delivered. Or, if
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the user has discontinued use of a particular product, he or she may wish o cancel the
refill order altogether.

00981 FIG. 18 illustrates a sample user interface 1800 presenting an example
consumable resource item selection Ul control for a domestic appliance management
application. User interface 1800 may be presented, for example, in response {0 user
selection of display element 1708 of user interface 1700. User interface 1800 may
inciude one or more display elemenis including display element 1802 which may be
interactive and configured to accept and respond {o user input and interaction. Display
glement 1802 may present a dropdown list or other menu selection interactive control
fisting one or more user-selectable types of available soap {or other consumable
resource).  In some embodimenis if the list of types of available soap or cther
consumable resource is (oo long to fit on a single display screen the list may be scrolled
through by the user, for example by a bottom-to-lop swipe gesture interaction with a
touch-enabled display. The list of types of available soap {(or other consumable
resource) may include varicus types of descriptive information including, for example, a
product photograph or image and/or a description of the item as shown in FIG. 18.

{00891] FiG. 19 Hliustrates a sample user interface 1900 presenting ancther
example consumable rescurce item selection Ul control for a domestic appliance
management application.  User interface 1800 may be presented, for example, in
response to user selection of display element 1710 of user interface 1700. User
interface 1900 may include one or more display elements including display element
1902 which may be interactive and configured to accept and respond o user input and
interaction. Display element 1902 may present a dropdown list or other menu selection
interactive control listing one or more refill options and associated prices for the
currently selected consumable resource type (for example, for the selecied type of
soap). In some embodiments if the list of types of available refills is oo long to fiton a
single display screen, the list may be scrolled through by the user, for example by a
bottom-to-top swipe gesture interaction with a touch-enabled display. The list of types
of available refills may include various types of descriptive information including, for
gxample, an amount included in each unit of the refill (for example, 34 fluid cunces per

pouch) and an associated price.
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{00921 FIG. 20 illustrates a sample user inlerface 2000 presenting ancther
example consumable resource item selection U control for a domestic appliance
management application. User interface 2000 may be presented, for example, in
response to user selection of display element 1712 of user interface 1700. User
interface 2000 may include one or more display elements including display element
2002 which may be interactive and configured 10 accept and respond o user input and
interaction. Display element 1902 may present a dropdown list or other menu selection
interactive control listing one or more delivery schedule options and other information
for the currently selected consumable resource type (for example, for the selecled type
of soap). In some embodiments, if the list of delivery schedule options is too long to fit
on a single display screen, the list may be scrolled through by the user, for example by
a bottom-to-top swipe gesture interaction with a touch-enabled display. The list of
delivery schedule options and other information may include various types of descriptive
information including, for example, a frequency of delivery (for example, every 2
months, every 4 months, and s¢ on) and a recommendation of how many people each
delivery option is generally good for (for example, a refill every 2 months might be beller
suited for 5 people since the likely use more soap than 1 person, who might only need a
refili every 6 months). In some embodiments, the list of delivery schedule options may
display, in addition to or instead of the foregoing information, any other appropriate
information o help inform the user's decision about when or how often to purchase the
consumables, such as one or more indicators of how commaon a choice is for other
users {e.g., ‘Most Common” or “Less Common” or "More Commaon”) or one or maore
indicators providing further explanation about the effect of a particular option, such as
pointing cut that a selection of a longer duration provides less frequent deliveries of
consumables {(e.g., by displaying “more frequent” or a similar indicator next to a shorter
delivery period, such as 2 months or 4 months, and/or by displaying “less frequent” or a
similar indicator next to a longer delivery period, such as 5§ months or § months).

{00931 Once a user has finished making selections of the type of consumable
resource, refill option, and/or delivery scheduie, the user may select the "Buy® option
shown at display element 2004 shown in FIG. 20 to place the refill order. Depending on

the embodiment, the user may be presented with an additional user interface to provide
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billing, shipping, and payment related information. In some embodiments the user may
have previously provided this information in which case the order may be placed
directly. The order may be sent (o the user information system for further processing.

[0084] FiG. 21 illustrates a sample user interface 2100 of ancther example
consumable resource refill and ordering page for a domestic appliance management
application. User interface 2100 may be presented, for example, in response {0 user
selection of digplay element 1106 of user interface 1100 (for example, to order and/or
manage delivery of a soap refill). In another embodiment, a variation of user interface
2100 may be presented in response {0 user selection of display element 10086 of user
interface 1000 (Tor example, 1o order and/or manage delivery of a trash can liner refill).
in particular, user interface 2100 may be presented in response {0 a user selection or
request to maodify an existing refill order. User interface 2100 may include one or more
display elements 2102, and 2104, each of which may be interactive and configured to
accept and respond to user input and inferaction. Display element 2102 provides an
indication of when the next delivery of the refill is scheduled {o occur. Display element
2104 provides one or more user selectable oplions for the user to modify this delivery,
including for example an option to move the delivery date up to a closer date, push the
delivery date out t¢ a dale farther away, or {¢ pause delivery. Display element 2108
represented as an "X icon or bulion, may be selected by the user to cancel the modify
order request to keep the existing refill order unchanged. Display element 2108,
represented as a “confirm’” bution, may be selected by the user to submit the modify
order request and cause the delivery of the refill to be updated according to the newly
selected delivery oplions.

[0095] FIG. 22 iiusirales a sample user interface 2200, a variation of user
interface 2100, as a consumable resource refill and ordering page for a domestic
appliance management application. In user inlerface 2100, an optional calendar display
element 2102 may alzso be presented showing the current date and the date of the next
scheduled delivery. This way the user can guickly view the delivery information and if
desired choose a new delivery date by touching, dlicking, or otherwise selecting a date

on the calendar.
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[0086] FIG. 23 illusirales a sample user interface 2300 of an example account
seftings page for a domestic appliance management application. User interface 2300
may be presented, for example, in response {0 user selection of display element 804 of
user interface 600. User interface 2300 may include one or more display elements
2302, 2304, and 2306, each of which may be interactive and configured to accept and
respond {0 user input and interaction. Display element 2302, represented as an "X’
icon or button, may be selected by the user to return to the "home page” user interface
800. Display element 2304, may enable the user to view and/or modify account details
and information in another user interface (not shown), such a3 name, email address,
shipping and billing information, account name, account password, and the like. Display
glement 2300 may enable the user to view account history details and information such
as past orders, consumable resource usage patierns and related data for one or more
products associated with the user's account, and other types of account history data.
Display slement 2308 may enable the user to view and/or modify notification
preferences for when notifications are {0 be sent o the user. An example notification
preferences user interface is shown in FIG. 24, Display element 2310 may enable the
user to share information, such as on a social media network or biog.

{00871 FIG. 24 illustrates a sample user interface 2400 of an example account
notification preferences page for a domestic appliance management application. User
interface 2400 may be presented, for example, in response {0 user selection of display
element 2308 of user interface 2300, User interface 2400 may include one or more
display elements 2402, 2404, and 2406, each of which may be interactive and
configured to accept and respond to user inpul and interaction.  Each of display
glements 2402, 2404, and 24086 represent respective notifications which the user may
wish to receive regarding his or her account or products, including whether to be notified
when new products are available, whether {0 be notified when a subscription shipment
is on the way, and whether the user may need {o re-enter credit card or other payment
information in order o ensure continued timely delivery of subscription shipments.
Additional notification preferences may be enabled, such as whether the user would like
o be nolified if a consumable resource on one or more producis or domestic appliances

associated with the user's account i running low and may need to be refilled sooner
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than anticipated; whether the user would like to be notified if a coupon or special offer is
available for one or more products or domestic appliances associated with the user's
account; whether the user would like to be notified when he or she is in a location
nearby to where a refill may be purchased; and so on for any other type of nolification or
alert described in this disclosure.

{0088] Although the refill ordering process and optlions described with
reference to the figures above may involve several manual steps, some of all of the refill
ordering may be configured for automatic renewal or updating based, for example, on
detected and/or reported resource consumption levels for various domaestic appliances
corfigured to automatically and pericdically detect consumption levels and report
consumption data to the user information system. In some embodiments the user may
manually override any such automatic refill fulfiiment based on detected consumption,
such as by the user interfaces described above, while in other embodiments the user
may enable or allow such automatic refill fulfiliment once any required information has
been provided and processed by the user information system (for example, any
necessary product registration and billing and shipping information as may be needed {o
setup automatic detection of a needed refill, shipment of the refill, and processing of

payment on behalf of the user).

Additional Features

{00991 In general, any of the struciures, matenals, fealures, routines,
algorithms, processes, methods and/or criteria disclosed and/or illustrated herein for
domestic appliance communications, monitoring, and/or processing of information, can
be used individually or in combination with any of the other struclures, malerials,
routines, algorithms, processes, methods or criteria disclosed and/or illustrated herein.

{01081 The domestic appliance communication sysiem 100, domestic
appliances 108 andfor user compuling devices 105 may communicaie directly or
indirectly via a network 160. The computing device 105 may be connected (o the
network 160 may include any combination of networks, such as local area, wide area,
Internet, etc., by way of a wired network, such as an Ethemet LAN or cable modem, or
via a wirgless method, such as through an 802.11 access point or via a cell phone
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network. The network 160 allows computing devices to send (i.e. transmit) and receive
electronic transmissions.

{0101] In some embodiments, the domestic appliance communication system
100 may be configured differently, include different components or modules, and/or omit
some components or modules shown in FIG. 1. For example, In some embodiments,
domestic appliance communication system 100 includes one or more hardware
processors in communication with a computer readable medium storing soffware
modules including instructions that are executable by the one or more hardware
processors, and one or more sofiware modules. The one or more hardware processors
may include, for example, digital logic circuitry. The one or more software modules may
instruct a computing system o execute the various methods, approaches, andfor
technigues as described herain,

{01021 As described above, the domestic appliance communication system
100 can be implemented by a computing system that includes one or more physical
servers or other computing machines, such as several computing machines
interconnected via a network., Thus, each of the components depicted in the domestic
appliance communication system 100 can include hardware and/or software for
performing various features. In some embodiments, the domestic appliance
communication system 100 is implementad in association with a web site or collection
of web sites. Various disclosed fealures can be incorporated intc a mobile device
operating system, a mobile application, a domestic appliance communication site or
service, a social networking service, or any combination of these.

{01031 The domestic appliance communication system 100 can include one or
more servers for receiving and responding to network requests from the user computing
device(s) 105. The one or more servers can include web servers, application servers,
database servers, combinations of the same, or the like. In some embodiments, the
network 160 is a publicly accessible network of linked networks, possibly operaled by
various distinct parties, such as the internel. In some embodiments, the network 160
may be a private network, such as, for example, a home or corporate network that is
wholly or partially inaccessible (o non-privileged users. In shill other embodiments, the
network 160 may include one or more privale networks with access to and/or from the
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internet. User computing devices 105 may be any type of personal computer or mobile
computing device (such as a smart phone, tablel, eleclronic book reader, or any other
type of portable computing device).

{0104] The processing of the various components of the domestic appliance
communication system 100 can be distributed across muliiple machines, networks, and
other computing resources.  The various components of the domestic appliance
communication system 100 can algo be implemented in one or more virtual machines,
rather than in dedicated servers. Likewise, the data repositories shown can represent
physical and/or logical data storage, including, for example, storage area networks or
other distributed storage systems. Moreover, in some embodiments the connections
between the componenis shown represent possible paths of data flow, rather than
actual connections between hardware. While some examples of possible connections
are shown, any of the subset of the components shown can communicate with any
other subset of components in various implementations.

{01051  In some embodiments, the domestic appliance communication system
100 may be configured differently than illustrated in the figures above. For example,
various functionalities provided by the illustrated modules can be combined, rearranged,
added, or deleted. In some embodimenis, additional or different processors or modules
may perform some or all of the functionalities described with reference to the example
gmbodiment Hllustrated in the figures above. Many implementation variations are
possible.

[0106]  In some embodiments, the domestic appliance communication system
100 may be implemented on, or in communication with, one or more hosted computing
gnvironments. The hosted computing environments may include a collection of rapidly
provisioned and released computing resources hosted in connection with the domestic
appliance communication system 100, Such compuling resources may be referred o,
individually, as host computing devices. The computing resources may further include a
number of computing, networking and slorage devices in communication with one
ancther. In some embodiments, the computing devices may correspond to physical
computing devices. In some embodiments, the computing devices may correspond to

virfual machine instances implementead by one or more physical computing devices. In
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some embodiments, computing devices may correspond o both virtual computing
devices and physical computing devices. A hosted computing environment may also be
referred o as a cloud computing environment.

{01071 Each of the processes, methods, and algorithms described in the
preceding sections may be embodied in, and fully or partially automated by, code
modules executed by one or more computers, computer processors, or machines
configured to execute computer instructions. The code modules may be stored on any
type of non-transitory computer-readable medium or tangible computer storage device,
such as hard drives, solid state memory, optical disc, and/or the like. The processes
and algorithms may be implemented partially or wholly in application-specific circuitry.
The results of the disclosed processes and process steps may be stored, persistently or
otherwise, in any type of non-transifory computer storage such as, e.g., volatile or non-

volatile storage.

Conclusion

{0108] Depending on the embodiment, certain acts, events, or functions of
any of the processes or aigorithms described herein can be performed in a different
sequence, can be added, merged, or left out aliogsther {e.g., not all described
operations or svenis are necessary for the practice of the algerithm). Moreover, in
certain embodiments, operations or events can be performed concurrently, e.g., through
multi-threaded processing, interrupt processing, or mulliple processors of processor

cores or on other parallel architeciures, rather than sequentially.

5 "

{01091 Conditional language used herein, such as, among others, "can,

W s

“could,” "mighi” "may,” “e.q.,” and the like, unless specifically stated otherwise, or
otherwise understood within the context as used, is generally intended io convey that
certain embodiments include, while other embodiments do not include, certain features,
elements and/or steps. Thus, such conditional language is not generally intended to
imply that features, elements and/or steps are in any way required for one or more
embaodiments or that one or more embodiments necessarily include logic for deciding,
with or without author input or prompling, whether thaese features, elemenis andfor steps

are included or are to be perormed in any particular embodiment.  The terms
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‘comprising,” “including,” “having,” and the like are synonymous and are used
inclusively, in an open-ended fashion, and do not exclude additional elements, fealures,
acts, operations and so forth. Also, the term “or” is used in ils inclusive sense (and not
in its exclusive sense) so that when used, for example, to connect a list of elements, the
term “or” means one, some, or all of the elements in the list.

{01101 Disiunclive language such as the phrase “atleastone of X, Y, and 47
unless specifically stated otherwise, is otherwise understood with the context as used in
general t0 present that an item, term, efc., may be either X, Y, or £, or any combination
thereof {e.q., X, Y, andfor £). Thus, such disjunctive language is not generally inlended
to, and should not, imply that certain embodiments require at least one of X, at least one
of ¥, and atleast one of £

01111  The terms “"sbout,” “substantially,” and “generally” as used herein
represent an amount close to the stated amount that still performs a desired function or
achieves a desired result. For example, in some situations, as the context may dictate
in accordance with the understanding of those of skill in the field, the term "generally”
may refer to an amount or configuration that is within approximately 10% of the stated
amount or feature, and the term “substantially” or “virtually” may refer o an amount or
configuration that is within approximately 5% of the stated amount or feature.

{0112] For expository purposes, the term “horizonial” as used herein is
defined as a plane generally paraliel to the plane or surface of the floor of the area in
which the device being described is used or the method being described is performed,
regardless of its orientation. The term “floor” floor can be interchanged with the term
“‘ground.” The term “vertical’ refers o a direction generally perpendicular o the

b

horizontal as just defined. Terms such as “above,” "below,” “boltom,” "op,” “side”

55 &8

“higher,” “lower,” “upper,” “over,” and “under,” are defined with respect to the horizontal
plane.

{0113] While the above delalled description has shown, described and
pointed out novel features as applied to various embodiments, it can be understood that
various omissions, substitutions and changes in the form and delails of the devices or
algorithms illustrated can be made without departing from the spirit of the disclosure.

Az can be recognized, cerfain embodiments described herein can be embodied within a
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form that does not provide all of the fealures and benefits set forth herein, as some
fealures can be used or pracliced separalely from others. The scope of certain
gmbodiments disclosed herein is indicated by the appended claims rather than by the
foregoing description. Al changes thal come within the meaning and range of

eguivalency of the claims are {0 be embraced within their scope.
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THE FOLLOWING 1S5 CLAIMED:

1. An electric soap dispenser comprising:

a housing;
a power supply supporied by the housing;
a reservoir configured to store liquid soap, the reservoir being supported
by the housing;
at least one trigger sensor configured to detect the presence of liguid soap
contained in the reservoir;
an electronic control unit connected o the trigger sensor and powered by
the power supply, the electronic control unit configured to:
activate the trigger sensor to detect the presence of liguid soap
confained in the reservoir; and
determine, upon receiving a signal from the trigger sensor
indicating whether liquid soap has been detecied, an estimated amount of
liquid soap remaining in the reservoir based at least in part on the
predetermined level; and
a network communication device connected o the electronic control unit,
the network communication device configured {o transmit, {¢ a2 computing system
separale from the electric soap dispenser, the estimated amount of liquid soap
remaining in the reservoir,

2. The electric soap dispenser of claim 1, wherein the electronic control unit
is further configured to aclivate the trigger sensor (o detect the presence of liguid soap
contained in the reservoir automatically on a periodic basis.

3. The elecltric soap dispenser of claim 1, wherein the nstwork
communication device is configured o transmit the estimated amount of liquid soap
remaining in the reservoir over a wired or wirgless network connection.

4. A domestic appliance comprising:

a housing;

a power supply;
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a containing body portion configured o store one or more objecls, the
containing body portion supported by the housing and having a predetermined
available capacity;

at least one trigger sensor configured to detect the presence of or a
characteristic of one or more objects in the containing body portion;

an electronic control unit connected o the trigger sensor and powered by
the power supply, the electronic conirol unit configured to:

activate the trigger sensor to detect the presence of or the
characteristic of one or more objects in the containing body portion; and

determine, upon receiving a signal from the trigger sensor
indicating whether one or more objects have been detected or indicating
the characteristic of the one or more objects, an estimated amount of the
one or more objects in the containing body portion; and

a nebwork communication device connected o the electronic control unit,
the network communication device configured o transmit, {0 a computing system
separate from the domestic appliance, status information for the domestic
appliance, the status information including at least the estimated remaining
capacity of the containing body portion.

5. The domestic appliance of claim 4, wherein the domestic appliance is an
gleciric soap dispenser, the containing body portion is a reservolr configured o store
hiquid soap, and the one or more objects comprise liquid soap.

6. The domaeastic appliance of ciaim 4, wherein the domaestic appliance is a
receptacie assembly, and wherein the confaining body portion is a container configured
{0 store waste.

7. The domestic appliance of ciaim 4, wheregin the electronic control unit is
further configured to determine an estimated amount of used capacity of the confaining
body portion based at least in part on a predetermined level, or based at least in part on
(1) the estimated amount of remaining capacity and (2) the predetermined available
capacity.

8. The domestic appliance of claim 7, wherein the status information further

comprises the estimated amount of used capacity.
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9. The domestic appliance of claim 4, wherein the elecironic control unit is
further configured to aclivate the trigger sensor (o detect the presence of presence of
one or more objects in the containing body portion automatically on a periodic basis.

10. The domestic appliance of claim 4, wherein the network communication
device is configured to transmit the status information over a wired or wireless network
connection.

11, The domestic appliance of claim 4, wherein the power supply is a battery
corfigured 1o store an amount of energy, and wherein the domestic appliance further
comprises a power detection sensor configured to measure, on a periodic basis, a
remaining amount of energy in the batlery, and wherein the status information further
comprises the measured remaining amount of energy in the battery.

12. Non-transitory computer siorage which stores execuiable program
instructions that direct a computing system comprising one or more computing devices
to perform a process that comprises:

generating, for display on a mobile computing device, a consumable
raesource management user interface including at least a user-selectable display

glement for ordering a refill for a consumable resource associated with a

domestic appliance;

when a user of the mobile computing device selects the user-selectable
display element for ordering the refill, generating and displaying on the mobile
computing device an order refiil user interface including at least a first input
glement for receiving a first user selection of a type of the consumable resource
to order, a second inpul element for receiving a second user selection of an
amount of the consumable resource to order, and a third input element for
receiving a third user selection of a frequency of which the consumabile resource
iz to be delivered to the user;
when the user of the mobile computing device selects, from the order refill
user interface, a user-selectable display element to confirm the refill:
receiving, from the order refill user interface, the first user selection
of the type of the consumable resource to order, the second user selection
of the amount of the consumable resource o order, and the third user
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selection of the frequency of which the consumable resource is o be
delivered to the user;

generating an electronic message comprising a refill order for the
consumable resource, wherein the refill order includes an indication of the
type of the consumable resource o order, an indication of the amount of
the consumable resource o order, and an indication of the frequency of
which the consumable resource is to be delivered to the user; and

fransmitting the electronic message comprising the refill order to a
remote system separate from the mobile computing device and separate
from the domaestic appliance.

13. The non-fransifory computer-readable siorage of claim 12, wherein the
process further comprises receiving, from the remote system, sialus information for the
domaestic appliance, the status information including at least an indication of a
consumption level for the consumable resource utilized by the domestic appliance.

14. The non-transitory computer-readable storage of claim 12, wherein the
process further comprises:

transmitting, o the remole sysiem, geo-location data indicating an
approximate location of the mobile computing device; and
receiving, from the remole system, an alert notification indicating at least

{1} that the consumable resource requires a refill or a replacement and (Z) that a

refall location where the refill or the replacement for the consumable resource

may be purchased is nearby based on the geo-iccation data.

15, The non-transitory computer-readable storage of claim 12, wherein the
second inpul element for receiving the second user selection of the amount of the
consumable rescurce to order comprises a user-selectable list of one or mors
predetermined amounts and associated prices for the one or more predetermined
amounis.

16.  The non-transifory computer-readable slorage of claim 12, wherein the
third input element for receiving the third user selection of the frequency of which the
consumable resource is o be delivered to the user comprises a user-selectable list of
one or more predetermined frequencies and associated descriptions indicating an
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approximate number of people for which each predetermined frequency may be
appropriaie.

17. The non-fransifory computer-readable storage of claim 12, wherein the
domestic appliance is a receplacle assembly comprising at least a containing body
portion configured to store waste, and wherein the consumable resource is a trash bag
of a predetermined capacity.

18. The non-fransifory computer-readable siorage of claim 12, wherein the
consumable resource is a ballery powering the domaestic appliance.

19.  The non-fransifory computer-readable siorage of claim 12, wherein the
process further comprises:

receiving, from the consumable resource management user interface, a
user input indicating a type of the domestic appliance; and

automatically determining the consumable resource, based at least in part
on the received user input indicating the type of the domaestic appliance.

20.  The non-transitory computer-readable storage of claim 12, wherein the
domestic appliance is an electric soap dispenser comprising at least a reservoir
configurad to store liquid soap.

21, The non-transitory computer-readable storage of claim 19, wherein the

user input can indicate at least one of a type of trash can or a type of soap pump.
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