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(7) ABSTRACT

Systems and methods for estimating emotional states,
moods, affects of an individual and providing feedback to
the individual or others are disclosed. Systems and methods
that provide real time detection and monitoring of physical
aspects of an individual and/or aspects of the individual’s
activity and means of estimating that person’s emotional
state or affect and change to those are also disclosed. Real
time feedback to the individual about the person’s emotional
change, change or potential change is provided to the user,
helping the user cope, adjust or appropriately act on their
emotions.
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SYSTEMS AND METHODS FOR
ESTIMATING AND PREDICTING
EMOTIONAL STATES AND AFFECTS AND
PROVIDING REAL TIME FEEDBACK

RELATED APPLICATIONS

[0001] This application claims priority to and the benefit
of U.S. Provisional Application No. 62/258,357, filed Nov.
20, 2015, the contents of which are incorporated herein in
their entirety.

INCORPORATION BY REFERENCE

[0002] Except to the extent that any of the disclosure in the
referenced patents conflicts with the disclosure herein, the
following US patents and applications, which include inter
alia disclosure pertaining to systems and methods of moni-
toring human physiological parameters, algorithms and arti-
ficial intelligence for multivariate computations and estima-
tions and user feedback systems, are incorporated herein by
reference in their entireties: 9039614, 8775332, 8509882,
20150006192, 20130332160, 20140279800, 20130046151,
20110022332, 20110288379, and 20090009284.

FIELD OF THE INVENTION

[0003] Embodiments of the invention relate generally to
systems and methods for predicting and estimating one or
more emotional states of a person or changes thereto and
providing feedback to that person or others.

BACKGROUND OF THE INVENTION

[0004] Smart phones and other devices incorporate a vari-
ety of transducers, sensors and other components for detect-
ing, sensing, monitoring aspects of the world around them
including such physical parameters as motion, location,
acceleration, orientation, temperature, pressure, acoustical
and optical waves, etc. These devices may also contain
processing units capable, often in conjunction with software,
to receive and potential store and analyze or otherwise
process the information of the sensed physical world. In
addition to smartphones, there are a growing number of
“wearable devices” that can be incorporated into personal
clothing other object possessed by individuals, e.g., in
clothes, eyeglasses, watches, jewelry, bracelets, ear buds etc.
and which may also detect, sense and/or record or transmit
data about the world around them including data about the
person onto which the wearable is fixed. An individual, with
a smartphone and/or other wearable technology is able to
detect and monitor aspects and inputs from and of the world
around them, and with the onboard processor (or with a
remote processor to which the data has been transmitted) can
have that information filtered, processed and utilized to
provide information to the user. Examples of such useful
information being provided include the individual’s loca-
tion, the ambient pressure and temperature, the user motion
during walking (e.g., pedometer), and the users sleep habits.
[0005] Humans are subject to emotions and emotional
states throughout their lives and throughout each day; Emo-
tional lability varies widely across personalities and circum-
stances, and emotions heavily influence behavior. Emotions
can be very wide ranging and they are can have both positive
and negative effects depending on the emotion, the circum-
stance, and how the individual who is experiencing the
emotion, responds and/or perceives the emotion. For
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instance, the emotion of anger, if not recognized and
checked can lead to a loss of temper and rage, which is many
time regretted by the one losing their temper (not to mention
those who receive the brunt of it). Similarly, the emotion of
fear can cause one to flee from challenges resulting in
failure.

[0006] Alternatively, the emotions of fear and anger can be
channeled for positive purposes if recognized and directed to
the appropriate ends. There is much literature, psychological
and otherwise, written about how to deal with emotions,
both positive and negative emotions and many people seek
out means to identify, gauge, control, and channel their
emotions in positive productive ways. Often, the difficulty in
dealing with an emotion, whether positive or negative, is
simply recognizing its developing presence. Cognitive
therapy and other self-help habits, including positive feed-
back therapy, rely on recognizing what one is feeling as the
first step in dealing with the emotion; once one know one is
under the throes of a strong emotion such as fear or anger,
one can use one’s mind or other help to channel the emotion
effectively and as the individual wants.

[0007] Mental emotional states can heavily influence
actual behavior—in both positive and negative ways. Many
times the key to success or optimal behaviour is self-
wareness of oneself (know thyself)—moods or affect can be
very powerful if used correctly—e.g., righteous anger result-
ing in assertiveness and courage to overcome or destructive
if use wrongly e.g. fear causing worry, loss of confidence,
failure. Example benefits of such a system include allowing
one to recognize their fear, anger and other emotions in order
to deal effectively and channel it properly and productively.
Obviously there are many other emotions, including but not
limited to, sadness, despair, joy, happiness, anxiety, etc., the
detection, prediction of which and feedback to the user are
contemplated by the invention.

[0008] Emotional stability and control are important to
health, relationships and longevity. Understanding how one
reacts under certain stressors and triggers as well as being
able to proactively prepare, anticipate and channel emotions,
including encouraging/enhancing positive/desired emotions
and discouraging/reducing negative/unwanted emotions are
examples of benefits offered by embodiments of the inven-
tion.

BRIEF SUMMARY

[0009] Embodiments of the invention includes methods of
predicting an emotional state or affect of an individual and
providing feedback to the individual comprising sensing,
detecting or measuring one or more parameters of a person
at a first time; sensing, detecting or measuring one or more
of said parameters of the person at a second time; determin-
ing the changes or rates of changes to one or more of the said
parameters between the first and second time; estimating an
emotional state or changes to an emotional state of the
person based on said changes or rates of changes of one or
more of the parameters; and providing feedback of said
estimated emotional state or changes to the emotional state
of the person to the person.

[0010] In some embodiments parameters of a person
include one or more of the group consisting of: physiologi-
cal parameters; physical actions, verbal outputs both written
or spoken, muscle tension, facial expression and sounds. In
some embodiments physiological parameters of a person
include one or more of the group consisting of: blood
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pressure, pulse, respiration, perspiration, skin salinity, tem-
perature, subcutaneous vascular activity, pupillary response,
bodily reflexes, blood chemistry including hormone levels,
mandibular pressure, or physiological changes associated
with sexual arousal. In some embodiments physical actions
include one or more of the group consisting of: gesticula-
tions or hand or arm motions, type and speed of gait,
changes to head orientation such as head cocking or droop-
ing, grip or finger pressure or fist clenching or changes
thereto, body posture, speed or pressure used in manual
activities or typing, speed and volume of articulation or
sound enunciation such as yelling or whispering, weeping,
smiling or laughing.

[0011] In some embodiments, the sensing, detecting or
measuring is performed by the use of a smartphone wherein
one or more of the hardware components integrated within
said smartphone is used to sense, detect or measure a
parameter of the person. In some embodiments the hardware
components include one or more from the group consisting
of: camera, microphone, accelerometer, gyroscope, ther-
mometer, hygrometer, piezos and pressure sensors and GPS.
[0012] In some embodiments, a software application resi-
dent on said smartphone is used to receive data pertaining to
said parameter from said hardware component at said first
time and said second time, to determine a change or change
rate to said parameter, to estimate an emotional state or
change thereto of the person and to provide feedback to the
person on an estimated emotional state or changes thereto of
the person. In some embodiments, additional hardware
components for sensing, detecting or measuring a parameter
of a person are connected to said smartphone via either a
direct physical connection or wirelessly. In some embodi-
ments, the additional hardware is provided or included in
one from the group consisting of: wearables, spectacles,
temples, ear buds, scarves, necklaces, bracelets, watches,
rings, skin patches, hats, halters, physiological monitors and
other networked sensors. In some embodiments, a software
application resident on said smartphone receives data per-
taining to a parameter from a hardware component and
transmits this data to a remote system, and wherein said
remote system in wireless communication with said smart-
phone determines a change or change rate to said parameter
and estimates an emotional state or change thereto and
transmit this information to the smartphone which provides
feedback to the person on an estimated emotional state or
changes thereto of the person.

[0013] Other embodiments include a method of predicting
or identifying an emotional state or affect of a first individual
and providing a portion of that information to second
individual comprising sensing, detecting, measuring or
receiving one or more parameters of a first person at a first
time; sensing, detecting, measuring or receiving one or more
of said parameters of said first person at a second time;
determining the changes or rates of changes to one or more
of the said parameters between the first and second time;
estimating an emotional state or changes to an emotional
state of said first person based on said changes or rates of
changes of one or more of the parameters; providing feed-
back of said estimated emotional state or changes thereto of
the person to the person; and providing information pertain-
ing to the estimated emotional state or changes thereto of
said first portion to a second portion.

[0014] In some embodiments, a first person determines
which information is provided to said second person, and the
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first person can adjust the amount and details of information
to be shared with said second person through a software app
or application. In some embodiments, the first person and
said second person are remote from one another and
exchange information including information on emotional
states and changes thereto using smartphones, tablets, com-
puters or other hardware using wireless communications and
wherein such sharing of information may occur using social
networking platforms.

[0015] In some embodiments, the estimation of an emo-
tional state or changes to an emotional state are performed
using a processor which relies on one or more methods of
estimation or algorithms consisting of one or more of: rules
based engine; database or lookup table; self learning adap-
tive system; neural network or artificial intelligence. In some
embodiments, a person, by means of an software interface,
may modify the methods of estimation or algorithm’s inputs,
weightings or baselines or other parameters in order to more
finely tune said methods and algorithms and may provide
other feedback including subjective feedback of said per-
son’s own emotional state in order to improve the accuracy
of said estimations or improve an adaptive learning or
artificial intelligence system used for estimating emotional
states.

[0016] Still other embodiments include a system for pre-
dicting or identifying an emotional state or changes thereto
of a person and providing feedback information to that
person or another person comprising: one or more transduc-
ers for sensing, measuring or identifying parameters of a
person during a time interval; a processor for determining
the changes or rates of changes to one or more of the
parameters over said time interval and for estimating an
emotional state or changes to an emotional state of said
person based on said changes or rates of changes of the
parameters; and a user feedback means for providing feed-
back of said estimations by processor of emotional state or
changes thereto of the person to the person. In some embodi-
ments, at least one of said transducers and said processor and
said user feedback means are incorporated in a smartphone.
In other embodiments, at least one of the transducers is not
incorporated into a smartphone and is a wearable or other
device proximate to or in contact with the body of said
person said transducer relaying data via wireless communi-
cation to a processor. In some embodiments at least a portion
of the user feedback means is not incorporated into a
smartphone and is proximate or in contact with the body of
said person. In some embodiments, the system estimation of
emotional states or changes thereto by said processor is
accomplished using methods of estimation or algorithms
consisting of one or more of: rules based engine; database or
lookup table; self learning adaptive system; neural network
or artificial intelligence. In some embodiments, the system
comprises means for sharing the estimation of emotional
states or changes thereto of one person to another person.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 illustrates a group of parameters associated
with an individual that may be measured, received or
generated and used to estimate emotional states or affects of
the individual according to an embodiment.

[0018] FIG. 2 illustrates a system level diagram and pro-
cess schematic according to some embodiments.
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[0019] FIG. 3 illustrates the process flow of receiving
signals or datums, estimating emotional states, and provid-
ing feedback according to some embodiments.

[0020] FIGS. 4a-5 illustrate examples in tabular form of
hypothetical measured and derived data used to estimate
emotional state or changes to emotional states according to
some embodiments.

[0021] FIGS. 5a-c illustrate examples of feedback to the
user according to some embodiments.

DETAILED DESCRIPTION

[0022] Some embodiments of the invention are described
in the following. In our fast paced and hectic world with
many stimuli and psychological stressors, sometimes all at
once, it is sometime easy for emotions such as frustration,
anger, anxiety, worry, fear and others to develop or build up
so rapidly that the individual is either unaware or “behind
the curve” in recognizing these emotions and appropriately
dealing with them. For example, some individuals may
actually have trouble identifying their emotion correctly
and/or knowing how to respond appropriate—e.g., to maxi-
mize the value of the emotion, avoiding hurting others or
oneself, etc. Being able to recognize one’s emotional state
and also the change in one’s emotions, e.g., the onset of
anger or fear, to anticipate where one’s emotional state is
headed would be quite valuable to many in dealing with
emotions proactively and positively. Moreover, having a real
time feedback system that can forecast or predict emotional
lability or other changes in emotion and/or provide helpful
guidance in handling the emotion, e.g., instruction, encout-
agement, contacting of friend or medical personnel, would
be a great benefit to many who may want to understand their
emotional states, their “trigger buttons”, and those who want
to control and/or channel their emotions. For instance, one
may wish to be alerted that they are moving emotionally
towards anger so that they can take steps to prevent losing
temper or saying the wrong things; or being alerted that one
is becoming anxious in a social situation would allow the
person more control and chance to be proactive because they
understood what was going on. Furthermore, real time
guidance or “coaching” helping one to deal with or channel
the emotion the best way for the individual and setting
would be beneficial to many. Some Embodiments of the
inventions are directed at these goals of detecting affect or
emotional states or changes (including in some embodi-
ments of predicting or estimating of an individual’s minute
by minute emotional evolution), and providing real time
feedback to the person on the state of their emotions/affect/
mood and changes/evolution thereof—and in some embodi-
ments real time guidance or other feedback that helps the
user deal appropriately with their emotional state.

[0023] In one embodiment, and with reference to the
drawings included herein the invention comprises a system
that provides real time detection and monitoring of physical
aspects of an individual and/or aspects of the individual’s
activity, determines, computes or estimates that person’s
emotional state or affect or estimates the change of, evolu-
tion too or increasing probability of a change in the indi-
vidual’s mood or emotional state occurring, and provides
feedback, e.g., in real time, to the individual about the
person’s emotional change, change or potential change
thereof. In some embodiments, the notification to user can
take the form voice activated read-out, display on screen,
vibration of device, watch or other wearable. In some
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embodiments, additional feedback is provided to the user,
helping the user cope or appropriately act on their emotions
and changes thereof. For instance, if the emotion of anger is
identified, the user can hear a voice “calm down” or “anger
ramping, be careful”.

[0024] FIG. 1 illustrates an individual 110 and a group of
associated parameters 120 of that individual that may be
measured, sensed, detected or received via signals and/or
datums and which may be further analyzed to estimate and
emotional state affect, mood, the onset of such, or change
thereto generally. These represented parameters are not an
exhaustive list, but represent a subset of physiological and
physical parameters or data as well as higher level derived
analyses such as voice analysis, facial analysis, subcutane-
ous analysis, etc. According to some embodiments, by
measuring and/or determining these parameters, or a subset
of the parameters, in real time or in a near-continuous
fashion, estimations of emotional states and changes to
emotions are determined based on an estimating algorithm
as further described herein.

[0025] FIG. 2 illustrates a system diagram according to
some embodiments. Measured, detected, generated or
received signals or datums are sources of input 210 to
emotional predictive algorithm 220. These signals sources
may be raw data or processed or filtered data or user entered
data for example. Emotional predictive algorithm 220 pro-
duces Outputs 230 including but not limited to for example
estimated emotional states or prediction of oncoming emo-
tional states or transitions and one or more feedbacks to the
user, for example, warnings, coaching, recommended
actions etc. In some embodiments Algorithm 220 uses
database 240 to retrieve baselining, benchmarking, rules,
emotional look up information or other information, and
may store processed data and predictions in database 240.
User 250 is provided feedback 260 and may also, according
to some embodiments, confirm or disconfirm feedback,
adjust weighting to algorithm and provide other information
270 to tune algorithm.

[0026] FIG. 3 illustrates the process flow of receiving
signals or datums, estimating emotional states, and provid-
ing feedback according to some embodiments. Signals or
datums generated by a person or devices or systems asso-
ciated with a person are received 310. Based on received
signals or datums, one or more estimates of the emotional
state of the persons or changes to that person’s emotional
state are generated 320. One or more estimates or other
feedback is provided to the person 320. In some embodi-
ments, the person may provide feedback to the emotional
estimating system 340 in order to more finely tune and
improve the accuracy of the system. In some other embodi-
ments, the person may share their emotional data or portions
thereof with another person or party. This is an optional step
and is shown as 350.

[0027] In one embodiment, the system is exemplified by
an individual’s smartphone; or tablet; these examples pro-
vide for mobile, real time and privacy protected data since
the user is in possession of phone and the recording of data
and processing of emotional data may reside on the user’s
phone or may be encrypted and communicated to/from a
remote server or processor. In other embodiments a remote
or local pc or other system receives data (e.g., from net-
worked wearables), processes the data to generate an output
of some mood or emotion related data and communicates
this to user or other authorized party.
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[0028] Example physical systems and “wearables” may
include: smart phone, tablet, computers, smart glass type
technology, smart watchs, smart “tactical feedback” gloves,
any type of wearable device or any combination of the
aforementioned. Moreover these wearables can be con-
trolled or be coordinated to operate as a system, e.g., in
conjunction with a proximal or remote processor or using
the processing capability of one or more of the wearables.

[0029] In one embodiment, measurements of one or more
physiologic outputs and/or other idiosyncratic information
particular to a user including but not limited to voice data,
image data, muscle tension data, behavior etc. in real time
and processing the data, e.g., with an algorithm, correlating
the inputs and mapping inputs and correlated inputs to
possible or likely emotional state, moods or changes of
these, and reporting emotional related or indicative data (or
raw data or data in whatever form desired) to the user.

[0030] FIGS. 4a-5 illustrate in tabular form hypothetical
measured data, changes to the data, and rates of changes of
data used to estimate emotional state or changes to emo-
tional state according to some embodiments. The column
labeled SIGNAL contains specific datums. Datums repre-
sent specific input signals detected, measured or received by
the affect prediction system and may be raw, pre-processed
or processed signals and data representing a parameter of a
person. Examples of datums include but are not limited to
physiological parameters such as pulse, blood pressure,
respiration, skin salinity, physical parameters, voice analysis
including stress analysis, facial analysis, gesticulations or
other motions (e.g., are measured by an accelerometer
and/or gyroscope), muscle tension, keypad pressure or rates
of typing, and direct user input and feedback. These datums
and signals may be measured of generated as described
elsewhere herein. In these examples, the column specifying
WEIGHT represent weighting assigned to that particular
datum or signal in estimating an emotional state or change
and the weights are relative to other datums used in the
estimation of affect or changes thereto. The column repre-
senting CHANGE represents the direction change (if any) of
the signal/datum, for instance whether the signal/datum is
increasing, decreasing or relatively constant. The CHANGE
RATE column indicates that rate that the respective signal/
datum is changing (relative rate of change indicated by
number of + signs; the greater number of + signs indicates
a greater rate of change; 0 indicates a relatively constant
value of the signal/datum or no change in that signal/datum.

[0031] FIG. 4a represents a hypothetical data set by which
reduction in emotional tension is estimated. The reduction in
specific datums (e.g., mandibular tension, respiration, and
grip tension) with an increase in other datum (facial analysis
showing a slight smile or less furrowed brow) provides the
algorithm with an accurate estimation of emotional changes.
FIG. 4b, another hypothetical example, illustrates changes
and rates to specific signals/datum (e.g., teeth clenching,
grip tension, typing pressure, and grunting sounds) indicat-
ing an incipient spike of anger.

[0032] Estimation of emotions experienced by a person,
the intensity of such emotions and whether that emotion is
increasing or decreasing may be accomplished by reference
to a pre-populated database (e.g., a look-up table) that maps
datums/signals, and their absolute and/or relative values to
certain emotional states or meta-states. Alternatively a self-
learning or adaptive algorithm with or without used input
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and feedback and fine tuning may be used to estimate
emotional states or changes based on the measured signals/
datums.

[0033] The feedback to the user may include coaching
and/or recommendations of how to respond or what to do
next. For example, in anger is sensed the system may say
“calm down” “count to ten” or respond in a user pro-
grammed way, e.g., play favorite song. FIGS. 5a-c illustrate
examples of feedback to the user of emotional state esti-
mates according to some embodiments. In these hypotheti-
cal examples, FIG. 5a shows feedback to a user on their
smartphone display regarding their emotional state and real
time changes. In this example, three distinct emotive states
are displayed (the actual display format and traits to be
displayed may be set by user or application as desired
according to some embodiments), the levels of anger, calm-
ness and anxiety and their stability or lability as estimated by
the emotional state estimation algorithm and system. In this
example, the height of the bars represent the intensity of the
emotion relative to a baseline and the arrows indicate
whether that emotion is increasing or decreasing. In the
present example, the level of anger relative to a baseline is
still elevated but diminishing and the level of calmness is
increasing; the level of anxiety is relatively stable. This can
provide positive feedback to user and assist them in man-
aging their emotions.

[0034] FIG. 55 illustrates and example of where the emo-
tional estimating and feedback system warns an individual,
via their smartphone display, of an increase in anger levels
and coaches or recommends specific actions to deal or
ameliorate any anger. FIG. 5C illustrates another way to
display emotional feedback to a user on their smartphone. It
is important to note that there are a variety of ways to
provide feedback to a user, and such is not limited to a
smartphone or other display. For example, a vibrating ring or
bracelet, sounds via ear buds, heads up display, etc, may be
used to provide feedback to the user and embodiments of the
invention are not limited to any particular means of provid-
ing feedback.

Additional Examples Embodiments and Implementations

[0035] Although the following sections describe example
embodiments and many different characteristics, traits,
responses, and outputs of an individual user, it is to be
understood that these are examples only and embodiments
of the invention are not limited to what is described and
furthermore do not need to include each and every feature
described. For instance, a single data stream/point repre-
senting the user (e.g., voice analysis) may be all that is need
in a certain application to accurately identify the desired
information (e.g., stress or calm). Another embodiment may
need 2 inputs; another may use a dozen, etc.). The attached
drawings show some embodiments of the invention consis-
tent with and inclusive of the disclosure herein.

[0036] In some embodiments an individual has smart-
phone (or other smart type device) and uses hardware and
software (OS and apps) to effect and implement the emo-
tional detection and feedback system. The hardware includ-
ing sensors and other component chips may be incorporated
in the smartphone and additionally may be added on via a
hardware plug in (e.g., using the available ports/jacks on the
smartphone itself or networked to phone (e.g., via bluetooth
or other comm protocol). One or more apps on the smart-
phone (or may be remote on networked computer), reads
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real time data of sensors and other devices and estimates an
emotion state or dominant state or changing emotions or
states (e.g., increase in fear or anger) and provides real time
feedback (and in some cases coaching) to user about at least
one of: their current activity, physiologic state, emotional
status, changes in emotional affect or the like.

[0037] The processing system uses a multivariate
approach to estimate affect or changes thereto base on the
multiple variables and changes that are present. The algo-
rithm for estimate mood/affect/emotions may be based on a
look up table where certain detected user measured or
analyzed data is weighted and correlated to a likely emo-
tional state. For example, if pulse increases and keypad
typing pressure increases, this may indicate increasing
anger, whereas if the pulse increases but the keypad pressure
decreases may indicate increasing fear. The algorithm may
be a self-learning and adapting system (e.g., neural net-
work), and may get information from user (e.g., user inputs
their self-perceived emotion state or user confirms or dis-
confirms algorithms estimate of emotional state); this base-
lining and input from the user can be used to finely tune the
algorithm to provide more accurate and tailored results to
the user.

[0038] The system provides feedback to user on their
emotional state, and may provide feedback via numerous
ways; for example a screen display showing likely emotions
and changes thereto; an audio report or warning, a vibration
warning or pattern of vibrations through the phone to
represent emotions or warnings. The feedback may also be
provide via non-phone hardware (ear buds, heads-up display
on spectacle, pressure or squeezing from watch, etc.). Vari-
ous ways of relating information to the user will be evident
to one skilled in the art.

[0039] Examples of native phone hardware and associated
user specific information that may be derived and used to
infer emotional state may include (but not limited to):
[0040] accelerometers and gyroscopes—which can pro-
vide real time data on user’s motion, acceleration,
orientation, etc. This information may reveal changes
in gesticulations, speed of reaction, pauses and the like,
each of which can be used to infer (alone or together
with other inputs) emotional states or changing emo-
tions.

[0041] microphone—can record ambient sounds
including environment, speech, grunts, sighs, etc. Voice
analysis and voice analysis including stress analysis
(implemented via app or via a networked server) can be
used to infer emotional effect of changes thereto.
Records, filters, amplifies and otherwise processes
audio and other vibrations. Voice analysis may also
include analysis of the words spoken, the tone and
frequency content/intensity of the voice and changed in
these to estimate emotional state.

[0042] camera—pictures or videos of user can reveal
emotion states—via facial expression recognition for
example

[0043] email/text analysis—changes in use of words,
typing and spelling/grammar mistakes, length of com-
munication and changes thereto can reveal potential
changes in affect.

[0044] Examples of non-native hardware that can be con-
nected/networked to smartphone may include (but not lim-
ited to):
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[0045] pressure sensors—to measure magnitude and
real time changes of user’s grip on device—and the
pressure they apply to buttons, screen and keypads. A
case surrounding the phone may have the sensors
including a screen protector. [These sensors may also
be built into the device itself (e.g., sensors integrated in
case, keypad sensors—app to differentiate pressures,
etc.).] By measuring changes to grip tension and key-
pad/button pressures when typing or clicking and
changes in these variables, changes in emotional states
(e.g., anger, anxiety) may be identified. (note: may be
designed independently for keyboard wherein pressure
on keys while typing—can be used by itself or with
other indicators to identify affect and change in
affect—allowing feedback to user—feedback can be
positive (to encourage virtues such as bravery) or
negative—to alert user to vice or loss of control or
mistake such as with anger and fear.

[0046] Biometric and physiological sensors

[0047] Temperature, pressure, acoustic, optical sensors,
chemical sensors in proximity to body can be used to
measure of estimate user’s physiologic characteristics,
for example core or skin temperature may be measured
with wearable or ear bud. Pulse rate with an acoustic
sensor. Blood pressure with pressure sensor (e.g., arm
band). Skin salinity with chemical sensor in watch or
ring. Muscle tension including facial muscle and tem-
puro-mandibular tension with temples from glasses or
headband. Respiration rate through a pressure or “ten-
sion” sensor incorporated in bra or shirt. Pupillary
reaction via “smart glass” technology or via camera or
videocam.

[0048] Such sensors can be incorporated in a variety of
different device, e.g., to be used or worn by the use.
Wearable devices that can incorporate sensors to detect
physiologic signals may include (but are not limited to):
spectacles and temples, headband, headphones, ear buds,
necklace/pendant, bracelet/anklet, watch, clothing including
shoes and belts, skin patches, rings, etc.

Benchmarking, Baselining, and Self-Learning System

[0049] Because different individuals may have difference
emotional make-ups, e.g., some are more or less emotional
labile that others, some are more or less prone to specific
emotion, have different trigger points, have a harder or easier
time recognizing and/or coping with a specific emotion, in
some embodiments of the inventions, as baselining or
benchmarking of each individual is performed in order to
enhance, improve or optimize the system’s ability to timely
and accurately detect emotional status indicators and pro-
vide feedback to user. Additional baselining variables
include idiosyncratic behavior of the individual. For
example each individual may have one or multiple normal
baseline and/or set of norms in their physiological responses
(e.g., pulse, respiration, bp, skin salinity, pupillary response,
muscle contraction etc.) physical gestures, voice, voice
stress analysis, tones, words, typing habits, how tightly they
hold a device etc. By measuring these variables, e.g., in a
controlled condition such as relative calm, a baseline or
norm for the user can be established. In some embodiments,
user inputs known attributes about self or answers a ques-
tionnaire about self—the answers of which are used by the
system to set thresholds and baselines. In some embodi-
ments, the user monitors and adjusts the feedback received
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from the system to match the user own perception of their
emotional state; this provides the system algorithm with
additional data potential improving its performance by being
tuned to the specific responses of individual user.

[0050] In some embodiments, real time measurement and
analyses of one, several or all these inputs and variables is
monitored to identify changes which may or are known to
correlate with certain emotion states or states of mind, such
as anger, impatience, fear or uncomfortableness, etc. The
feedback system may include a means whereby the use
confirms the accuracy of the system emotional diagnosis/
reporting. In this example, the system is trained by the user,
based on user feedback, input and/or confirmation by the
user. In other example embodiments, the user may perceive
an emotional state or change and provide direct feedback to
the system and the system can associate the current mea-
sured data from that individual as indicative that emotional
state. In some embodiments, the user can track their emo-
tional states and changes over time and/or the user may
deliberately insert themselves into a situation to trigger
emotions, and monitor their emotional responses in real time
via the system thereby providing a means of cognitive
feedback therapy, In other embodiments, the system can be
used to categorize personality types (e.g., analogous to
Myers Briggs). By being exposed to certain questions,
images, situations, and monitoring emotional changes, infer-
ence of personality type may be made.

Example Algorithms

[0051] The processing algorithm (or algorithms), which
receives signal data that is generated by or associated with
the user, and generates one or more outputs such as for
example, compiled and processed raw data, estimated or
predicted emotional state or states, identification of ramping
up or down of certain emotions, changes and rates thereto,
etc. may be implemented in a variety of ways as will be
evident to one of ordinary skill in the art.

[0052] In some embodiments there may be a resident or
remote database or server which stores raw data and/or
historical and past data of the user and/or rules engine used
to process input data and output emotional information. In
some embodiments one or more look up tables may be
employed; with a look up table, certain raw or preprocessed
data are associated with one or more specific emotions or
emotional responses (weightings and magnitudes and rates
of change of the user signal data); the user data may be
mapped in a multivariate way and the ordered and weighted
input values at a given time may be compared to look up
table for matching (or near matching) emotional state or
changes thereto.

[0053] Other embodiments include a self learning algo-
rithm that uses feedback from user to tune the algorithm for
increased accuracy. For example, the user may initially set
up a user baseline, e.g., user is particularly not easily upset
or perturbed or conversely is very emotional labile and
easily triggered into various emotional states. Or can specify
certain emotions or physiological or physical responses
associated therewith in advance to the system. The user may
have access to “sliders” on screen in order to adjust the
weighting to difference user inputs thereby adjusting the
algorithm to give more or less weight (or ignore or focus
solely etc) on any one or several of the user parameters or
signals.
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[0054] 1In other embodiments the system can use neural
network or other adaptive multivariate systems to process
the input data to estimate emotional state or affect. In some
embodiments, the system outputs estimations of emotions
and requests user feedback, e.g., for the user to input their
own perceptions of their emotions, or to confirm, disconfirm
or suggest modifications to the algorithms output; this
allows for baselining a particular user, and fine tuning the
algorithm for that particular user. Benchmark or other data,
existing in the literature, e.g., psychology, behavior, medi-
cine, psychiatry, etc. may be user to relate physiological
states or changes (e.g., pulse, be respiration, skin salinity
etc.)), physical activities (etc. muscle tension, key pressing,
gesticulations, yelling, tearing, trembling, shivering, teeth
clenching, etc) and other measured idiosyncratic data. Addi-
tionally or alternatively, user can input known “triggers” or
stressors and known data about themselves in order to
baseline and tune the algorithms.

Example Uses of the System

[0055] Although the following sections describe example
uses and applications, it is to be understood that these are
examples only of the potential uses and applications, and the
uses or variations on implementation are not limited to what
is described herein. A person of ordinary skill will recognize
the wide applicability of a system as described herein and
embodiments of the invention may include all useful appli-
cation of the recognition and feedback system as exempli-
fied herein. Providing monitoring, forecasting or predicting
of emotional states or moods and/or changes thereof, alone
or couple with a real time, near-real time or delayed report-
ing or feedback system has many potential applications.
Without limitation and without being exhaustive, examples
of uses include, but are not limited to the following
examples

[0056] Example uses of the systems and methods accord-
ing to some embodiments include: Cognitive Therapy and
Self Help and Awareness, and Positive Feedback and con-
trol. Be being aware of one’s emotional states and lability in
response to certain stimuli, one can cope or manage or even
direct their emotional and actual responses in a positive way.
By being aware of the triggers for both positive and negative
emotions, one can seek to place themselves in positive
situations and avoid negative ones. One can apply learned
feedback techniques (e.g., anger or anxiety management)
proactively with advance warning of the onset of an emo-
tion. In general, one can learn to recognize and control or
direct ones emotions in a positive way to improve them-
selves, their personality and their relationships and the
system can provide one with increased control over one’s
feelings and behavior, and be a very empowering tool for
self development. Cognitive Therapy (and other psychologi-
cal therapies involving post mood analyses or real time
feedback and control).

[0057] Personality Identification. Emotional data collected
over time or in or in real time as response to specific
psychological or physical stressors can be analyzed to
predict certain personality traits, e.g., introvert or extrovert,
analytical or feeling, etc.

[0058] Social Interaction. Learning about another, getting
to know another more intimately, alerting the other to one’s
emotional state and emotional responses to the interaction
(e.g., what the other person said or did) can allow individu-
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als to more easily identify those who they would likely
“click” with or develop a friendship as well as warn of
incompatibility.

[0059] Feedback on advertising, products, political speech
or anything else user is exposed to for which feedback of
product provider is interested in—and this can be real time.
In one embodiment, the user agrees to allow their emotional
data (or portions thereof) to be share to provide of product/
ad/speech, etc.

[0060] Group Input and Therapy—members of a group
can selectively (or anonymously) share with members of the
group (or other 3rd parties) their individual data and group
collective data—Tlike a focus group in one example—or in
another case, to allow a group speaker to gauge the state of
the group in order to tailor her speech appropriately.

[0061] Business/personal negotiations and presentation.

Sharing Data

[0062] In some embodiments, a user may want to share
data in real time with another individual to allow them to
appreciate the emotional affect of “the other”-mutual and/or
reciprocal sharing would also be enabled. Embodiments
include a sharing of emotional states between individuals,
both in real time or non real time. In a real time sharing
scenario example, 2 persons want to get to know each other
and be aware of how they are making the other person feel
and alert to any emotional changes in the other person to
facilitate the communication or relationship (of course 1
person may share data while the other does not or they can
share different types of data). In an embodiment, an app on
a smartphone or tablet or PC would provide the real time
emotional data of one party to the other. The details of what
is shared could be controlled by the user providing the data.
This allows for sharing of the “feelings” of the other person
either in a face to face setting or where the individuals are
separated (e.g., in different homes, office, countries). In
another embodiment, voice analysis and/or voice stress
analysis may be used as a means to communicate emotional
status to the other party.

[0063] Exemplary embodiments include the ability of the
user to keep his emotional responses data completely private
and share only limited/filtered information to the extent he
wishes with whom he so chooses. Other embodiments
include multiple persons within groups sharing information
with each other, or subgroups within, and a correlative
function that identifies a “group emotion”, a sort of weight-
ing for the overall group composing the emotional responses
of the members of the group.

[0064] In other embodiments, individuals can utilize cer-
tain “wearable” or other “connected” devices including
headsets, armbands, etc, while chatting, texting or otherwise
communicating with another person, for instance at their
desk computer, and thereby share their emotional responses/
state with the other person. This would facilitate “getting to
know someone” remotely, and allows for a deeper appre-
ciation of the other person’s personality.

[0065] Other embodiments include non-real time feedback
where the use or another entity (e.g., doctor) can review the
time evolution of a user’s emotion state (e.g, over the course
of a day). The user can track their emotional changes to the
events during the day and learn what triggers these changes,
and thereby learn more about themselves, their emotional
triggers (good and bad). For example, the output may be a
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daily chart/graph showing different emotional states and
changes thereto throughout the day.

[0066] In some embodiments, the system, or components
thereof, may be anonymous in some instances to facilitate
privacy protecting collection of data for analysis. For
instance, a user may wish to provide emotional feedback to
an advertiser, but wants to remain anonymous. The privacy
protected embodiment would allow the sharing of emotional
data without identifying the individual.

[0067] In some embodiments, the system is implemented
using a single “wearable” or other device attached or con-
nect to users body providing real time sensing of one or
more user variables allowing for an inference or estimation
of one or more emotions, mood, affects, dispositions or
inclinations. The signal processing can be accomplished on
an internal processor of the device or in some embodiments
by a remote processor connected to the attached device by
wireline or wireless connections. In some embodiments the
output estimation is conveyed directly to user or another
party. Examples of such emotions/moods/dispositions
include but are not limited to: anger. frustration, irritation,
annoyance, impatience, intimidation, uncomfortableness,
fear, worry, anxiety, calmness, relaxedness, ambivalence,
surprise, astonishment, confusion, bewilderment, rage,
warmth, sympathy, empathy, compassion, pity, attracted,
aroused, love, desire, down, sad, depressed, loneliness,
happiness, contentedness, joyful, excited, scared.

[0068] While the invention has been described with ref-
erence to exemplary embodiments, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the scope of the invention. Furthermore,
while the above description contains much specificity, these
should not be construed as limitations on the scope of any
embodiment, but as exemplifications of the presented
embodiments thereof. Many modifications may be made to
adapt a particular situation or material to the teachings of the
invention without departing from the essential scope thereof.
Therefore, it is intended that the invention not be limited to
the particular embodiment disclosed as the best or only
mode contemplated for carrying out this invention, but that
the invention will include all embodiments that may be
contemplated based on the above description. Also, in the
drawings and the description, there have been disclosed
exemplary embodiments of the invention and, although
specific terms may have been employed, they are unless
otherwise stated used in a generic and descriptive sense only
and not for purposes of limitation, the scope of the invention
therefore not being so limited. Furthermore, although a
variety of potential system inputs, variables, measurements,
processing outputs, and other details have been described,
embodiments of the invention are not limited to implemen-
tations of any specific number of these parameters, and
embodiments of the invention may include a large or mini-
mal set of these parameters depending on the application or
desired need. Moreover, the use of the terms first, second,
etc. do not denote any order or importance, but rather the
terms first, second, etc. are used to distinguish one element
from another. Furthermore, the use of the terms a, an, etc. do
not denote a limitation of quantity, but rather denote the
presence of at least one of the referenced item.
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What is claimed is:

1. A method of predicting an emotional state or affect of
an individual and providing feedback to the individual
comptrising:

sensing, detecting or measuring one or more parameters

of a person at a first time;
sensing, detecting or measuring one or more of said
parameters of the person at a second time;
determining the changes or rates of changes to one or
more of the said parameters between the first and
second time;
estimating an emotional state or changes to an emotional
state of the person based on said changes or rates of
changes of one or more of the parameters; and

providing feedback of said estimated emotional state or
changes to the emotional state of the person to the
person.

2. The method of claim 1 wherein said parameters of a
person include one or more of the group consisting of:
physiological parameters; physical actions, verbal outputs
both written or spoken, muscle tension, facial expression,
and sounds.

3. The method of claim 2 wherein said physiological
parameters of a person include one or more of the group
consisting of: blood pressure, pulse, respiration, perspira-
tion, skin salinity, temperature, subcutaneous vascular activ-
ity, pupillary response, bodily reflexes, blood chemistry
including hormone levels, mandibular pressure, or physi-
ological changes associated with sexual arousal.

4. The method of claim 2 wherein said physical actions
include one or more of the group consisting of: gesticula-
tions or hand or arm motions, type and speed of gait,
changes to head orientation such as head cocking or droop-
ing, grip or finger pressure or fist clenching or changes
thereto, body posture, speed or pressure used in manual
activities or typing, speed and volume of articulation or
sound enunciation such as yelling or whispering, weeping,
smiling or laughing.

5. The method of claim 1 wherein sensing, detecting or
measuring is performed by the use of a smartphone wherein
one or more of the hardware components integrated within
said smartphone is used to sense, detect or measure a
parameter of the person.

6. The method of claim 5 wherein said hardware compo-
nents include one or more from the group consisting of:
camera, microphone, accelerometer, gyroscope, thermom-
eter, hygrometer, piezos and pressure sensors and GPS.

7. The method of claim 5 wherein a software application
resident on said smartphone is used to receive data pertain-
ing to said parameter from said hardware component at said
first time and said second time, to determine a change or
change rate to said parameter, to estimate an emotional state
or change thereto of the person and to provide feedback to
the person on an estimated emotional state or changes
thereto of the person.

8. The method of claim 5 wherein an additional hardware
component for sensing, detecting or measuring a parameter
of a person is connected to said smartphone via either a
direct physical connection or wirelessly.

9. The method of claim 8 wherein said additional hard-
ware is provided or included in one from the group consist-
ing of: wearables, spectacles, temples, ear buds, scarves,
necklaces, bracelets, watches, rings, skin patches, hats,
halters, physiological monitors and other networked sensors.
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10. The method of claim 9 wherein a software application
resident on said smartphone receives data pertaining to a
parameter from a hardware component and transmits this
data to a remote system, and wherein said remote system in
wireless communication with said smartphone determines a
change or change rate to said parameter and estimates an
emotional state or change thereto and transmit this informa-
tion to the smartphone which provides feedback to the
person on an estimated emotional state or changes thereto of
the person.

11. A method of predicting or identifying an emotional
state or affect of a first individual and providing a portion of
that information to second individual comprising:

sensing, detecting, measuring or receiving one or more

parameters of a first person at a first time;

sensing, detecting, measuring or receiving one or more of

said parameters of said first person at a second time;

determining the changes or rates of changes to one or
more of the said parameters between the first and
second time;

estimating an emotional state or changes to an emotional

state of said first person based on said changes or rates
of changes of one or more of the parameters;
providing feedback of said estimated emotional state or
changes thereto of the person to the person; and
providing information pertaining to the estimated emo-
tional state or changes thereto of said first portion to a
second portion.

12. The method of claim 11 wherein said first person
determines which information is provided to said second
person, and wherein said first person can adjust the amount
and details of information to be shared with said second
person through a software app or application.

13. The method of claim 12 wherein said first person and
said second person are remote from one another and
exchange information including information on emotional
states and changes thereto using smartphones, tablets, com-
puters or other hardware using wireless communications and
wherein such sharing of information may occur using social
networking platforms.

14. The method of claim 11 wherein said estimation of an
emotional state or changes to an emotional state are per-
formed using a processor which relies on one or more
methods of estimation or algorithms consisting of one or
more of: rules based engine; database or lookup table; self
learning adaptive system; neural network or artificial intel-
ligence.

15. The method of claim 14 wherein the said person, by
means of an software interface, may modify the methods of
estimation or algorithm’s inputs, weightings or baselines or
other parameters in order to more finely tune said methods
and algorithms and may provide other feedback including
subjective feedback of said person’s own emotional state in
order to improve the accuracy of said estimations or improve
an adaptive learning or artificial intelligence system used for
estimating emotional states.

16. A system for predicting or identifying an emotional
state or changes thereto of a person and providing feedback
information to that person or another person comprising:

one or more transducers for sensing, measuring or iden-

tifying parameters of a person during a time interval;
a processor for determining the changes or rates of
changes to one or more of the parameters over said
time interval and for estimating an emotional state or
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changes to an emotional state of said person based on
said changes or rates of changes of the parameters;
and

a user feedback means for providing feedback of said
estimations by processor of emotional state or
changes thereto of the person to the person.

17. The system of claim 16 wherein at least one of said
transducers and said processor and said user feedback means
are incorporated in a smartphone.

18. The system of claim 16 wherein at least one of the
transducers is not incorporated into a smartphone and is a
wearable or other device proximate to or in contact with the
body of said person said transducer relaying data via wire-
less communication to a processor and wherein at least a
portion of the user feedback means is not incorporated into
a smartphone and is proximate or in contact with the body
of said person.

19. The system of claim 16 wherein the estimation of
emotional states or changes thereto by said processor is
accomplished using methods of estimation or algorithms
consisting of one or more of: rules based engine; database or
lookup table; self learning adaptive system; neural network
or artificial intelligence.

20. The system of claim 16 further comprising means for
sharing said estimation of emotional states or changes
thereto of said person to another person.
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