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Beverage Dispensing Apparatus Method and Apparatus

Technical Field
The present disclosure relates to the field of food and beverage apparatuses. In

particular, the present disclosure 1s related to a beverage dispensing apparatus and method.

Background

The background description provided herein is for the purpose of generally presenting
the context of the disclosure. Unless otherwise indicated herein, the matenals described in
this section are not prior art to the claims in this application and are not admitted to be prior
art by inclusion in this section.

Beverage dispensing apparatus are used worldwide. Common examples include
coffee machines, soft drink machines, cocktail mixing machines. and so forth. Even the
most high end versions of these machines have various disadvantages. For example, for
coffee machines, when use in an office where users tend to have their own coffee cups
that come in different sizes, there is no convenient way of filling the varnous cups
accordingly. Some machines offer basic size selections like small, medium and large,
which usually never fully fit the cup being filled. Additionally, for some beverages
with multiple ingredients, such as flavored espresso latte, the mixture of espresso, milk
and flavored syrup should be properly matched. Further, the proper amounts may need
to be filled in a proper order. and not allowing topping off in the event of an imitial
under fill,

In practice, user cups are either not filled enough and the users press the
selection bufton again, or incorrectly over selecting the beverage size, which may
produce too much beverage, resulting in overflow. Overflowing of hot higud
potentially can cause injuries 1o the users, specifically if the users do not notice the
overflow soon enough.

In the case of soft drink dispensers, users tvpically fill up their cups with ice
cubes, and then have to keep a button pressed to ensure the right amount of soft

drink 1s dispensed, without overflowing.
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Brief Description of the Drawings
Embodiments will be readily undersicod by the following detailed description in
conjunciion with the accompanying drawings. To facilitate this description, like reference

numerals designate like structural elements. Embodiments are illustrated by way of example,

W

and not by way of limitation, in the figures of the accompanying drawings.
Figure 1 illustraies a block diagram view of a beverage dispensing apparatus of the
present disclosure, in accordance with various embodiments.
Figure 2 illustrates geometry data sensing of various beverage containers, according
to some embodiments.
10 Figure 3 illustrates sensor arrangements, according to various embodiments.
Figure 4 illustrates a controller, according to some ernbodirents.
Figure 5 llustrates a process for dispensing beverages, according 1o some
embodiments.
Figure 6 illustrates a network of beverage dispensing apparatus, in accordance with
15 various embodiments.
Figure 7 illustrates an example computer-readable storage medium with instructions
configured to enable a beverage dispensing apparatus to practice aspects of the present

disclosure, in accordance with vartous embodiments.

Detailed Description
Apparatus, method and storage medium associated with a beverage dispensing
apparatus are disclosed herein. In embodiments, a beverage dispensing apparatus may
include a dispenser to dispense a beverage into a beverage container placed underneath the
25 dispenser; one or more sensors {0 sense and collect geometry data associated with the
beverage container; and a controller coupled to the dispenser and the one or more sensors to
control the dispenser’s dispensation of the beverage, in accordance with a capacity of the
beverage container determined based at least in part on the collected geometry data
associated with the beverage container. The apparatus and related aspects will be further
30 described below with references fo the accompanying Figures.
In the description to follow, reference 13 made to the accompanying drawings which
form a part hereof wherein like numerals designate like parts throughout, and in which is

shown by way of illustration embodiments thal may be practiced. 1t1s (o be understood that
Z
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other embodiments may be utilized and stractural or logical changes may be made without
departing from the scope of the present disclosure. Therefore, the following detailed
description 15 not to be taken in a linuting sense, and the scope of embodiments 1s defined by
the appended claims and their equivalents.

Operations of various methods may be described as multiple discrete actions or
operations in turn, in a manner that is most helpful in understanding the claimed subject
matier. However, the order of description should not be construed as to imply that these
operations are necessarily order dependent. In particular, these operations may not be
performed in the order of presentation. Operations described may be performed in a different
order than the described embodiments. Various additional operations may be performed
and/or described operations may be omiited, split or combined in additional embodiments.

For the purposes of the present disclosure, the phrase “A and/or B” means (A}, (B), or
(A and B). For the purposes of the present disclosure, the phrase “A, B, and/or C7 means
(A, (B), (0), (Aand B}, (A and C), (B and C), or (A, B and ().

The description may use the phrases “in an embodiment,” or “in embodiments,”
which may each refer to one or more of the same or different embodiments. Furthermore, the
terros “comprising,” “including,” “having,” and the like, as used with respect to emabodiments
of the present disclosure, are synonymous. The terms “motor” and “engine” are synonymous
unless the context clearly indicates otherwise.

As used herveinafter, including the claims, the term “module” may refer to, be part of,
or include an Application Specific Integrated Circutt {ASIC), an electronic circuit, a
processor {shared, dedicated, or group) and/or memory {shared, dedicated, or group) that
gxecute one or more software or firmware programs having one or more machine instructions
{generated from an assembler or from a high level language compiler), a combinational logic
circuit, and/or other suitable components that provide the described functionality.

Referring now to Figure 1, wherein a block diagram view of a beverage dispensing
apparatus of the present disclosure, in accordance with various embodiments, 1s shown. As
illustrated, beverage dispensing apparatus 100 may include beverage dispenser 102, sensors

104, and controdler 106

~'s

coupled with each other. Beverage dispenser 102 may be configured

to dispense a beverage into a beverage container (not shown) placed e.g., undermeath.
Sensors 104 may be configured to sense and collect geometry data associated with the
beverage container. Controller 106 may be coupled to beverage dispenser 102 and sensors

104 to control the dispenser’s dispensaiion of the beverage, in accordance with a capacity of

(23
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the beverage container determined based at least in part on the collected depth data associated
with the beverage coniainer.

In embodiments, the beverage being dispensed by beverage dispenser 102 may be any
one of a number of beverages known in the art. Examples of the beverage being dispensed
may include, but are not limited to, water, coffee drinks, soft drinks, mix alcoholic drinks,
wine, and so forth. Beverage dispenser 102, except for having interface circuitry to allow
controller 106 to conirol an amount of beverage being dispensed, may be any one of a
number of corresponding dispensers known in the art.

In some embodiments, sensors 104 may include one or more depth sensors configured
to sense and collect geometry data. such as depth data, associated with the beverage container
placed underneath beverage dispenser 102. The geomeiry data sensed and collected may in
furn be made available to controller 106 for use to determine a capacity of the beverage
container, and in turn, control an amount of the beverage dispensed by beverage dispenser
102, based on the determined capacity. The one or more depth sensors, except for their use,
may be any one of a number of depth sensors or equivalents known in the art. For examples,
a depth sensor may be effectively implemenied using two stereo cameras, a camera movable
to take 1mages in two or more vertical positions, or other like functional equivalent
arrangements.

in some embodiments, sensors 104 mayv further include additional sensors 1o sense
and collect user information, contextual information or environrment information. In
particular, in some embodiments, sensors 104 may further include a camera to capture one or
more pictures of a user of beverage dispensing apparatus 100, The captured picture may in
turn be made available to controller 106 to perform facial recognition to identify the user.
The controlier 106 roay then further obtain preferences, consumption history or habits of the
user, and in turh, use the obtained preferences, consumption history or habits to control
beverage dispenser 102, For example, controller 106 may use the obtained information to
control the beverage selection, e.g., espresso, latte, or cappuccino, or e.g., selecting mulk or
half and half or the amount/type of sweetener for a coffee drink. The camera, except for its
use, may be any one of a number of depth cameras known in the art, e g, a RGB (red, green,
blue} camera.

In other embodiments, sensors 104 may altematively or additionally include date/time
sensors sense and collect date/time data. The sensed/collected date/time data may 10 furn be

made available to controller 106 to determune e g, season of the vear, spring summer, fall or

4
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winter, and/or time of day, morning, noon, afternoon or evening, and so forth. The controller
106 may then further conirol beverage dispenser 102 based on the determined season or time
of day, e.g., ncrease the temperature of the beverage on a winter day, lower the temperature

of the beverage on a summer day, increase the amount of coffee in a cotfee drink in the

W

morning, decrease the amount of coffee in a coffee drink in the evening, and so forth. The
date/tirne sensors, except for their use, may be any one of a nurber of date/time sensors
known in the art.
In still other embodiments, sensors 104 may alternatively or additionally include
environment sensors, such as thermostat, humdifier, and so forth, to sense and colleci
10 environmental data, such as temperature, hunuduty and so forth. The sensed/collected
environmental data may in turm be made available 1o controller 106 to deternine
environmental conditions, e.g., wheather it is a cold day, a hot and muggy day, and so forth.
The controller 106 may then further control beverage dispenser 102 based on the determined
environmental conditions, e.g., increase the temperature of the beverage for a cold day, lower
15 the temperature of the beverage on a hot and mugey day, and so forth. The environment
sensors, except for their use, may be any one of a number of environment sensors known in
the art.
In still other embodiments, sensors 104 may alternatively or additionally include one
or more bio-sensors, e.g., a camera. The one or more big-sensors may be configured to sense
20 and collect bio data of a user. The sensed/collected bio data may in turn be made available to
controller 106 to determine the presence or absence of a human limb at the dispensation path
of dispenser 102, On determination of the presence of a human himb, e g., the user’s hand, at
the dispensation path of dispenser 102, controller 106 may control dispenser 102 to terminate

dispensing of a hot liquid to avoid causing injury to the user.

N2
W

Still referring to Figure 1, in some embodiments, beverage dispensing apparatus 100
may further include an optional communication interface 108 to receive and send data. In
some embodiments, communication interface 108 may be configured to receive the earlier
described user identification data, context data, or environment data (in heu of having the
corresponding camera, date/time or environment sensors locally collect the user identification
30 data, context data, or environment data). For examples, in some embodiments,
commnunication interface 108 may be configured to receive user identification data, context
data, or environment data from a proximally located mobile device, such as a mobile phone

or a tablet, or from a remotely disposed server {Fig. 6, to be described more fully below).

(93}



1

2

2

W

0

0

W

WO 2018/176249 PCT/CN2017/078522

Thus, in embodiments, communication interface 108 may be configured to support
Bluetooth® communication, Near Field Commumication (NFC), WiFi or Cellular
conwnunications.

In some embodiments, communication interface 108 may be configured to send usage
data to a remote disposed cloud server (See Figure 6 below, to be described more fully iater),
e.g., for aggregation or otherwise used to control or improve operation of beverage
dispensing apparatus 100. The usage data may include, but are not limited to, data on
beverages dispensed and user, contexiual and/or environment information associated with the
beverages dispensed and so forth.

Referring now to Figure 2, wherein geometry data sensing of various beverage
containers, according to some embodiments, is Hlustrated. Shown are two respective side
views 200a and 200b and two respective top views 200¢ and 200d of two beverage containers
202a and 202b, along with sensors 106, Beverage container 202a may be representative of
beverage containers with uniform depth, whereas beverage container 202b may be
representative of beverage containers with variable depth.  As iliustrated, sensors 106 may
sense the depth (D) of the portion of beverage container 202a/202b undermneath the sensor, as
well as the relevant metrics of a cross section plane of beverage container 202a/202b (e.g., L
& W of the example elliptical shaped cross section plane or simply the radius R (when L=W)
of an example circular shaped cross section plane (not shown).

Collectively, these {and other relevant metrics, if necessary, for other shapes) may
then allow controlier 106 to determune the capacity of beverage container 202a and 202b. In
some embodiments, controller 106 may construct a 3-dimensional (313} model of the
beverage container, based on the collected geometry data, and in turn, determine the
volume/capacity of the beverage container using the 31 model. Tn some embodiments, for
beverage container 202a, the volume may be estimated as (TILW/4)(D) or (TIR* YD) when
L=W. For beverage container 202b, the volume may be determined as the sum of the
volumes of the different horizontal sections (as partitioned by the dotted line). For the
valume of each horizontal section, the volume may be sumlarly estimated as earlier described
for beverage container 202a. The number of horizontal sections employed may be dependent
on the sioping angle of the side wall and/or the accuracy desired.

The above examples are meant to be Hlustrative and not imiting. The capacity of a
beverage container may be estimated with the sensed geometry data using other estimation

approaches.
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Referring now to Figure 3, wherein a number of sensor arrangements according to
various embodiments, are tllustrated. More specifically, three example arrangements 300a-
300c¢ are shown. For the example embodiment 3003, sensors 106 may be disposed around
dispensing spout 302 to sense and collect the various geometry metrics of beverage container
304. For the example embodiment 300b, rail 306 may be provided. Sensors 106 may be
movably attached to rail 306, and normally disposed at remote ends of rail 306. During
operation, using rail 306, sensors 106 may be moved above beverage container 304 as
depicted by the dotied line sensors 106 to sense and coliect the various geometry metrics of
beverage container 304, For the example embodiment 300¢, one or more arms 308 that can
extend or swivel may be provided. Sensors 106 may be attached to the one or more arros
308. Normally, arms 308 may be retracted, or at rest at a position not above the location
where beverage container 304 would be placed. During operation, extending or swiveling the
one or more arms 303, sensors 106 may be moved above beverage container 304 as depicted
by the dotted line sensors 106 1o sense and collect the various geometry metrics of beverage
container 304.

The above examples are meant to be illustrative and not imiting. Sensors 106 may be
statically positioned or dvnamucally moved in place, when needed, to sense and collect
various relevant geometry metrics using other estimation approaches.

Referring now 1o Figure 4 wherein a block diagram view of a controller, according to
some embodiments, is shown. As tllustrated, in emsbodiments, controller 401 (which may be
controller 106 of Figure 1) may include hardware 402 and software 404, Hardware 402 may
include processor 432 and memory 434, Software 44 may include capacity calculator 422,
beverage dispensing logic 424, and optional other factor logic 426.

Processor 432 may be any one of a number of single core or nmulii-cores processor
known in the art. Memory 434 may be any one of a number of volatile or non-volatile
storage medium known in the art, including, but are not limited to, static random access
memory (SRAM)Y, dyvnamic random access memory {DRAM), solid staie memory, and so
forth,

Capacity calculator 422 may include instructions configured to cause controller 401,
in response to execution of the instructions by processor 432, to determine/estimate capacity
of a beverage container. In embodiments, as described earlier, controller 401 may be caused
to deternune/estimate capacity of a beverage container based at least in part on a number of

geometry metrics associated with the beverage container that are sensed and collected in real
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time. In particular, controller 401 may be caused o determine/estimate capacity of a
beverage container based at least in part on depth and other geometry data associated with the
beverage container sensed and collected.

Beverage dispensing logic 424 may imclude instructions configured to cause controller
401, in response o execution of the instructions by processor 432, to dispense a beverage inio
a beverage container, based at least in part on the capacity of the beverage container
determined/estimated by capacity calculator 422,

In some embodiments where sensors to sense and collect user identification, context
and/or environment data associated with a beverage container are provided, other faclor logic
may be configured to process the sensed and collected user identification, context and/or
environment data associated with the user, the context or the environment, and provide the
process results to beverage dispensing logic 424 for use to control dispensing of a beverage.

Instructions of capacitor calculator 422, beverage dispensing logic 424 and other
factor logic 426 may comprise assembler or machine instructions supported by processor
432, or other high level language instructions, such as C, that can be comptled into the
supported assembler or machime instructions of processor 432,

Referring now to Figure 3, wherein a process for dispensing beverages, according to
some embodiments, is shown. As illustrated, process 500 may include operations performed
atnodes A~ F. Atnode A, a beverage selection 502 may be received by beverage dispensing
logic 424, Atnode B, geomelry data, such as depth data, 504 may be used by capacity
calculator 422 to determine and estimate the capacity of a beverage container. In some
embodiments, process 300 may proceed to node ¥, where the determined/estimated capacity
of the beverage container may be provided to beverage dispensing logic 1o control dispensing
of a beverage.

In other embodiments, process 500 may proceed to nodes C, I and/or E. Atnode C,

image data 506 mav be sensed/collected or received, and used by facial recognition enging
426a {an instance or function of other facior logic 426) to recognize and identify the user.
The wdentity of the user may then be provide to beverage dispensing logic 424, which m tum
may use 1o retrieve data about the user. The retrieved user data may be further used by
beverage dispensing logic 424 in generating conirol commands 414 to control the dispenser
hardware in dispensing a beverage at node F.

At node D/E, context/environment data 306 mav be sensed/collected or received, and

processed by context/environment factor logic 426b/426¢ (instances or functions of other
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factor logic 426). The processing resulfs of the context/environment data may be further used
by beverage dispensing logic 424 in generating control commands 414 to control the
dispenser hardware in dispensing a beverage at node F.

In some embodiments, image data 506 may be continuously received. For these
embodiments, engine 426a may also use the successive images 506 to continuously monitor
and determine the presence or absence of a human limb at the dispensation path of dispenser
106. On determination of the presence or absence of a human limb at the dispensation path
of dispenser 106, beverage dispensing fogic 424 may modify its operation atnode F, e.g, by
temporarily pausing the dispensation of a hot beverage,

Referring now to Figure 6, wherein a network of beverage dispensing apparatuses, in
accordance with various embodiments, is iHlustrated. As shown, in embodiments, network of
beverage apparatuses 600 may comprise a plurality of beverage dispensing apparatuses 604,
and server 602 coupled with each other via network 606, Each of beverage dispensing
apparatuses 604 may be a less capable version of beverage dispensing apparatus 100 or 400,
Some of the earlier described capabilities of beverage dispensing apparatus 100 or 400,
mnstead of being provided locally by beverage dispensing apparatuses 604, may be provided
by beverage dispensing application 608 operating on server 602 instead. For examples, these
capabilities may include, but are not limited to estimating capacity of a beverage container,
facial recognition of a user, date/lime context data, and so forth.

in embodiments, beverage dispensing application 608 rmay be configured to perform
the operations earlier described for capacity calculator 422, beverage dispensing logic 424
and/or other factor logic 426, In embodiments, beverage dispensing application 608 may also
be configured to aggregate the usage data received from the various beverage dispensing
apparatus 604, and factor in the aggregated usage data when controlling beverage dispensing
apparatuses 604, Server 602 may be any one of a number of servers known in the art.
Network 606 may be any one of a number of wired/wireless, public or private networks
known in the art, including e.g., the Intemet.

Figure 7 illustrates an example non-transitory computer-readable storage medium
having instructions configured to practice all or selected ones of the operations associated
with beverage dispensing apparatus 100/400 and/or beverage dispensing application
608/ /server 602, sarlier described, i accordance with various embodiments. As illustrated,
non-transttory computer-readable storage medium 702 may include a nuraber of

programming instructions 704, Programming instructions 704 may be configured to enable
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an apparatus, €.g., beverage dispensing apparatus 100/400 or server 602, in response to
execution of the programming instructions, to perform various beverage dispensing related
operations earlier described. In alternate embodiments, programming instructions 704 may
be disposed on multiple non-transifory computer-readable storage media 702 instead. In still
other embodiments, programming instructions 704 may be encoded in transitory computer
readable signals.

Referring also to Figure 4, for some embodiments, processor 432 may be packaged
together with a compuier-readable storage medium having programiming instructions 704
configured to practice all or selected aspects of beverage dispensing related operations earlier
described. For one embodiment, processor 432 may be packaged together with a computer-

eadable storage medium having programming instructions 704 to form a System in Package
{81P). For one embodiment, processor 432 may be integrated on the same die with a
computer-readable storage medium having programming nstructions 704, For one
embodiment, processor 432 may be packaged together with a computer-readable storage
medium having programming mstructions 704 to form a System on Chip (SoC).

Example 1 may be an apparatus for dispensing beverages, comprising: a
dispenser to dispense a beverage into a beverage container; one or more sensors to
sense and collect a plurality of geometry data associated with the beverage container;
and a controller coupled to the dispenser and the one or more sensors to control the
dispenser’s dispensation of the beverage, in accordance with a capacity of the beverage
container determined based at least in part on the collected geometry data associated
with the beverage container.

Example 2 may be example 1, wherein the one or more sensors may comprise
one or more depth cameras or a plurality of stereo cameras,

Example 3 may be example 1, wherein the geometry data may comprise depth
data associated with the beverage container.

Example 4 may be example 1, wherein the geometry data may comprise
geometry data associated with a cross section of the beverage container.

Example 5 may be example 1, further comprising a mechanism to which the one
OF more sensors are attached, to move or facilitate the one or more sensors to be moved
in place to sense and collect the geometry data associated with the beverage container.

Example 6 may be example 5, wherein the mechanism may further move or
facilitate the one or more sensors to be moved away from a dispensation path of the

16
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dispenser after sensing and collecting the geometry data associated with the beverage
container.

Example 7 may be example 5, wherein the mechanism may comprise one or
more railings to which the one or more sensors are moveably attached.

Example 8 may be example 5, wherein the mechanism may comprise an arm that
extends or swivels, to which the one or more sensors are attached at one end of the
arm.

Example 9 may be example 1, wherein to control the dispenser, the controller
may determine a volume of the beverage container, based at least in parton the
collected geometry data associated with the beverage container.

Example 10 may be example 9, wherein tc determine a volume of the beverage
container, the controller may determine a size or a shape of the beverage container,
based at least in part on the collected geometry data associated with the beverage
container.

Example 11 may be example 9, wherein to determine a volume of the heverage
container, the controller may construct a 3-dimensional (3D) model] of the beverage
container, based at least in part on the collected geometry data associated with the
beverage container.

Example 12 may be example 1, wherein the beverage may comprise a plurality of
ingredients, and the coniroller may control an amount of each of the ingredients the
dispenser to dispense into the beverage container.

Example 13 may be any one of examples 1-12, wherein the controller may
control the dispenser’s dispensation of the beverage, further based on another factor, in
addition to the determined capacity.

Example 14 may be example 13, wherein the other factor may comprise a
selected one of an identity or a frequency of order of a user associated with the
beverage container.

Example 15 may be example 14, wherein the one or more sensors may comprise
a bio sensor to collect bio metric data of the user, and the controller may further
determine the identity or frequency of order of the user, based at least in part on the

collected bio metric data.
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Example 16 may be example 15, wherein the bio sensor may comprise a camera
to collect an image of the user, and the controller may further perform facial recognition
to determine the identity of the user.

Example 17 may be example 14, further comprising a communication interface
to receive the identity or frequency of order of the user.

Example 18 may be example 13, wherein the other factor may comprise a
selected one of a time of day, a time of week, a time of month, a season of year, ambient
temperature of the apparatus, or ambient humidity of the apparatus.

Example 19 may be example 18, wherein the one or more sensors may comprise
one or more sensors to sense and collect data on the time of day, the time of week, the
time of month, the season of year, the ambient temperature of the apparatus, or the
ambient humidity of the apparatus.

Example 20 may be example 18, further comprising a communication interface
to receive the time of day, the time of week, the time of month, the season of vear, the
ambient temperature of the apparatus, or the ambient humidity of the apparatus.

Example 21 may be any one of examples 1-12, wherein the one or more sensors
may comprise a bio sensor to collect bio metric data of a user, and wherein the
controller may determine presence or absence of a human hand in a dispensation path
of the dispenser, based on the collected bio metric data or failure to collect bio metric
data, and control the dispenser accordingly.

Example 22 may be a method for dispensing a beverage, comprising: sensing and
collecting geometry data associated with a beverage container; determining a capacity
of the beverage container, based at least in part on the collected geometry data
associated with the beverage container; and controlling dispensing of the beverage into
the beverage container in accordance with the determined capacity.

Example 23 may be example 22, wherein sensing may comprise sensing with one
or one or more depth cameras or a plurality of stereo cameras.

Example 24 may be example 22, wherein the geometry data may comprise depth
data associated with the beverage container.

Example 25 may be example 22, wherein the geometry data may comprise

geometry data associated with a cross section of the beverage container.
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Example 26 may be example 22, wherein sensing may further comprise moving
one or more sensors in place to sense and collect the geometry data associated with the
beverage container.

Example 27 may be example 26, wherein sensing may further comprise moving
the one or more sensors away from a dispensation path of the dispenser after sensing
and collecting the geometry data associated with the beverage container.

Example 28 may be example 22, wherein determining a capacity of the beverage
container may comprise determining a volume of the beverage container, based at least
in part on the collected geometry data associated with the beverage container.

Example 29 may be example 28, wherein determining a volume of the beverage
container may comprise determining a size or a shape of the beverage container, based
at least in part on the collected geometry data associated with the beverage container.

Example 30 may be example 28, determining a volume of the beverage container
may comprise constructing a 3-dimensional (30) model of the beverage container,
based at least in part on the collected geometry data associated with the beverage
container.

Example 31 may be example 22, wherein the beverage may comprise a plurality
of ingredients, and controlling may comprise controlling dispensing an amount of each
of the ingredients into the beverage container.

Example 32 may be example 21, wherein controlling dispensing is further based
on another factor, in addition to the determined capacity.

Example 33 may be example 32, wherein the other factor may comprise a
selected one of an identity or a frequency of order of a user associated with the
beverage container.

Example 34 may be example 33, wherein sensing may further comprise
collecting bio metric data of the user, and determining the identity or frequency of order
of the user, based at least in part on the collected bio metric data.

Example 35 may be example 34, further comprising performing facial
recognition to determine the identity of the user.

Example 36 may be example 33, further comprising receiving the identity or

frequency of order of the user.
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Example 37 may be example 32, wherein the other factor may comprise a
selected one of a time of day, a time of week, a time of month, a season of year, ambient
temperature, or ambient humidity.

Example 28 may be example 37, further comprising collecting data on the time of
day, the time of week, the time of month, the season of year, the ambient temperature,
or the ambient humidity.

Example 29 may be example 37, further comprising receiving the time of day, the
time of week, the time of month, the season of year, the ambient temperature, or the
ambient humidity.

Example 40 may be example 22, further comprising collecting bio metric data of
a user, and determining presence or absence of a human hand in a dispensation path for
dispensing the heverage, based on the coliected bio metric data or failure to coliect bio
metric data, and controlling the dispensing accordingly.

Example 41 may be at least one computer readable media (CRM} comprising a
plurality of instructions to cause a beverage dispensing apparatus, in response to
execution of the instructions by the beverage dispensing apparatus, to perform any one
of the methods of 21-40.

Example 42 may be an apparatus for dispensing a beverage, comprising: means
for sensing and collecting geometry data associated with a beverage container; means
for determining a capacity of the beverage container, based at least in part on the
collected depth data associated with the beverage container; and means for controlling
dispensing the beverage into the beverage container in accordance with the inferred
capacity.

Example 43 may be example 42, wherein means for sensing may comprise one or
one or more depth cameras or a plurality of stereo cameras.

Example 44 may be example 42, wherein the geometry data may comprise depth
data associated with the beverage container.

Example 45 may be example 42, wherein the geometry data may comprise
geometry data associated with a cross section of the beverage container.

Example 46 may be example 42, wherein means for sensing may further
comprise means for moving one or more sensors in place to sense and collect the

geometry data associated with the beverage container.
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Example 47 may be example 46, wherein means for sensing may further
comprise means for moving the one or more sensors away from a dispensation path of
the dispenser after sensing and collecting the geometry data associated with the
beverage container.

Example 48 may be example 42, wherein means for determining a capacity of the
beverage container may comprise means for determining a volume of the heverage
container, based atleast in part on the collected geometry data associated with the
beverage container.

Example 49 may be example 48, wherein means for determining a volume of the
beverage container may comprise means for determining a size or a shape of the
beverage container, based at least in part on the collected geometry data associated
with the beverage container.

Example 50 may be example 48, wherein means for determining a volume of the
beverage container may comprise means for constructing a 3-dimensional (30) model
of the beverage container, basad at least in part on the collected geometry data
associated with the beverage container.

Example 51 may be example 42, wherein the beverage may comprise a plurality
of ingredients, and means for controlling may comprise means for controlling
dispensing an amount of each of the ingredients into the beverage container.

Example 52 may be any one of examples 42-51, wherein means for controlling
dispensing further hase controlling on another factor, in addition to the determined
capacily.

Example 53 may be example 52, wherein the other factor may comprise a
selected one of an identity or a frequency of order of a user associated with the
beverage container.

Example 54 may be example 53, wherein means for sensing may further
comprise means for collecting bio metric data of the user, and means for determining
the identity or frequency of order of the user, based atleast in part on the collected bio
metric data.

Example 55 may be example 54, further comprising means for performing facial
recognition to determine the identity of the user.

Example 56 may be example 53, further comprising means for receiving the

identity or frequency of order of the user.
15
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Example 57 may be example 52, wherein the other factor may comprise a
selected one of a time of day, a time of week, a time of month, a season of year, ambient
temperature, or ambient humidity.

Example 58 may be example 57, further comprising means for collecting data on
the time of day, the time of wegk, the time of month, the season of vear, the ambient
temperature, or the ambient humidity.

Example 59 may be example 57, further comprising means for receiving the time
of day, the time of week, the time of month, the season of year, the ambient
temperature, or the ambient humidity.

Example 60 may be example 42-51, further comprising means for collecting bio
metric data of a user, and means for determining presence or absence of a human hand
in a dispensation path for dispensing the beverage, based on the collected bio metric
data or failure to collect bio metric data, and controlling the dispensing accordingly.

Although certain embodiments have been illustrated and described herem for
purposes of description, a wide variety of alternate and/or equivalent embodiments or
implementations calculaled to achieve the same purposes may be substituted for the
embodiments shown and described without departing from the scope of the present
disclosure. This application is infended 1o cover any adaptations or variations of the
embodiments discussed herein. Therefore, 1t s manifestly intended that embodiments
described herein be linuted only by the claims.

Where the disclosure recites “a” or “a first” element or the equivalent thereof, such
disclosure includes one or more such elements, neither requiring nor excluding two or more
such elements. Further, ordinal indicators (e.g., first, second or third) for identified elements
are used to distinguish between the elements, and do not indicate or imply arequired or
fimited number of such elements, nor do they indicate a particular position or order of such

elements unless otherwise specifically stated.
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Claims
What is claimed is:
What is claimed is:
1. An apparatus for dispensing beverages, comprising:

a dispenser to dispense a beverage inio a beverage container,;

one or more sensors o sense and collect a plurality of geometry data
associated with the beverage container; and

a controller coupled to the dispenser and the one or more sensors to control the
dispenser’s dispensation of the beverage, in accordance with a capacity of the
beverage container determined based at feast in part on the collected geometry data
associated with the beverage contamner.

2. The apparatus of claim 1, wherein the one or more sensors comprise one or
more depth cameras or g plurality of stereo cameras.

3. The apparatus of claim 1. wherein the geometry data comprises depth data
associated with the beverage container or geomeiry data associated with a cross section of the
beverage coniainer.

4, The apparatus of claim 1, further compnising a rechanism to which the one or
maore sensors are attached, to move or facilitate the one or more sensors (o be moved 10 place
to sense and collect the geometry data associated with the beverage container, and to be
moved away from a dispensation path of the dispenser after sensing and collecting the
geometry data associated with the beverage container,

5. The apparatus of claim 4, wherein the mechanism comprises one or more
railings to which the one or more sensors are moveably attached, or an arm that extends or
swivels, to which the one or more sensors are attached at one end of the arm.

6. The apparatus of claim 1, wherein to control the dispenser, the controller is to
determine a size, a shape, a vohuroe or a 3-dimensional model of the beverage container,
based at least in part on the collected geometry data associated with the beverage container,

7. The apparatus of claim 1, wherein the beverage comprises a plurality of
ingredients, and the controller is to control an amount of each of the ingredients the dispenser

to dispense into the beverage container.
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g The apparatus of any one of claims 1-7, wherein the controller is to control the
dispenser’s dispensation of the beverage, further based on another factor, in addition to the
deternuned capacity.

9. The apparatus of claim &, wherein the other factor comprises a selected one of
an identity or a frequency of order of a user associated with the beverage container; and
wherein the one or more sensors comprise a bio sensor to collect bio metric data of the user,
and the controlier is to further deternine the identity or frequency of order of the user, based
at least in part on the collecied bio metric data.

10.  The apparatus of claim &, wherein the other factor comprises a selected one of
atime of day, a time of week, a time of month, a season of year, ambient temperature of the
apparaius, or ambient humidity of the apparatus; and wherein the one or more sensors
COMpIise one or more sensors to sense and collect data on the time of day, the time of week,
the time of month, the season of year, the ambient temperature of the apparatus, or the
ambient humidity of the apparatus.

11, The apparatus of anv one of claims 1-7, wherein the one or more sensors
comprise a bio sensor to collect bio metric data of a user, and wherein the controller s to
determine presence or absence of a human hand in a dispensation path of the dispenser, based
on the collected bio metric data or failure to collect bio metric data, and control the dispenser
accordingly.

12, A method for dispensing a beverage, comprising:

sensing and collecting geometrv data associated with a beverage container;

determining a capacity of the beverage container, based at least in part on the
coliected geometry data associated with the beverage container; and

controlling dispensing of the beverage into the beverage contamer in
accordance with the determined capacity.

13, The method of claim 12, wherein sensing comprises sensing with one or one
or more depth cameras or a plurality of stereo cameras.

14, The method of claim 12, wherein sensing further coraprises moving one or
more sensors in place to sense and collect the geometry data associated with the beverage
container; and moving the one or more sensors away from a dispensation path of the
dispenser after sensing and collecting the geometry data associated with the beverage

container.
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15. The method of claim 12, wherein determining a capacity of the beverage
container comprises determining a size, a shape, a volume or a 3-dimensional (3D) model of
the beverage container, based at least in part on the collected geometry data associated with
the beverage container.

16, The method of claim 12, wherein the beverage comprises a plurality of
mgredients, and controlling comprises controlling dispensing an amount of each of the
gredients into the beverage contamer.

17, The method of claim 12, wherein controlling dispensing is further based on
another factor, in addition to the determined capacity,

18, The method of claim 17 wherein the other factor comprises a selected one of
an identity or a frequency of order of a user associated with the beverage container; and
wherein sensing further comprises collecting bio metric data of the user, and deternuning the
identity or frequency of order of the user, based at least in part on the collected bio metric
data.

19. The method of claim 17, wherein the other factor comprises a selected one of
atime of day, a time of week, a time of month, a season of yvear, ambient {emperature, or
arnbient humidity; and the method further comprises collecting data on the time of day, the
time of week, the time of month, the season of vear, the ambient temperature, or the ambient
humidity .

20, The method of claim 12, further comprising collecting bio metric data of a
user, and determining presence or absence of a human hand 10 a dispensation path for
dispensing the beverage, based on the collected bio metric data or failure to collect bio metric
data, and controiling the dispensing accordingly.

21, Atleast one computer readable media (CRM) comprising a plurality of
mstructions 1o cause a beverage dispensing apparatus, in response to execution of the
instructions by the beverage dispensing apparatus, to perform anv one of the methods of 12-
20

22, An apparatus for dispensing a beverage, comprising;

means for sensing and coliecting geometry data associated with a beverage
container,;
means for determining a capacity of the beverage container, based at least in

part on the collected depth data associated with the beverage container; and
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means for coniroling dispensing the beverage into the beverage container in
accordance with the inferred capacity.
23, The apparatus of claimn 22, wherein means for sensing comprises one or one or

more depth cameras or a plurality of stereo cameras.

W

24.  The apparatus of claim 22, wherein means for sensing further comprises
means for moving one or more sensors in place to sense and collect the geometry data
associated with the beverage container; and means for moving the one or more sensors away
from a dispensation path of the dispenser after sensing and collecting the geometry data
associated with the beverage container.

10 25.  The apparatus of any one of claims 22-24, wherein means for determining a
capacity of the beverage container comprises means for determining a size, a shape, a volume
or a 3~-dimensional (3D) model of the beverage container, based at least in part on the

coliected geometry data associated with the beverage container.
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