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HUNGER MANAGEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application claims the priority benefit
under 35 U.S.C. §119(e) of U.S. Provisional Application No.
62/183,247, filed on Jun. 23, 2015, the contents of which are
herein incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to methods and appa-
ratus for weight management, and in particular to methods
and apparatus for coaching user behavior based on a mea-
surement of the user’s hunger state.

BACKGROUND

[0003] Obesity is a widespread problem. According to the
World Health Organization, worldwide obesity has nearly
doubled since 1980. Thirty-five percent of adults aged 20
and over were overweight in 2008, and 11% were obese.
Sixty-five percent of the world’s population live in countries
where obesity kills more people than malnutrition. More
than 40 million children under the age of five were over-
weight in 2011.

[0004] The tragedy is that obesity is preventable. Several
of the factors that contribute to obesity (poor eating choices,
failure to exercise, etc.) result from poor choices. These
contributing factors can be addressed by providing individu-
als with coaching that helps them make better choices. For
example, many people pay personal trainers to encourage
them to follow a regular regimen of exercise. Other people
subscribe to programs that provide them with premade
meals with nutritional content that is selected to facilitate
weight loss.

[0005] Accordingly, there is a need for methods and
apparatus that provide individuals with coaching concerning
their eating choices.

SUMMARY

[0006] This summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description section. This summary is
not intended to identify key features or essential features of
the claimed subject matter, nor is it intended to be used as
an aid in determining the scope of the claimed subject
matter.

[0007] Generally speaking, embodiments of the present
invention relate to methods and apparatus for providing
individuals with coaching concerning their eating choices.
The coaching system makes a determination of an individu-
al’s hunger, a determination concerning the availability of
food for consumption and, in some embodiments, a deter-
mination of the individual’s mood. Based on these determi-
nations, the system makes eating recommendations to the
individual, e.g., such as exhortations to refrain from eating
or to eat a healthy snack.

[0008] In one aspect, embodiments of the present inven-
tion relate to a method for hunger management. The method
includes measuring a factor related to a user’s metabolic
state using a first sensor configured to provide a first
measurement signal; measuring a factor related to the avail-
ability of food for consumption by the user using a second
sensor configured to provide a second measurement signal,
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receiving the first measurement signal and the second mea-
surement signal at a processing unit configured to make a
determination of the user’s hunger utilizing the received first
measurement signal and the received second measurement
signal; and providing feedback to the user concerning edible
consumption tailored to the determination of the user’s
hunger. In one embodiment, the feedback is selected from
the group consisting of a suggestion to eat a snack, a
suggestion to refrain from eating, a message concerning the
availability of unhealthy food, and an interactive distraction.
[0009] Inoneembodiment, the first sensor is selected from
the group consisting of a ketone sensor, a glucometer, a
semi-continuous weight sensor, and an activity sensor. In
one embodiment, the second sensor is selected from the
group consisting of a location sensor, an artificial nose, a
social data analyzer, and a daily routine analyzer.

[0010] In one embodiment, the method further includes
measuring a factor related to the user’s mood using a third
sensor configured to provide a third measurement signal and
receiving the third measurement signal at the processing
unit, wherein the processing unit is further configured to
incorporate the third measurement signal into the determi-
nation of the user’s hunger. The third sensor may be selected
from the group consisting of a sensor measuring galvanic
skin response and a sensor measuring heart rate variability.
[0011] In one embodiment, the first sensor, the second
sensor, and the processing unit are contained in a wearable
device. In one embodiment, the processing unit is separate
from the first sensor and the second sensor, and the process-
ing unit receives the first measurement signal and the second
measurement signal using a wireless receiver in communi-
cation with the processing unit. In one embodiment, the
processing unit and the wireless receiver are contained in a
smartphone device. In one embodiment, at least one of the
first sensor and the second sensor is in communication with
a wireless transmitter.

[0012] In another aspect, the present invention relates to a
system for hunger management. The system comprises a
first sensor configured to measure a factor related to a user’s
metabolic state and provide a first measurement signal; a
second sensor configured to measure a factor related to the
availability of food for consumption by the user and provide
a second measurement signal; and a processing unit config-
ured to receive the first measurement signal and the second
measurement signal, make a determination of the user’s
hunger, and provide feedback to the user concerning edible
consumption tailored to the determination of the user’s
hunger.

[0013] Inoneembodiment, the first sensor is selected from
the group consisting of a ketone sensor, a glucometer, a
semi-continuous weight sensor, and an activity sensor. In
one embodiment, the second sensor is selected from the
group consisting of a location sensor, an artificial nose, a
social data analyzer, and a daily routine analyzer. In one
embodiment, the feedback is selected from the group con-
sisting of a suggestion to eat a snack, a suggestion to refrain
from eating, a message concerning the availability of
unhealthy food, and an interactive distriction.

[0014] In one embodiment, the system further includes a
third sensor configured to measure a factor related to the
user’s mood and provide a third measurement signal, and
wherein the processing unit is further configured to receive
the third measurement signal and incorporate the third
measurement signal into the determination of the user’s
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hunger. In one embodiment, the third sensor is selected from
the group consisting of a sensor measuring galvanic skin
response and a sensor measuring heart rate variability.
[0015] In one embodiment, the hunger management sys-
tem is a wearable device. In one embodiment, the processing
unit is separate from the first sensor and the second sensor,
and the system further comprises a wireless receiver in
communication with the processing unit for receiving the
first measurement signal and the second measurement sig-
nal. The processing unit and the wireless receiver may be
contained in a smartphone device. The system may further
comprise a wireless transmitter in communication with at
least one of the first sensor and the second sensor.

[0016] These and other features and advantages, which
characterize the present non-limiting embodiments, will be
apparent from a reading of the following detailed description
and a review of the associated drawings. It is to be under-
stood that both the foregoing general description and the
following detailed description are explanatory only and are
not restrictive of the non-limiting embodiments as claimed.

BRIEF DESCRIPTION OF DRAWINGS

[0017] Non-limiting and non-exhaustive embodiments are
described with reference to the following Figures in which:
[0018] FIG. 1 is a flowchart illustrating one embodiment
of a method for hunger management in accord with the
present invention; and

[0019] FIG. 2 is a block diagram presenting one embodi-
ment of a system for hunger management in accord with the
present invention.

[0020] In the drawings, like reference characters generally
refer to corresponding parts throughout the different views.
The drawings are not necessarily to scale, emphasis instead
being placed on the principles and concepts of operation.

DETAILED DESCRIPTION

[0021] Various embodiments are described more fully
below with reference to the accompanying drawings, which
form a part hereof, and which show specific exemplary
embodiments. However, embodiments may be implemented
in many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the embodiments to those skilled in the art. Embodiments
may be practiced as methods, systems or devices. Accord-
ingly, embodiments may take the form of a hardware imple-
mentation, an entirely software implementation or an imple-
mentation combining software and hardware aspects. The
following detailed description is, therefore, not to be taken
in a limiting sense.

[0022] Reference in the specification to “one embodi-
ment” or to “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiments is included in at least one embodi-
ment of the invention. The appearances of the phrase “in one
embodiment” in various places in the specification are not
necessarily all referring to the same embodiment.

[0023] Some portions of the description that follow are
presented in terms of symbolic representations of operations
on non-transient signals stored within a computer memory.
These descriptions and representations are the means used
by those skilled in the data processing arts to most effec-

Dec. 29, 2016

tively convey the substance of their work to others skilled in
the art. Such operations typically require physical manipu-
lations of physical quantities. Usually, though not necessar-
ily, these quantities take the form of electrical, magnetic or
optical signals capable of being stored, transferred, com-
bined, compared and otherwise manipulated. It is convenient
at times, principally for reasons of common usage, to refer
to these signals as bits, values, elements, symbols, charac-
ters, terms, numbers, or the like. Furthermore, it is also
convenient at times, to refer to certain arrangements of steps
requiring physical manipulations of physical quantities as
modules or code devices, without loss of generality.
[0024] However, all of these and similar terms are to be
associated with the appropriate physical quantities and are
merely convenient labels applied to these quantities. Unless
specifically stated otherwise as apparent from the following
discussion, it is appreciated that throughout the description,
discussions utilizing terms such as “processing” or “com-
puting” or “calculating” or “determining” or “displaying” or
the like, refer to the action and processes of a computer
system, or similar electronic computing device, that manipu-
lates and transforms data represented as physical (electronic)
quantities within the computer system memories or registers
or other such information storage, transmission or display
devices.

[0025] Certain aspects of the present invention include
process steps and instructions that could be embodied in
software, firmware or hardware, and when embodied in
software, could be downloaded to reside on and be operated
from different platforms used by a variety of operating
systems.

[0026] The present invention also relates to an apparatus
for performing the operations herein. This apparatus may be
specially constructed for the required purposes, or it may
comprise a general-purpose computer selectively activated
or reconfigured by a computer program stored in the com-
puter. Such a computer program may be stored in a computer
readable storage medium, such as, but is not limited to, any
type of disk including floppy disks, optical disks, CD-
ROMs, magnetic-optical disks, read-only memories
(ROMs), random access meniories (RAMs), EPROMs,
BEEPROMSs, magnetic or optical cards, application specific
integrated circuits (ASICs), or any type of media suitable for
storing electronic instructions, and each coupled to a com-
puter system bus. Furthermore, the computers referred to in
the specification may include a single processor or may be
architectures employing multiple processor designs for
increased computing capability.

[0027] The processes and displays presented herein are not
inherently related to any particular computer or other appa-
ratus. Various general-purpose systems may also be used
with programs in accordance with the teachings herein, or it
may prove convenient to construct more specialized appa-
ratus to perform the required method steps. The required
structure for a variety of these systems will appear from the
description below. In addition, the present invention is not
described with reference to any particular programming
language. It will be appreciated that a variety of program-
ming languages may be used to implement the teachings of
the present invention as described herein, and any refererces
below to specific languages are provided for disclosure of
enablement and best mode of the present invention.

[0028] In addition, the language used in the specification
has been principally selected for readability and instruc-
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tional purposes and may not have been selected to delineate
or circumscribe the inventive subject matter. Accordingly,
the disclosure of the present invention is intended to be
illustrative, but not limiting, of the scope of the invention,
which is set forth in the claims.

Introduction

[0029] Embodiments of the present invention coach a
person to lead a healthier lifestyle based on the contextual
detection and interpretation of hunger. By combining physi-
ological and environmental signals. embodiments of the
present invention make an assessment of a person’s hunger
state and additionally differentiate between a state of hunger
triggered by bodily needs and a hunger state induced by
environmental stimuli. Coaching is provided to the user
depending on the assessment and source of the hunger state;
typically a directive to eat a healthy snack at an appropriate
time.

Embodiments

[0030] FIG. 1 is a flowchart illustrating an exemplary
embodiment of a method for hunger management with a
computing unit in accord with the present invention.
[0031] A factor related to a user’s metabolic state is
measured using at least one first sensor configured to pro-
vide a first measurement signal (Step 100). There are various
factors related to a user’s metabolic state that are suitable for
use with the present invention, including but not limited to
fat metabolism, the user’s body glucose level, variations in
the user’s weight, and the user’s energy expenditure.
[0032] The form of the first sensor will vary depending on
the metabolic factor under measurement. For example, when
the factor is fat metabolism, the first sensor may be an
“e-nose” or another sensor for detecting ketosis. When the
factor is glucose level, the first sensor may be a glucometer
that measures glucose from the user’s blood, tears, or sweat
using chemical reactions, reflected light (e.g., a photopl-
ethysmograph [PPG]), etc. When the factor is user weight,
the first sensor may be a weight sensor placed in an article
of clothing (e.g., a shoe), a piece of furniture (e.g., a desk
chair), a floor, a door frame, etc. If the factor is body
temperature, the first sensor may be a thermometer in
contact with the skin or another sensor for measuring body
temperature. When the factor is energy expenditure, the first
sensor may be an accelerometer (e.g., in a carried phone or
awearable device) that indirectly measures the user’s energy
expenditure by measuring the user’s physical activity, a
cardiometer that indirectly measures the user’s energy
expenditure by measuring the user’s heart rate, or a sensor
such as a calorimeter that directly measures the user’s
energy expenditure.

[0033] A factor related to the availability of food for
consumption by the user is measured using at least one
second sensor configured to provide a second measurement
signal (Step 104). There are various factors related to the
availability of food for consumption by the user that are
suitable for use with the present invention, including but not
limited to the user’s location (and associated proximity to
restaurants, food stores, and other sources of food), ambient
aromas (originating from nearby restaurants, food items,
etc.), the user’s social data feed (indicative of the user’s
plans to visit restaurants, planned and historic food con-
sumption, etc.), and data concerning the user’s daily routine
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(again, indicative of the user’s plans to visit restaurants,
planned and historic food consumption, etc.).

[0034] The form of the second sensor will vary depending
on the factor related to the availability of food for consump-
tion under measurement. For example, when the factor is the
user’s location then the second sensor may be a positioning
sensor such as a GPS sensor, a GALILEO, or a GLONASS
sensor. When the factor is an ambient aroma, the second
sensor may be, e.g., an “e-nose” or other sensor for detecting
aromas. When the factor is the user’s social data feed, the
second sensor may be a subscriber to one or more RSS feeds
providing the user’s social data, a web scraper configured to
monitor one or more webpages providing the user’s social
data, or another social data interface. When the factor is data
concerning the user’s daily routine, the second sensor may
be, e.g., an interface to the user’s calendar or the user’s
historical position information.

[0035] Insome embodiments, a factor related to the user’s
mood is measured using at least one third sensor configured
to provide a third measurement signal (Step 108). There are
various factors related to the user’s mood that are suitable
for use with the present invention, including but not limited
to the variance in the user’s heart rate and the user’s galvanic
skin response.

[0036] The form of the third sensor will vary depending on
the factor related to the user’s mood under measurement. For
example, when the factor is the variance in the user’s heart
rate, then the third sensor may be, e.g., a PPG configured to
measure heart rate. When the factor is the user’s galvanic
skin response, then the third sensor may be, e.g., a galvanic
skin response sensor.

[0037] A processing unit configured to make a determi-
nation of the user’s hunger receives the first and second
measurement signals and, where applicable, the third mea-
surement signal as well (Step 112). Using the received
measurement signals, the processing unit makes a determi-
nation of the user’s hunger. The hunger may be determined
to be “intrinsic,” i.e., deriving from the body’s genuine state
of hunger; “extrinsic,” i.e., deriving from an outside stimu-
lus (e.g., such as the aroma of freshly-prepared food),
“lasting” (i.e., persisting for a certain time); “incipient” (i.e.,
recently occurring, perhaps due to a stimulus), and the
intensity of the hunger may be quantified as well (“low”,
“medium”, “high”, etc.).

[0038] The determination of hunger is generally depen-
dent on the form of the first sensor and, accordingly, the
form and content of the first measurement signal. When the
first sensor is a glucometer, the determination of hunger is
generally inversely related to the measured blood sugar level
(i.e., “high” when the blood sugar level is “low”). If the first
sensor is a weight sensor, the determination of hunger is
generally inversely related to measurements of short term
weight change (i.e., “high” when weight “decreases™). When
the first sensor is an accelerometer or a cardiometer, the
determination of hunger is directly related to the time
integral of the sensor output. It can be assumed that each
meal resets the user’s hunger to a “zero” state.

[0039] Once the determination of hunger is made, feed-
back is provided to the user concerning edible consumption
that is tailored to the determination of the user’s hunger
(Step 116). As noted above, the determination may be a
multi-factor determination (e.g., “intense”, “incipient” and
“extrinsic”), and the feedback may account for or weight all
of these factors.
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[0040] The feedback may take a variety of forms, depend-
ing on the current determination of the user’s hunger. For
example, when the intensity of the user’s hunger is deter-
mined to be “high,” then the feedback may direct the user to
eat a snack. If the intensity of the user’s hunger is “medium,”
the system may instead encourage or reward the user for
refraining from snacking.

[0041] The feedback may vary depending on the “intrin-
sic” or “extrinsic” nature of the hunger. Generally speaking
when the hunger is “low” and “extrinsic,” the feedback may
take the form of distracting the user from the sensation of
hunger, or motivating the user to refrain from snacking.
When the hunger is “medium” and “extrinsic,” the feedback
may suggest that the user have a healthy snack if the time
until the user’s next meal is significant.

[0042] When the hunger is “high” and “intrinsic,” then the
feedback may suggest that the user eat a healthy meal.
However, if the “high” hunger is “extrinsic” because it
coincides with the user watching a commercial advertising
Junk food or “incipient” because the user is near a fast food
restaurant, the feedback may be a warning cautioning the
user to avoid fatty foods, a distraction such as a game or
video clip, or a motivation helping the user visualize his
weight loss progress or reminding the user of his recent
successes at resisting cravings for unhealthy foods.

[0043] Certain embodiments may also utilize relevant
extrinsic data, such as the user’s schedule. Given the sched-
ule data and current measurements from one or more of the
aforementioned sensors, a future prediction of the user’s
hunger may be made for various events and times coinciding
with the user’s schedule. If, for example, it is expected that
the user’s hunger will be high at the end of a meeting, then
the user can be advised in advance of the meeting to bring
a healthy snack to the meeting or eat a high protein meal in
advance of the meeting to boost satiety. In another embodi-
ment, if the user is travelling by car, then the coaching
application can advise (on request or proactively) when and
where the user should stop for meals using a combination of
GPS information (e.g., Google Maps route data), available
lunch locations, and a model of how the user’s hunger state
(intrinsic, extrinsic, etc.) progresses while travelling.
[0044] FIG. 2 is a block diagram illustrating one embodi-
ment of a system for hunger management including a user
device 200, an optional processor unit 204, and optional
remote server units 208.

[0045] The user device 200 is responsible for collecting
data concerning the user’s activity, hunger, location, etc.,
and includes an interface 216 for collecting information
from and/or providing feedback to the user. In some embodi-
ments the user device 200 interoperates with a processor unit
204 that is responsible for making determinations of hunger
and feedback for delivery to the user, as discussed above.
[0046] The user device 200 can take a variety of forms,
such as a smartwatch, bracelet, pendant, strap, a smartphone
that includes an app, or another computing resource(s). The
processor unit 204 can likewise take a variety of forms, such
as a server computer, desktop computer, laptop computer,
tablet, phablet, smartphone, or another computing resource
(s).

[0047] In some embodiments the user device 200 and the
processor unit 204 are controlled by different users. For
example, the user device 200 may be a smartwatch worn by
a user while the processor unit 204 may be a hosted service
operated by another user, such as vendor of user devices. In
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other embodiments, the functionality of the user device 200
and the processor unit 204 are offered by the same device.
In still other embodiments, the processing capabilities of the
processor unit 204 may be implemented across the processor
unit 204 and one or more additional computing devices, such
as optional remote server units 208. The following discus-
sion assumes the user device 200 and the processor unit 204
to be separate physical devices for convenience, although
this should not be construed to be limiting as to the overall
scope of the present invention.

[0048] As illustrated, the user device 200 includes at least
two sensors 212, a user interface 216, and a processor 218.
As discussed above, the sensors 212 include at least a first
sensor configured to measure a factor related to a user’s
metabolic state and provide a first measurement signal and
a second sensor configured to measure a factor related to the
availability of food for consumption by the user and provide
a second measurement signal. The exact form of the first
sensor will vary according to the metabolic state factor being
measured as discussed above and may include, but is not
limited to, an “e-nose,” glucometer, PPG, weight sensor,
accelerometer, calorimeter, etc. Similarly, the exact form of
the second sensor will vary according to the food availability
factor being measured as discussed above and may include,
but is not limited to, a GPS sensor, an “e-nose”, a subscriber
to an RSS feed of social media information, an interface to
the user’s historical position information, etc. As discussed
above, in some embodiments the sensors 212 also include a
third sensor for measuring factors related to the user’s mood,
such as a PPG or a galvanic skin response sensor. Other
sensors 212 may include an audio sensor, a video sensor, a
respiration sensof, etc.

[0049] The user interface 216 can take many forms, but is
typically appropriate to the form of the user device 200.
Typical user interfaces 216 include a speech generator, a
display (LCD, LED, CRT, E-Ink, etc.), a projector, a key-
board (physical or virtual), a speech recognition system, a
touchscreen, etc. The processor 218 may be, e.g., an ARM-
based or x86-based general purpose processing unit.

[0050] The processor 218 is configured to receive the first
measurement signal and the second measurement signal, and
in some embodiments the third measurement signal, and to
make a determination of the user’s hunger. The hunger may
be determined to be “intrinsic,” i.e., deriving from the
body’s genuine state of hunger; “extrinsic.” i.e., deriving
from an outside stimulus (e.g., such as the aroma of freshly-
prepared food); “lasting” (i.e., persisting for a certain time);
“incipient” (i.e., recently occurring, perhaps due to a stimu-
lus), and the intensity of the hunger may be quantified as
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well (“low”, “medium”, “high”, etc.).

[0051] Once the determination of hunger is made, the
processor 218 is further configured to provide feedback to
the user via the user interface 216 concerning edible con-
sumption that is tailored to the determination of the user’s
hunger. Again, the determination may be a multi-factor
determination (e.g., “intense”, “incipient” and “extrinsic”),
and the feedback may account for or weight all of these
factors. Accordingly, in various embodiments coaching rules
may be implemented as single factor rules resulting in an
action when the factor is satisfied, or as multi-factor rules
where a plurality of factors must be satisfied before the
action is taken (e.g., distract when hunger is “low” and
“Intrinsic”).
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[0052] Certain embodiments may use fuzzy logic and soft
factors, resulting in a weight for each factor in the rule. In
application, a processor can sample an action according to
the distribution of the weights. This makes the coaching less
predictable and machine-like which should improve social
bonding to the coaching device.

[0053] The feedback may take a variety of forms, depend-
ing on the current determination of the user’s hunger. For
example, when the intensity of the user’s hunger is deter-
mined to be “high,” then the feedback may direct the user to
eat a snack. If the intensity of the user’s hunger is “medium,”
the system may instead encourage or reward the user for
refraining from snacking.

[0054] However, if the “high” hunger is “extrinsic”
because it coincides with the user watching a commercial
advertising junk food or “incipient” because the user is near
a fast food restaurant, the feedback may be a warning
cautioning the user to avoid fatty foods, a distraction such as
a game or video clip, or a motivation helping the user
visualize his weight loss progress or reminding the user of
his recent successes at resisting cravings for unhealthy
foods.

[0055] The optional processor unit 204 typically includes
a user interface 220, a processor 224, a network interface
226, and a storage unit 228 which acts as a repository for the
computer executable instructions that execute on the pro-
cessor 224. The interface 220 may, like the interface 216,
take a variety of forms that is appropriate to the particular
form of the processor unit 204. The processor unit 204 may
be configured to receive one or more of the aforementioned
measurement signals and make a determination of hunger
and a determination of feedback to be delivered to the user,
either working by itself or in conjunction with the user
device 200.

[0056] In operation, commands are sent from the proces-
sor unit 204 to the user device 200. Data is received by the
processor unit 204 from the user device 200. Data may be
transmitted to and received from a remote server unit 208 by
the processor unit 204 via a network interface 226 in
embodiments utilizing such remote server units 208.
[0057] Certain embodiments may also involve a processor
unit in comumunication with various relevant extrinsic data
(not shown), such as the user’s schedule data, GPS data,
Google Maps route data, restaurant location data, hunger
models, etc. Given the schedule data and current measure-
ments from one or more of the aforementioned sensors, a
future prediction of the user’s hunger may be made for
various events and times coinciding with the user’s sched-
ule. If, for example, it is expected that the user’s hunger will
be high at the end of a meeting, then the user can be advised
in advance of the meeting to bring a healthy snack to the
meeting or eat a high protein meal in advance of the meeting
to boost satiety. In another embodiment, if the user is
travelling by car, then the coaching application can advise
(on request or proactively) when and where the user should
stop for meals using a combination of GPS information (e.g.,
Google Maps route data), available lunch locations, and a
model of how the user’s hunger state (intrinsic, extrinsic,
etc.) progresses while travelling,

[0058] Embodiments of the present invention provide a
strategy that can be integrated in coaching, dietary intake
monitoring, or both. These embodiments are described
above with reference to block diagrams and/or operational
illustrations of methods, systems, and computer program
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products according to embodiments of the present disclo-
sure. The functions/acts noted in the blocks may occur out
of the order as shown in any flowchart. For example, two
blocks shown in succession may in fact be executed sub-
stantially concurrent or the blocks may sometimes be
executed in the reverse order, depending upon the function-
ality/acts involved. Additionally, not all of the blocks shown
in any flowchart need to be performed and/or executed. For
example, if a given flowchart has five blocks containing
functions/acts, it may be the case that only three of the five
blocks are performed and/or executed. In this example, any
of the three of the five blocks may be performed and/or
executed.

[0059] The description and illustration of one or more
embodiments provided in this application are not intended to
limit or restrict the scope of the present disclosure as claimed
in any way. The embodiments, examples, and details pro-
vided in this application are considered sufficient to convey
possession and enable others to make and use the best mode
of the claimed embodiments. The claimed embodiments
should not be construed as being limited to any embodiment,
example, or detail provided in this application. Regardless of
whether shown and described in combination or separately,
the various features (both structural and methodological) are
intended to be selectively included or omitted to produce an
embodiment with a particular set of features. Having been
provided with the description and illustration of the present
application, one skilled in the art may envision variations,
modifications, and alternate embodiments falling within the
spirit of the broader aspects of the general inventive concept
embodied in this application that do not depart from the
broader scope of the claimed embodiments.

What is claimed is:

1. A method for hunger management, the method com-
prising:

measuring a factor related to a user’s metabolic state

using a first sensor configured to provide a first mea-
surement signal;
measuring a factor related to the availability of food for
consumption by the user using a second sensor config-
ured to provide a second measurement signal,

receiving the first measurement signal and the second
measurement signal at a processing unit configured to
make a determination of the user’s hunger utilizing the
received first measurement signal and the received
second measurement signal; and

providing feedback to the user concerning edible con-

sumption tailored to the determination of the user’s
hunger.

2. The method of claim 1 wherein the first sensor is
selected from the group consisting of a ketone sensor, a
glucometer, a semi-continuous weight sensor, and an activ-
ity sensor.

3. The method of claim 1 wherein the second sensor is
selected from the group consisting of a location sensor, an
artificial nose, a social data analyzer, and a daily routine
analyzer.

4. The method of claim 1 further comprising:

measuring a factor related to the user’s mood using a third

sensor configured to provide a third measurement sig-
nal; and

receiving the third measurement signal at the processing

unit,
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wherein the processing unit is further configured to incor-
porate the third measurement signal into the determi-
nation of the user’s hunger.

5. The method of claim 4 wherein the third sensor is
selected from the group consisting of a sensor measuring
galvanic skin response and a sensor measuring heart rate
variability.

6. The method of claim 1 wherein the feedback is selected
from the group consisting of a suggestion to eat a snack, a
suggestion to refrain from eating, a message concerning the
availability of unhealthy food, and an interactive distraction.

7. The method of claim 1 wherein the first sensor, the
second sensor, and the processing unit are contained in a
wearable device.

8. The method of claim 1 wherein the processing unit is
separate from the first sensor and the second sensor, and the
processing unit receives the first measurement signal and the
second measurement signal using a wireless receiver in
communication with the processing unit.

9. The method of claim 8 wherein the processing unit and
the wireless receiver are contained in a smartphone device.

10. The method of claim 8 wherein at least one of the first
sensor and the second sensor is in communication with a
wireless transmitter.

11. A system for hunger management, the system com-
prising:

a first sensor configured to measure a factor related to a
user’s metabolic state and provide a first measurement
signal;

a second sensor configured to measure a factor related to
the availability of food for consumption by the user and
provide a second measurement signal; and

a processing unit configured to receive the first measure-
ment signal and the second measurement signal, make
a determination of the user’s hunger, and provide
feedback to the user concerning edible consumption
tailored to the determination of the user’s hunger.
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12. The system of claim 11 wherein the first sensor is
selected from the group consisting of a ketone sensor, a
glucometer, a semi-continuous weight sensor, and an activ-
ity sensor.

13. The system of claim 11 wherein the second sensor is
selected from the group consisting of a location sensor, an
artificial nose, a social data analyzer, and a daily routine
analyzer.

14. The system of claim 11 further comprising a third
sensor configured to measure a factor related to the user’s
mood and provide a third measurement signal, and wherein
the processing unit is further configured to receive the third
measurement signal and incorporate the third measurement
signal into the determination of the user’s hunger.

15. The system of claim 14 wherein the third sensor is
selected from the group consisting of a sensor measuring
galvanic skin response and a sensor measuring heart rate
variability.

16. The system of claim 11 wherein the feedback is
selected from the group consisting of a suggestion to eat a
snack, a suggestion to refrain from eating, a message con-
cerning the availability of unhealthy food, and an interactive
distraction.

17. The system of claim 11 wherein the hunger manage-
ment system is a wearable device.

18. The system of claim 11 wherein the processing unit is
separate from the first sensor and the second sensor, and the
system further comprises a wireless receiver in communi-
cation with the processing unit for receiving the first mea-
surement signal and the second measurement signal.

19. The system of claim 18 wherein the processing unit
and the wireless receiver are contained in a smartphone
device.

20. The system of claim 18 wherein the system further
comprises a wireless transmitter in communication with at
least one of the first sensor and the second sensor.

I S T T
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