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(57) ABSTRACT

A computing system for interacting with a user comprises a
processor and a memory storing executable software which,
when executed by the processor, causes the processor to
commence an interactive session with a user, receive input
data from the user during the interactive session, analyze the
received input data and output a response to the user to
continue the interactive session with the user. The processor,
prior to outputting the response, identifies one or more topics
from the received input data, ascertains a tone of the
received input data, generates a mirroring prompt based on
the ascertained tone of the received input data, and output to
the user the generated mirroring prompt. The processor
outputs the mirroring prompt to the user during the interac-
tive session to cause an increase in a level of engagement of
the user with the interactive session.
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Paying attention to the good things in our lives
Q | can help us feel more grateful.

When you feel gratitude, some of the effects of
Q negative thinking begin to subside.

Let's take a look at three things you are
Q graceful for today.

I'm ready!

FIG. 4A

When you feel gratitude, some of the effects
Q of negative thinking begin to subside.

Let's take a look at three things you are
Q grateful for today.

I'm ready! Q

Q (oK)

Q) [What's the first thing you are grateful for today?)

ll @@[m@ﬂ]

FIG. 4B
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Q [ What's the first thing you are grateful for today?)

| am grateful for the sun coming out today. It is
finally spring O

Ok. thanks, Feeling the warmth of the sunshine
Q | can be a positive enjoyable experience.

('Let's think of another. )

Q (What else are you grateful for today? |

3@@@1'

FIG. 4C

L —
Q (Finally, what's a third thing you're grateful for today?)

for an easy morning. Had time to drink coffee
quietly and was then able to drive the kids to O

school on my time

(Thanks. Studies find that although there are
day-to- day hassles involved with having kids, in
Q the long-run parents are happier than non-parents,

[Reflecting on why we are feeling grateful can help)
enhance those feeling. Do you want to reflect on
Q the meaning of this?

OK sure. ||Not right now.

J/

FIG. 4D
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SYSTEMS AND METHODS FOR DYNAMIC
USER INTERACTION FOR IMPROVING
HAPPINESS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §
119(e) to U.S. Provisional Application Ser. Nos. 62/656,231,
filed on Apr. 11, 2018 and 62/533,423, filed on Jul. 17, 2017.
This application is also a continuation-in-part of U.S. Non-
Provisional application Ser. No. 14/284,229, filed on May
21, 2014, which claims priority under 35 U.S.C. § 119(e) to
U.S. Provisional Application Ser. No. 61/825,742, filed on
May 21, 2013. This application is also a continuation-in-part
of U.S. Non-Provisional application Ser. No. 14/990,380,
filed on Jan. 7, 2016, which claims priority under 35 U.S.C.
§ 119(e) to U.S. Provisional Application Ser. No. 62/101,
315, filed on Jan. 8, 2015. The entire contents of each
above-noted application is herein incorporated by reference
in their entirety.

FIELD OF INVENTION

[0002] The present invention is directed to a computing
system, and a process carried out by such system, for
simulating human cognitive functions. More specifically, the
present invention is directed to a computing system and a
technologically implemented method for dynamically inter-
acting with a user for the purpose of improving the user’s
happiness level by demonstrating empathy during such
interaction in order to cause, during such interaction in order
to cause, among other things, a higher level of engagement
by the human with the computing system.

BACKGROUND

[0003] There are a multitude of programs designed to
improve physical, emotional and/or psychological well-
being of a person. These programs are offered through a
number of channels, ranging from live in-person classes or
sessions to online/offline media. Software applications
executed on a mobile device (mobile applications) such as a
smartphone have been developed to likewise engage users to
improve their physical and/or psychological well-being.
Some mobile applications employ an interactive model that
adapts to a user’s behavior over time and seek to serve as
“virtual coaches” or “virtual psychotherapists” that guide the
user to achieve a desired goal.

[0004] However, existing mobile applications or other
types of software applications (e.g., executed on a general-
purpose computer, tablet, smartphone, etc.) that seek to
modify or improve the behavior and/or the psychological
well-being of users often fail to achieve the desired results
due to low or very low levels of engagement by the users
with such applications. This problem is exacerbated for
software applications that require or otherwise entail
extended or sustained usage. Accordingly, the resulting low
level of engagement leads to lack of commitment by users
that, in turn, inevitably leads to failure in achieving the goals
desired by those users. Even during usage of these applica-
tions, low level of engagement leads to reduced efficacy that,
in turn, leads to a highly suboptimal improvement in well-
being.
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OBIECTS AND SUMMARY OF THE
INVENTION

[0005] In view of the foregoing, it is an object of the
present invention to provide a computing system/method for
interacting with users for moditying their behavior and/or
the psychological well-being, particularly for improving
levels of happiness, which may further constitute alleviation
and reduction of symptoms of mental health conditions such
as depression and anxiety, wherein such interaction is imple-
mented in a manner that causes a high level of engagement
with users.

[0006] It is another object of the present invention to
provide a computing system/method for interacting with
users for the purpose of improving levels of happiness in
which such interaction entails engaging by the computing
system with users in a manner(s) that simulates human
emotion and/or human cognitive skill, such as empathy, in
order to beneficially result in a high level of engagement by
the users and better efficacy of the overall interaction,
leading to higher increases in the behavior and/or the
psychological well-being of the users.

[0007] In accordance with an embodiment of the present
invention, a computing system for interacting with users is
provided, in which the computing system commences an
interactive session with a user, receives input data from the
user during the interactive session, analyzes the received
input data and outputs a response to the user to continue the
interactive session with the user. The computing system
further, prior to outputting the response, identifies one or
more topics from the received input data, ascertains a tone
of the received input data, generates a mirroring prompt
based on the ascertained tone of the received input data, and
outputs to the user the generated mirroring prompt such that
the outputting of the mirroring prompt during the interactive
session causes an increase in a level of engagement of the
user with the interactive session.

[0008] As an aspect of the present invention, the comput-
ing system generates a mirroring prompt that is indicative of
identified one or more topics and reflective of an ascertained
tone.

[0009] As another aspect, the computing system generates
a mirroring prompt that is of an appropriate tone in respond-
ing to an ascertained tone.

[0010] As a further aspect, the computing system includes
a database storing a plurality of selectable mirroring prompts
and generates a mirroring prompt by selecting at least one of
the stored selectable mirroring prompts.

[0011] As yet another aspect, the computing system gen-
erates a mirroring prompt using natural language generation
techniques.

[0012] As yet a further aspect, the computing system
includes a communication device capable of communicating
with an external computer, obtains information about iden-
tified one or more topics from the external computer via the
communication device, and generates a mirroring prompt
using the obtained information.

[0013] As a feature of this aspect, the obtained informa-
tion includes current information pertaining to the identified
one or more topics accessible via the Internet.

[0014] As still yet another aspect, the computing system
includes at least one sensor being adapted to obtain supple-
mental user data and generates a mirroring prompt at least in
part on the obtained supplemental user data.
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[0015] As still yet a further aspect, the computing system
commences an interactive session with a user, the interactive
session being part of a happiness track selected by the user
and generates and outputs a mirroring prompt to the user
during the interactive session to cause an increase in a level
of happiness of the user in accordance with the selected
happiness track.

[0016] In accordance with another embodiment of the
present invention, a method for a computing system to
interact with users is provided, in which the computing
system comprises at least one processor, and the inventive
method comprises commencing, by the at least one proces-
sor, an interactive session with a user, receiving, by the at
least one processor, input data from the user during the
interactive session, analyzing, by the at least one processor,
the received input data, and outputting, by the at least one
processor, a response to the user to continue the interactive
session with the user, wherein prior to outputting the
response, the at least one processor: identifies one or more
topics from the received input data, ascertains a tone of the
received input data, generates a mirroring prompt based on
the ascertained tone of the received input data, and output to
the user the generated mirroring prompt, and wherein the
outputting of the mirroring prompt to the user during the
interactive session causes an increase in a level of engage-
ment of the user with the interactive session.

[0017] As an aspect of this embodiment, the method
comprises generating, by the at least one processor, a
mirroring prompt that is indicative of identified one or more
topics and reflective of an ascertained tone.

[0018] As another aspect, the method comprises generat-
ing, by the at least one processor, a mirroring prompt that is
of an appropriate tone in responding to an ascertained tone.
[0019] As a further aspect, the method comprises storing,
by the at least one processor, a plurality of selectable
mirroring prompts in a database and generating, by the at
least one processor, a mirroring prompt by selecting at least
one of the stored selectable mirroring prompts.

[0020] As yet another aspect, the method comprises gen-
erating, by the at least one processor, a mirroring prompt
using natural language generation techniques.

[0021] As yet a further aspect, the computing system
comprises at least one processor and a communication
device capable of communicating with an external com-
puter, and the inventive method comprises obtaining, by the
at least one processor, information about identified one or
more topics from the external computer via the communi-
cation device, and generating, by the at least one processor,
a mirroring prompt using the obtained information.

[0022] As a feature of this aspect, the obtained informa-
tion includes current information pertaining to the identified
one or more topics accessible via the Internet.

[0023] As still yet another aspect, the computing system
comprises at least one processor and at least one sensor
being adapted to obtain supplemental user data, and the
inventive method comprises generating, by the at least one
processor, a mirroring prompt at least in part on the obtained
supplemental user data.

[0024] As still yet a further aspect, the method comprises
commencing, by the at least one processor, an interactive
session with a user, the interactive session being part of a
happiness track selected by the user and generating and
outputting, by the at least one processor, a mirroring prompt
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to the user during the interactive session to cause an increase
in a level of happiness of the user in accordance with the
selected happiness track.

[0025] In accordance with a further embodiment of the
present invention, a computing system for interacting with
users is provided, in which the computing system com-
mences an interactive session with a user, the interactive
session being part of a happiness track selected by the user,
receives input data from the user during the interactive
session, analyzes the received input data, and outputs a
response to the user to continue the interactive session with
the user. The computing system further, during the interac-
tive session, identifies one or more topics from the received
input data and determines whether to output an option to the
user for switching to a different happiness track.

[0026] As an aspect of this embodiment, the computing
system determines to output an option to a user for switching
to a different happiness track when relevance of identified
one or more topics to a selected happiness track is not
greater than a threshold.

[0027] As a feature of this aspect, the computing system
determines to output an option to a user for switching to a
different happiness track when identified one or more topics
having relevance not greater than a threshold is detected a
plurality of times.

[0028] As another aspect, the computing system deter-
mines to output an option to a user for switching to a
different happiness track based on tone of received input
data.

[0029] In accordance with yet another embodiment of the
present invention, a method for a computing system to
interact with users is provided, in which the computing
system comprises at least one processor, and the inventive
method comprises commencing an interactive session with
a user, the interactive session being part of a happiness track
selected by the user, receiving input data from the user
during the interactive session, analyzing the received input
data, and outputting a response to the user to continue the
interactive session with the user. The method further com-
prises, during the interactive session, identifying one or
more topics from the received input data and determining
whether to output an option to the user for switching to a
different happiness track.

[0030] As an aspect of this embodiment, the method
comprises determining to output an option to a user for
switching to a different happiness track when relevance of
identified one or more topics to a selected happiness track is
not greater than a threshold.

[0031] As a feature of this aspect, the method comprises
determining to output an option to a user for switching to a
different happiness track when identified one or more topics
having relevance not greater than a threshold is detected a
plurality of times.

[0032] As another aspect, the method comprises determin-
ing to output an option to a user for switching to a different
happiness track based on tone of received input data.
[0033] These and other objects, advantages, aspects and
features of the present invention are as described below
and/or appreciated and well understood by those of ordinary
skill in the art.

BRIEF DESCRIPTION OF THE FIGURES

[0034] FIG. 1 is a block diagram of an exemplary com-
puting system in accordance with the present invention.
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[0035] FIG. 2 is an exemplary flowchart including steps
for simulating conveyance of empathy by the exemplary
computing system in accordance with the present invention.
[0036] FIG. 3 is an exemplary flowchart explaining mir-
roring prompt feature of the present invention.

[0037] FIGS. 4A-4D are screenshots illustrating examples
of application of the mirroring prompt in accordance with
the present invention.

[0038] FIG. 5 is an exemplary flowchart explaining pro-
active triaging feature of the present invention.

DETAILED DESCRIPTION

[0039] The present invention is an interactive computing
system, as well as a method employed by a technological
device, that provides an environment for interacting with a
(human) user in a manner that results in a high level of
engagement with that user for the purpose of increasing the
level of happiness of that user.

[0040] Ingeneral, and as described in greater detail herein,
the computing system is configured to provide and engage
the user in a set of activities and tasks particularly designed
and selected for that user to increase the user’s level of
happiness. In accordance with the present invention, the
computing system dynamically responds to the user’s
actions and feedback, which result from the user’s partial or
full performance of certain activities and tasks, and such
dynamic responding by the computing system entails inter-
action that includes demonstration of simulated human
emotion and/or human cognitive skill, such as empathy. As
will be further described, interaction that includes demon-
stration of simulated human emotion and/or human cogni-
tive skill results in a more personal and in-context environ-
ment with the user, mimicking a human-to-human
conversation that, in turn, results in a manner of guiding the
user that leads to achieving the desired goal.

[0041] Referring now to the drawings in which like
numerals represent the same or similar elements, and ini-
tially to FIG. 1 thereof, a computing system 10 configured
in accordance with the present invention is illustratively
shown in accordance with one embodiment. The computing
system 10 includes one or more processors 11 that processes
various input data and stored data and controls operations of
other components within the computing system 10 to enable
herein described dynamic interaction between a user or users
20 and the computing system 10. As will be further
described, the processor 11 processes data by performing
numerous mathematical algorithms and analytical compu-
tations. The processor 11 may also be a plurality of pro-
cessing units that each carries out respective mathematical
algorithm and/or analytical computation. As will also be
further described, the processor 11 is enhanced by artificial
intelligence. The computing system 10 further includes a
speaker/microphone 12, a display 13, an interface 14, a
camera/video monitor 15 and a biometric sensor 16. The
computing system 10 receives input data either directly from
the user 20 or obtains input data (e.g., visual, acoustic,
biometric, etc. data of the user 20) via one or more of the
components above and the processor 11 analyzes the user
input data. For example, the camera/video monitor 15 may
be used to obtain visual data (e.g., still or moving image for
capturing facial expression or other bodily gestures) of the
user 20 or the biometric sensor 16 may be used to obtain
biometric data (e.g., heart rate (HR), heart rate variability
(HRV), brainwave, etc.) of the user 20 while the user is
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engaged in an activity or a task. Once the processor 11
analyzes the input data, the computing system 10 provides
an appropriate response to the user 20 via the speaker 12 or
the display 13. The response as described herein may
comprise a prompt, an answer to a question, a follow up
question, a suggestion, an advice, a general statement, etc.
The method of responding to the user 20 may include, for
example, synthetic speech, a visual avatar, typed or printed
words, etc.

[0042] The computing system 10 further includes a com-
munication unit or device 17, an input/output port 18 and a
memory 19. The communication unit 17 allows the com-
puting system 10 to communicate with the user’s other
electronic devices or with additional sensors within a vicin-
ity of the user over a network 30. The network 30 may
include wireless communications, wired communications,
etc. The network 30 may include the Internet, a wide area or
local area network, etc. The computing system 10 may use
the I/O port 18 for inputting and outputting data. The
computing system 10 includes the memory 19 which stores
programs and applications.

[0043] The computing device 10, as well as the user’s
other electronic devices or the additional sensors, may be
part of or otherwise be connected to the network 30 and
coupled to a server or a service provider 40. The broken lines
in FIG. 1 signify that the user 20, the network 30, the server
40 and the computing system 10 may be connected to any
one or more of the user 20, the network 30, the server 40 or
the computing system 10, either directly, indirectly, or
remotely over a communication path. One or more of the
computing system 10, the network 30 and the server 40 may
be located on one computer, distributed over multiple com-
puters, or be partly or wholly Internet-based.

[0044] In certain embodiments of the present invention,
the computing system 10 embodies a service of various
treatment and prevention disciplines, such as positive psy-
chology, cognitive behavioral therapy, mindfulness, stress
reduction, etc. One exemplary service is referred to herein
for convenience as “Happify.” Happify is a novel, science-
based online service for engaging, learning and training the
skills of happiness. Happify is based on a framework devel-
oped by psychologists and researchers in a collection of
therapeutic disciplines such as Cognitive Behavioral
Therapy, Mindfulness, Positive Psychology etc., and assists
users in the development of certain skills related to being
happy, for example, Savor, Thank, Aspire, Give and Empa-
thize (or S.T.A.G.E.™). In certain embodiments, each skill
is developed using various activities, ordered in increasing
skill level, that gradually unlock as the user progresses in
building that skill. With Happity, a user selects a “track” that
contains sets of activities that are designed to address a
specific life situation or goal.

[0045] The Happify system may be implemented on a
user’s mobile electronic device, such as a smartphone or
tablet, or may be implemented on the user’s personal com-
puter (PC). Happify may be embodied within a mobile
application, an executable software program, or another
suitable form. For instance, a user may download and install
a mobile application that provides the Happify service. The
user, via the mobile application, selects a Happiness track
and is provided with a set of activities that are designed to
improve the user’s happiness level in accordance with the
selected track.
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[0046] As the user performs one or more of these activi-
ties, the Happify system assesses and re-assesses the user’s
physical and emotional states using various tools. For
instance, there may be a plurality of sensors (e.g., biometric)
that are placed within a vicinity of the user (e.g., in wired
and/or wireless communication with the user’s smartphone)
that extract biometric information from the user while the
user is engaged in an activity or a task. Examples of such
extracted biometric information are heart rates, heart rate
variability, brainwaves, body heat, pupil dilations, etc. In
another instance, one or more sensor mechanisms within the
user’s smartphone (e.g., speaker, camera, microphone, but-
tons, keys, etc.) are used to capture user information.
Examples of such captured information are recorded speech,
typed texts, facial expression, etc. In a further instance, the
user’s physical or emotional states may be assessed from
self-reports such as questionnaires. In other instances, a mix
of foregoing information may be used concurrently to assess
the user’s physical or emotional states.

[0047] In accordance with the Happify system, the
extracted, captured and/or otherwise provided information
are processed to analyze the user’s feelings including, but
not limited to, the user’s reaction, the user’s engagement
level, the user’s adherence level, the change in the user’s
psychological state, etc. in regards to the performed, or
partially performed, Happify activities. Processing may be
carried out within the Happify application or by another
processing unit that resides within the smartphone (or tablet
or other computing system). Alternatively, the extracted
and/or captured information are transmitted and processed
remotely by a server (or other remote electronic device). In
any of these versions, processing includes application of
select mathematical algorithms and analytical computations
on user input data obtained while the user performs the
activities. The processing ultimately results in providing of
select follow up activities that further enhance development
of the happiness skill in order to achieve the desired out-
come.

[0048] In further accordance with the Happify system, the
processing of data and/or the providing of follow-up activi-
ties is ongoing. In particular, as the user performs the
provided activity, the Happify system continually monitors
and interacts with the user to obtain ongoing real-time
information. For example, the ongoing real-time informa-
tion may be a user’s response to a question, what the user has
done in response to a task, or various other biometric
information of the user obtained from the sensor(s) placed
within a vicinity of the user. With such real-time or aggre-
gate analysis, the user’s interaction with the Happify system
becomes more dynamic and results in higher levels of
engagement as that interaction continues.

[0049] Further details of the Happify system and operation
of'the Happify system are set forth in U.S. patent application
Ser. No. 14/284,229, entitled “SYSTEMS AND METHODS
FOR PROVIDING ON-LINE SERVICES” and U.S. patent
application Ser. No. 14/990,380, entitled “DYNAMIC
INTERACTION SYSTEM AND METHOD,” and the entire
contents of each of these applications is incorporated herein
by reference. For the sake of brevity, further details of the
Happify system/service are not provided herein (except as
otherwise described herein).
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Empathy

[0050] In accordance with the present invention, the com-
puting system further dynamically responds to the user’s
actions and feedback by demonstrating simulated human
emotion and/or human cognitive skill. In certain embodi-
ments to be discussed, the computing system is configured
to demonstrate empathy.

[0051] In further accordance with the present invention, a
computing system is equipped or otherwise programmed
with artificial intelligence for simulating a variety of human
emotion and cognitive functions. For purposes herein, the
term artificial intelligence (Al) means a machine or device
suitably adapted or programmed in a manner sufficient so
that the machine or device perceives its environment (or the
desired environment) and takes actions that maximize its
chance of successfully achieving its intended goals, as well
as processes carried out by such machines or devices. The
term Al can further mean the ability to learn from data and
generalize unseen data by a machine. Display of artificial
intelligence by a computing system generally includes per-
formance of tasks that normally require a human intelli-
gence. Various embodiments of the present invention are
directed to demonstration of artificial “emotional” intelli-
gence, which is a particular subset of human intelligence.
[0052] The field of artificial intelligence draws upon vari-
ous diverse fields, such as computer science, mathematics,
psychology, linguistics, philosophy and many others. In
more recent years, Al has progressed to the point of under-
standing (at least from the machine’s perspective) the aspect
of human intelligence that is known as emotional intelli-
gence, e.g., empathy. The term “empathy” generally is
defined as the (human) ability to understand and share the
feelings of another. In other words, empathy is the capacity
to understand or feel what another person is experiencing
from within the frame of reference of the other person. With
recently developed Al emotion models, machines can now
be programmed to learn when and how to display emotion
in ways that enable the machine to appear empathetic or
otherwise emotionally intelligent.

[0053] Inaccordance with the present invention, the above
discussed Happity system further interacts and engages with
users in an empathetic and supportive manner to provide
certain benefits as herein described. The system/process of
the present invention, therefore, in certain embodiments, is
capable of emotional intelligence and with such emotion
intelligence, conveys empathy to users of the system to keep
the user advantageously engaged over time.

Mirroring Prompt

[0054] In certain embodiments, the inventive system
includes artificial intelligence sufficient to provide the sys-
tem with a so-called “mirroring” ability. As described
herein, the inventive system in such certain embodiments
employs various algorithms, such as topic analysis, natural
language classification, etc. to reflect back on input received
from the user and/or measurement data collected from the
user, and then responds to the user with context-based
responses.

[0055] In each of the embodiments described herein in
which Al is employed by the inventive computing system to
convey or simulate emotional intelligence, the environment
presented to the user beneficially is human-like from the
perspective of the user that results in a more rewarding or
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engaging environment to the user that, in turn, results in
greater engagement by the user that, in turn, results in a far
greater chance of success in the ultimate goal of achieving
a greater level of happiness.

[0056] FIG. 2 is a flowchart that shows the various steps
that the inventive computing system of the present invention
employ to convey, or to simulate conveyance of, empathy. In
accordance with an exemplary embodiment of the present
invention, the steps shown in FIG. 2 are implemented at
various times during interaction with the user. In accordance
with another exemplary embodiment of the present inven-
tion, the steps are carried out at each and every turn of a
dialogue during interaction with the user. For convenience
herein, interaction with the user is also referred to herein as
an interactive session.

[0057] During an interactive session, the inventive com-
puting system receives user input data while an activity is in
progress. As shown in FIG. 2, the process of demonstrating
empathy by mirroring begins with the computing system
ascertaining an understanding of the user’s communication
(Step S201). This step entails multiple sub-steps/processes
to be described. After ascertaining understanding of the
user’s communication, the computing system may, option-
ally, convey to the user an indication that it understands the
user’s communication (Step S202). Thereafter, the comput-
ing system ascertains how the user feels in connection with
what the user has stated (i.e., communicated to the comput-
ing system) (Step S203). This step entails, for example,
understanding the tone of the user’s communication. In
other words, in addition to understanding “what™ is said (or
a topic of conversation), the computing system performs
analysis to gain an understanding of “how” the user deliv-
ered such communication or what other descriptive words
form part of that communication.

[0058] After gaining an understanding of how the user
feels, the computing system ascertains a mechanism for
demonstrating that it understands how the user feels (Step
S204). This may be conveyed in several ways (e.g., mirror-
ing, as further discussed). The computing system then dem-
onstrates to the user, via such mechanism, that it understands
how the user feels (Step S205). Thereafter, the computing
system ascertains and demonstrates (Step S206) that it
understands how the user feels and this makes it feel the
same feeling, much like mirroring of facial expression. Once
the process reaches this point, the computing system may
repeat the above steps for the next communication from the
user.

[0059] Empathy is conveyed by the computing system by
demonstrating that it understands the situation that the user
is in (i.e., the context of the feeling) and simulating that it
has been in that situation also. Completion of the above
described steps results in a successful simulation of human
emotion empathy by the computing system. Then, if deemed
appropriate, the computing system ascertains and then con-
veys to the user advice or a suggestive course(s) of action to
address the statements and feelings conveyed by the user or
to bring about an improvement with respect to the user’s
particular emotional state (Step S207). The process may then
be repeated again for the user’s next communication.
[0060] In accordance with the present invention, the
“next” step in the interaction may depend on what rules have
been set in regards to the provided activity. For example, the
mirroring stage may be performed in a loop until the
computing system decides to move onto the next question to
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ask. As another example, the next step may be based on the
user’s input. As a further example, the mirroring stage may
be an interim stage that may be used at each “turn” of the
interaction and the determination for the next turn may be
based on adherence fidelity. Additional details of the adher-
ence fidelity feature of the present invention is provided in
the U.S. Provisional Application Ser. No. 62/533,423, filed
on Jul. 17, 2017, the entire content of which is incorporated
herein by reference.

[0061] Each of the steps briefly mentioned above and
shown in the flowchart of FIG. 2 is further explained below.
[0062] The mechanism of mirroring entails maintaining
the same flow of interaction with the user and including an
appropriate “mirroring prompt” in the interaction. For
example, when two people communicate, it has been scien-
tifically researched that their brains tend to get activated in
similar regions. This effect is also known as “brain mirror-
ing.” See “Brain Basis of Human Social Interaction: From
Concepts to Brain Imaging” by Hari, R., & Kujala, M. V.,
Physiological Reviews, 89(2), 453-479 (2009) for additional
detail on brain mirroring, the content of which is incorpo-
rated herein by reference.

[0063] In accordance with an exemplary computing sys-
tem of the present invention, the anatomy of a mirroring
prompt can be outlined as follows: (1) Reflecting the content
of what the user just said; (2) Using an understanding and
supportive tone; (3) Using an emotional tone that is similar
to the emotions the user conveyed or an emotional tone that
is appropriate for the emotions the user conveyed; and (4)
Addressing the context or situation that the user mentioned.
The mirroring prompt demonstrates that the computing
system “feels” what the user is feeling and, naturally,
responds in a similar tone, mirrors the content of the
conversation, conveys commiseration, etc.

[0064] An example of the effect of a mirroring prompt
when incorporated into a conversation between the user and
the computing system is shown by the interaction in Table
1 below.

TABLE 1

With Mirroring

Computer > What is one great thing that happened to you today?

User >> 1 went for a walk in the park next to my house.
It’s October now and the trees were in beautiful
colors. I felt so connected.

Computer > That sounds awesome! Being in nature often makes
us feel like we are part of something greater.
Computer > Thanks! What is another good thing you experienced
today that you can share?
[0065] For illustrative purposes, Table 2 below shows an

exemplary conversation between the user and the computing
system but without a mirroring prompt.

TABLE 2

Without Mirroring

Computer > What is one great thing that happened to you today?
User >> 1 went for a walk in the park next to my house.
It’s October now and the trees were in beautiful
colors. I felt so connected.

> Thanks, What is another good thing you experienced
today that you can share?

Computer
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[0066] As illustrated above, in response to the initial
question, the user has described an activity of being in nature
(e.g., walk in the park) and has expressed enthusiasm (e.g.,
felt connected). With mirroring, an extra response (i.e., the
mirroring prompt) reflects on the content of what the user
just said (e.g., “being in nature” is reflective of “walk in the
park™), contains an understanding and supportive tone (e.g.,
use of terms such as being “part of”” something greater shows
understanding and supports user’s enthusiastic expression of
feeling “connected” with nature), delivers an emotional tone
that is similar to the emotions the user conveyed (e.g., “That
sounds awesome!”). With mirroring, the level of conversa-
tion between the user and the computing system has
increased because the user feels more appreciated in the
conversation. Mirroring by the computing system attempts
to show the user that the user is really being listened to and
each and every spoken word is being appreciated, as if the
computing system were just another human being in a
conversation. With mirroring, the conversation is therefore
more friendly and personal, and the user feels more engaged
in the conversation.

[0067] Another example of the mirroring prompt in a
conversation employed by the present invention is shown in
Table 3.

TABLE 3

With Mirroring

Computer > What are some of the challenges you face in your
attempt to achieve this goal?
User >> 1 just cannot find the energy to enroll in any classes,

not sure why.

Computer > Yes, going back to school can be hard, and everyone
feels drained from time to time.

Computer > What ways can you think about that will help you
overcome this challenge?

[0068] Table 4 below shows this conversation without a

mirroring prompt.

TABLE 4

Without Mirroring

Computer > What are some of the challenges you face in your
attempt to achieve this goal?
User >> 1 just cannot find the energy to enroll in any

classes, not sure why.

Computer > What ways can you think about that will help you
overcome this challenge?
[0069] As illustrated in the example shown in Tables 3 and

4, the user has described a situation of enrolling in courses,
implying that the user is discussing an educational program,
and the tone was that of low energy and frustration. Without
mirroring, the computing system jumps to providing the user
with solutions. However, with mirroring, the system has
employed a mirroring prompt using a similar tone to reflect
back “going back to school” and “feeling drained,” while
mentioning that “everyone” feels drained from time to time,
thus showing that it understands how the user is feeling.
Again, similar to the first example, the user feels more
appreciated and engaged with the conversation when mir-
roring is implemented.

[0070] As illustrated in the examples above, the process of
providing a mirroring prompt by the computing system
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includes multiple components. The first part of generating a
mirroring prompt is to identify and understand the contents
of a conversation. As also illustrated in the flowchart of FIG.
2, ascertaining an understanding of the user’s communica-
tion is the first step in demonstrating empathy. The object of
this step is to enable the computing system to understand
what it is the user has said, wrote or typed in response to an
inquiry.

[0071] As such, to better identify and understand the
contents of the conversation, the computing system employs
a set of techniques such as natural language classification,
topic modeling, sentiment analysis, named entity extraction,
emotion detection, etc. The list is not exhaustive and the
computing system may employ additional techniques as
necessary to identify and understand a broad spectrum of
topics. The series of steps in applying various analytic
techniques is also referred to herein as the computing system
training a “classifier.”

[0072] Inaccordance the present invention, the computing
system may initially carry out a series of offline steps such
as running topic modeling or a similar language modeling
technique to identify themes that exist in previously accu-
mulated data stored, for example, in the memory 19. As used
herein, the term “previous data” refers to various previously
recorded conversations between the user and the computing
system, or pre-recorded data from different users. For
instance, the computing system can retract data from the
Happify business-to-consumer (B2C) database. However, in
accordance with the present invention, as the computing
system continues to interact with the user, additional data are
collected which in turn can be used to retrain and refine these
topic models (i.e., as the invention is being used, it produces
additional training data).

[0073] Various details of topic or language modeling tech-
niques that may be employed in certain embodiments of the
present invention are not described, but rather are suffi-
ciently and well understood in the art. Those details that are
well known and understood are not described herein for
brevity. Various publications that describe such techniques
that may be employed herein include: “Probabilistic Topic
Models” by Blei, D. M., Communications of the ACM,
55(4), 77-84, (2012); “Utopian: User-Driven Topic Model-
ing based on Interactive Nonnegative Matrix Factorization”
by Choo, J., Lee, C., Reddy, C. K., & Park, H., IEEE
Transactions on Visualization and Computer Graphics (Vol-
ume: 19, Issue: 12, Dec. 2013); and “Hierarchical Topic
Models and the Nested Chinese Restaurant Process” by
Griftiths, T. L., Jordan, M. 1., Tenenbaum, J. B., & Blei, D.
M., Published in NIPS’03 Proceedings of the 16th Interna-
tional Conference on Neural Information Processing Sys-
tems, Pages 17-24 (Dec. 9-11, 2003), and each of these
publications is incorporated fully herein by reference.

[0074] Next, the computing system runs additional clus-
tering analyses to group together various themes and topics.
For instance, this may require further grouping together
themes and topics that may be facially different but none-
theless require a similar response to the user. For example,
“working in the yard” and “being outdoors” may be grouped
together as the mirroring prompt would be the same (e.g.,
“being outdoor is great!”) regardless of whether the user is
describing his or her effort in mowing the lawn or taking a
leisurely walk in a park. Still further, this is particularly
effective if the same response for different topics has the
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same psychological effect, as at the end of the day, the goal
is to cater to the efficacy of a psychological intervention.
[0075] Once the reference data has been grouped into
major themes via the steps described above, the computing
system identifies the most representative text sample of the
theme. The most representative text sample may be deter-
mined by scoring each text sample to assess its proximity or
degree of match to each topic, and then using only the
samples with the closest match (or top-scoring) as the most
representative. For example, if a theme includes 5 different
topics, the computing system may decide to take the top-
scoring 100 text samples from each of the 5 topics (if voice
or video data are used, then voice or video samples may be
used).

[0076] Using these data, a text classifier is trained that can
learn to distinguish between themes. For example, the text
classifier can use features extracted from the text such as the
topic scores or other language model scores (e.g., word2vec
scores), and then use another classification algorithm (e.g.,
Bayesian classifier, support vector machine, deep learning,
neural network, etc.) to learn to distinguish between the
features. In a case where voice or video data are used, the
computing system may further include AN classification
algorithms, such that the content beyond the text, such as the
tone of the voice or the facial expression may also be used.
[0077] Some of the classification algorithms that are dis-
cussed above as being utilized by the Happify system are
also known in the art. Details of the specifics of the known
algorithms are omitted herein for brevity. Instead, below list
demonstrates exemplary publications that are incorporated
herein by reference that describe respective exemplary algo-
rithms: “A Comparison of Event Models for Naive Bayes
Text Classification” AAAI-98 Workshop on Learning for
Text Categorization (Vol. 752, No. 1, pp. 41-48); and
“word2vec Explained: deriving Mikolov et al.’s negative-
sampling word-embedding method” Goldberg, Y., & Levy,
0., arXiv:1402.3722 (2014).

[0078] After identifying and understanding the contents of
the conversation, and before responding to the user demon-
strating the understanding of the content of the user’s
statements, the computing system must detect the “tone” of
the user’s statements and respond using an emotional tone
that is similar to or appropriate for the tone the user has
conveyed. This part of the process corresponds to the next
several steps in the flowchart of FIG. 2. In particular,
understanding and emulating the user’s tone allows the
computing system to demonstrate that it is aware of the
user’s feeling toward what is said and that understanding
makes it feel the same feeling. The specifics of choosing the
tone of the mirroring prompt are described in reference to
FIG. 3.

[0079] First, during runtime, i.e., when an activity or a task
to be performed has been presented to the user, the user may
be asked a question. The answer’s text (and potentially voice
and video data) is then captured and fed into the classifier
that has been trained in accordance with the steps disclosed
above (Step S301). The classifier then returns a top class that
it detects, with a confidence score for that class, and a
number of sub classes, and their respective confidence
scores (Step S302). Once the classifier outputs a result, the
computing system applies a decision logic to the result to
determine whether a topic has been detected or not (Step
S303). Prior to applying the decision logic, the computing
system may apply a threshold to the confidence scores in the
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result or normalize the confidence scores before applying the
threshold. Optionally, if it is determined that a topic has not
been determined, or if none of the detected topic includes a
confidence score greater than a predetermined threshold, the
process may return to the classifier detecting different
classes. Alternatively, if computing system fails to determine
a topic from the user’s communication, the system may alert
a need to update or retrain the classifier or opt to apply a
different classification algorithm.

[0080] When it is determined that a topic is detected, the
computing system refers to a reference table where possible
prompts and/or responses for each topic are stored (Step
S304). Taking the conversation between the user and the
computer as shown in Table 3 as an example, when the
computing system feeds to the trained classifier the state-
ment “I just cannot find the energy to enroll in any classes,
not sure why,” topics that may be returned are, for example,
“education,” “enrolling in classes,” “low energy,” “uncer-
tainty” etc., each with a respective confidence score. The
reference table as mentioned above which the computing
system refers to includes possible prompts and/or responses
for each of these detected topics. Assuming that the topic
“enrolling in classes” is returned as the topic with the highest
confidence score, the reference table includes various pos-
sible prompts carrying different tones. For instance, one
possible prompt is to be conveyed in an elated or thrilled
tone, such as “signing up for new classes can be exciting!”
or “you must be excited to meet new people in new classes!”
Another possible prompt is to be conveyed in a concerned
tone, such as “do you have a preferred field of study?” or
“have you reviewed the list of classes available?” Yet
another possible prompt is to be conveyed in a commisera-
tive or supportive tone, such as “going back to school can be
hard” or “it is such an effort to enroll in classes.” Within the
reference table, each of the possible prompts may be dis-
tinctly labeled (e.g., sad, angry, depressed, elated, joyous,
tense, fearful, etc.).

[0081] In accordance with the present invention, selection
of the mirroring prompt entails selecting from a list of
prompts one that carries a tone that is most similar to the
tone detected from the input data. In certain embodiments,
the selection of the mirroring prompt entails selecting from
a list of prompts one that is most appropriate in responding
to the tone detected from the input data. For example, for
each detected tone, there is a corresponding tone that is the
most appropriate to respond with, such that it comes across
as most empathetic. Typically, positive tones should be
mirrored directly (e.g., elated for elated) but negative tones
should be responded with support and a lower level of
arousal (e.g., respond to angry tone with a soothing and
calming tone). Therefore, the computing system first deter-
mines the tone of the user’s statement based at least in part
on the content of the user’s response and/or the user’s stored
data regarding the same topic (Step S305). For instance, the
computing system may ascertain an overall tone of the
user’s statement by analyzing the words surrounding the
words that indicated a topic. As another instance, the com-
puting system may ascertain the tone by employing a
keyword matching algorithm. In the example above, the
computing system may determine from the user’s statement
the topic “enrolling in classes,” but also realize that the user
has expressed “cannot find energy” or “not sure” within the
same sentence. The computing system, based on these
surrounding keywords, may come to a conclusion that the
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user may be depressed or concerned with enrolling in classes
and select an appropriate mirroring prompt (e.g., “going
back to classes can be hard.”)

[0082] The computing system, in determining the tone
from the user’s statement, may also employ various tone
assessment techniques. Details of the various tone assess-
ment techniques employed in certain embodiments of the
present invention are not described, but rather are suffi-
ciently and well understood in the art. Those details that are
well known and understood are not described herein for
brevity. An exemplary tone analyzer in the market is the
IBM Watson Tone Analyzer (see “IBM Watson Tone Ana-
lyzer—new service now available” by Akkiraju, R., also
available at https:/www.ibm.com/watson/services/tone-
analyzer/(2015), the description of which as disclosed in the
above publication is incorporated herein by reference. Addi-
tional publications that describe tone assessment techniques
that may be employed herein include: “Emotions from text:
machine learning for text-based emotion prediction. In Pro-
ceedings of the conference on human language technology
and empirical methods in natural language processing” by
Alm, C. O. , Roth, D., & Sproat, R., Association for
Computational Linguistics, pp. 579-586, (October 2005);
and “Feeler: Emotion classification of text using vector
space model. In AISB 2008 Convention Communication,
Interaction and Social Intelligence” by Danisman, T., &
Alpkocak, A., Vol. 1, p. 53, (April 2008); “Learning to
identify emotions in text. In Proceedings of the 2008 ACM
symposium on Applied computing” by Strapparava, C., &
Mihalcea, R., ACM, pp. 1556-1560, (March 2008). Each of
the publications listed above is incorporated herein by
reference.

[0083] In addition to tone assessment techniques, various
other analyses may be performed on the user’s statement to
gain a deeper understanding of the user’s emotion. For
example, the computing system may perform sentiment
analysis, personality analysis, or other analysis to detect
emotion from human speech and facial expressions. In some
embodiments, multiple engines may simultaneously run a
series of these techniques on the user’s statement. Each of
these techniques is also rather sufficiently and well under-
stood in the art. Those details that are well known and
understood are not described herein for brevity. Various
publications that describe sentiment analysis techniques that
may be employed herein include: “Sentiment strength detec-
tion in short informal text” by Thelwall, M., Buckley, K.,
Paltoglou, G., Cai, D., & Kappas, A., Journal of the Asso-
ciation for Information Science and Technology, 61(12),
2544-2558 (2010); “Opinion mining and sentiment analy-
sis” by Pang, B., & Lee, L., Foundations and Trends® in
Information Retrieval, 2(1-2), 1-135 (2008); and “Sentiment
analysis: Capturing favorability using natural language pro-
cessing” by Nasukawa, T., & Yi, J., In Proceedings of the
2nd international conference on Knowledge capture, pp.
70-77, ACM, (October 2003). Various publications that
describe personality analysis techniques that may be
employed herein include: “The science behind the Person-
ality Insights service [Online]” by Cloud, I. W. D., IBM
Watson Developer Cloud; “The psychological meaning of
words: LIWC and computerized text analysis methods” by
Tausczik, Y. R., & Pennebaker, J. W., Journal of language
and social psychology, 29(1), 24-54 (2010); and “Linguistic
styles: Language use as an individual difference” by Pen-
nebaker, J. W, & King, L. A., Journal of personality and
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social psychology, 77(6), 1296 (1999). See also “IBM
Watson Personality Insights™ available at https://www.ibm.
com/watson/services/personality-insights. Various publica-
tions that describe emotion detection from human speech
and facial expressions that may be employed herein include:
“Analysis of emotion recognition using facial expressions,
speech and multimodal information” by Busso, C., Deng, Z.,
Yildirim, S., Bulut, M., Lee, C. M., Kazemzadeh, A., &
Narayanan, S., In Proceedings of the 6th international con-
ference on Multimodal interfaces, pp. 205-211, ACM, (Oc-
tober 2004); “Hidden Markov model-based speech emotion
recognition” by Schuller, B., Rigoll, G., & Lang, M., In
Multimedia and Expo 2003 ICME’03 Proceedings, Vol. 1,
pp. 1-401, (July 2003); “Emotion recognition from speech”
by Rao, K. S., Kumar, T. P., Anusha, K., Leela, B., Bhavana,
1., & Gowtham, S. V. S. K., International Journal of Com-
puter Science and Information Technologies, 3(2), 3603-
3607 (2012); and “Emotion recognition by speech signals”
by Kwon, 0. W., Chan, K., Hao, I., & Lee, T. W., In Eighth
European Conference on Speech Communication and Tech-
nology (2003). Each of the publications listed above is
incorporated herein by reference.

[0084] Once the user’s tone has been identified, the com-
puting system selects the most appropriate (or most similar-
toned) prompt for mirroring the user’s statement (Step
S306). Finally, the system conveys the mirroring prompt to
the user (Step S307).

[0085] As an alternative to choosing from a list of avail-
able prompts, once the user’s tone or other characteristic has
been identified, the computing system may synthesize a new
prompt using natural language generation techniques. For
example, using the entity “John,” the relationship “brother,”
the topic “meal,” the subtopic “dinner” and the tone “fun,”
the computing system may synthesize “Sounds like your
brother John and you had a fun time during dinner!” As a
further alternative, the computing system may draw from an
inspirational quote or mention a fact from a research study.
In some versions, the prompt may also be composed using
real time query of online resources. For example, the prompt
can be based on the variety of information that is available
on the web. If it is detected that the user is describing a topic
that happened recently, the computing system can go online
to news websites and generate a prompt taking these events
into account. In accordance with the present invention,
generating a prompt with information that is based on recent
event may be more effective in grabbing the user’s attention.
For instance, if the name of a rock band is continuously
detected as a topic, providing a real time update on that rock
band may serve to draw the user deeper into the conversa-
tion. Once the mirroring prompt is administered and played
to the user, the computing system continues with the normal
course of interaction with the user.

[0086] Additional examples of application of mirroring
prompt in accordance with the foregoing discussions on: (1)
identifying and understanding the contents of a conversa-
tion, and (2) identifying an emotional tone of the user’s
statement, are provided in screenshots shown in FIGS.
4A-4D.

[0087] FIGS. 4A-4D show a series of screenshots of a
device embodying the Happify system through which a user
is engaged in an interactive session with the computing
system. First, FIG. 4A shows a screenshot in which the
computing system is inviting the user to an activity. The
computing system explains that the activity is about looking
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at three things that the user is grateful for today and also
explains the scientifically proven benefits behind this activ-
ity. Second, as shown in FIG. 4B, the user is asked for a first
thing that he or she is grateful for today. It is noted that this
conversation may not only be visual but also auditory and
the user may not only type his or her response via a keyboard
but also spoken speech may be captured via speech recog-
nition techniques. In this example, as shown in the screen-
shot shown in FIG. 4C, the user responds: “I am grateful for
the sun coming out today. It is finally spring!” and a
mirroring prompt appears before the next turn in the dia-
logue takes place, saying “OK, thanks. Feeling the warmth
of the sunshine can be a positive enjoyable experience.” In
accordance with the processes as disclosed above, this
mirroring prompt is generated (or chosen from a list of
available prompts) based on the topic “weather” and the
subtopic “sunshine” detected from the user’s response. The
user is then asked for a second thing that he or she is grateful
for today, and the user responds by typing: “I am grateful for
my wife and my kids. They are the light of my life”.
Similarly, from this second response, the topic of “mean-
ingful people” is detected and an appropriate mirroring
prompt is provided. As described above, the computing
system may, rather than choosing a mirroring prompt from
the reference table, consult the Internet for a quote that
mirrors the user’s statement. For example, the following
prompt may be shown to the user: “Got it. Randy Pausch,
author of The Last Lecture, wrote that when we’re con-
nected to others, we become better people.” Finally, the
conversation moves to the next turn and the computing
system asks the user for a third thing that he or she is grateful
for today. As shown in the screenshot of FIG. 4D, this time,
the user responds with: “for an easy morning. Had time to
drink coffee quietly and was then able to drive the kids to
school on my time.” From this third response, the computing
system detects a topic of “parenting” and delivers another
mirroring prompt such as “Thanks Studies find that although
there are day-to-day hassles involved with having kids, in
the long-run parents are happier than non-parents.”

[0088] In the examples shown in FIGS. 4A-4D, it is noted
that each of the mirroring prompt not only mirrors the
content of the respective user response but also mimics the
tone in which the user provided the response.

[0089] In accordance with the present invention, if and
when the mirroring prompt feature is activated, a sub
component such as a dialogue manager or an interaction
manager within the computing system may perform one or
more of the analyses discussed above. Various components
may work concurrently to train and/or retrain the classifier
in real time, run real time analysis on the dialogue or the
conversation, and retrieve or generate a mirroring prompt
that serves multiple purposes (e.g., show empathy, increase
adherence, etc.).

[0090] In certain embodiments, an interactive session as
discussed above is defined by the user freely speaking in the
presence of the computing system. During the interactive
session, the computing system may similarly speak back to
the user and engage in an auditory conversation with the
user. The computing system may intelligently adjust vol-
ume, pitch, gender, etc. of the spoken voice to as part of
simulating empathy. For example, the computing system
may distinguish a loud voice response from a quiet voice
response. The computing system may also distinguish a
rapidly spoken response from a calmly spoken response. The
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computing system may further distinguish an immediate
response from a contemplated response. As such, the mir-
roring prompt may be more verbose or succinct or more
high-key or low-key. When it is detected that the user is
taking his or her time to answer a question, even prior to
receiving a response, the computing system may ask what
the user is thinking about. Accordingly, the mirroring
prompt is not only relevant and indicative of identified
topics and/or reflective of the ascertained tone from the
user’s response, but also contemplative of the user’s mood,
the user’s habit, the user’s manner, the user’s style, etc.

Types of Interactive Sessions

[0091] In accordance with the present invention, an inter-
active session is triggered when the user is presented with an
activity to be performed. As described above, some exem-
plary activities require the user to answer a series of ques-
tions. When these types of activities are presented, the
session may become “interactive” when the user provides a
response. As discussed above, the inventive computing
system analyzes the text of the received response and
simulates conveyance of empathy to increase the user’s level
of engagement to a particular activity or a happiness track.

[0092] In certain other embodiments, the user communi-
cates with the computing system via a screen and a keyboard
by ways of typing and reading words on the screen. The
computing system may intelligently adjust the manner in
which words are displayed, such as color, font or size or
incorporate pictures or short video clips as part of simulating
empathy.

[0093] In certain further embodiments, when a more
physical activity is presented, such as requiring the user to
perform a certain action (e.g., perform an exercise, go
interact with other people, etc.), the performance of the
activity by the user is monitored via various modules and
sensors in connection with the computing system. When
these types of activities are presented, the session may
become “interactive” upon the computing system detecting
a certain facial expression or a certain bio-physical change.
For example, when the user is instructed to perform a
particular exercise to help clear the user’s mind, the com-
puting system may monitor the user’s heart rate and inter-
rupt to provide an alternate activity when the user’s heart
rate has reached a certain threshold. Or, the computing
system may monitor the user’s posture and provide a guid-
ing prompt. In these embodiments, the computing system
can also simulate empathy, just as it does in an auditory or
a visual conversation, by expressing a mirroring prompt that
shows an understanding of the user’s current feelings and/or
by providing words of encouragement to show that the
computing system is watching the user’s performance in the
shoes of the user.

[0094] As another example, when the user is performing a
physical action as part of performing the presented activity,
the computing system may analyze the facial expression, the
voice, the gestures, etc. of the user to determine the user’s
mood or attitude toward the particular activity. Based on
detecting certain facial expressions or hand gestures, the
computing system may output a mirroring prompt. In accor-
dance with the present invention, based on detected facial
expression, the mirroring prompt may be commiserative,
encouraging, sympathetic or mirroring. In other words, these
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additional input data from the sensors impact how the
computing system determines the tone of the outputted
mirroring prompt.

[0095] Accordingly, the feature of providing a mirroring
prompt during an interactive session can be achieved
through numerous ways. In the end, the computing system
displays emotional intelligence by mirroring the user in the
most appropriate way possible and such effect leads to a
higher level of engagement and an increased commitment to
remain engaged with the activity or track.

Proactive Triaging

[0096] In certain other embodiments, the inventive system
includes artificial intelligence sufficient to provide a “pro-
active triaging” ability. One of the biggest causes for a drop
in the level of engagement with sustained usage of program
or application such as Happify is that the user is not finding
a particular activity exciting or relevant. There may be
additional different reasons why a user may not find wish to
further engage with an activity. In some cases, the user is
partaking in an activity while internally desiring something
else. Most of the time, the user would not even bother
requesting for a change and simply lose interest in continu-
ing with the program. In one or more of these cases, it may
be that the user is simply preoccupied with a certain different
issue without fully realizing it.

[0097] As described in greater detail herein, with such
proactive triaging ability, the computing system is capable of
detecting, during an activity in progress and/or during an
interaction with a user, that the user is currently focusing on
a topic other than the one intended by the system, or
focusing on a topic that is more relevant to a different
Happify track or activity, and in such case, the system
“proactively” suggests a suitable change to the user. Dis-
covering the fact that the user is preoccupied with a different
issue is in fact a new insight and a realization shared with the
user. For instance, during execution of a particular activity
within a selected Happify track, the computing system
detects particular user behavior, characteristics and/or user
feedback indicating a necessity for proceeding with a dif-
ferent activity within the selected track or proceeding to a
different Happify track entirely and recommends a change to
the user when appropriate. FIG. 5 shows an exemplary
flowchart outlining the basic steps of the proactive triaging
feature.

[0098] In accordance with an exemplary embodiment of
the present invention, the user is engaged in an interactive
session with the computing system. As shown in FIG. 5, the
process for proactive triaging begins with ascertaining an
understanding of the user’s communication (Step S501).
This step, similar to the mirroring feature described herein,
entails multiple sub-steps. For example, the computing
system employs techniques such as natural language clas-
sification, topic modeling, sentiment analysis, named entity
extraction, emotion detection, etc. to identify and understand
the contents of the user’s communication. As previously
described herein, the computing system may, for example,
employ a trained classifier and identify one or more topics
from the user’s communication.

[0099] Once the computing system identifies topics from
the content of the user’s response, it determines whether a
branching suggestion should be made (Step S502). This step
also entails multiple sub-steps. For example, the computing
system may employ a threshold system in which a determi-
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nation as to suggesting a different track/activity is made
when words suggestive of a different topic appear a certain
number of times. As another example, the determination is
made when none of the topics identified relates to the current
activity/track. As yet another example, relevance of identi-
fied topics to the current activity/or track may be measured
in a range of scale, and the branching determination is made
when the relevance of the identified topics to the current
activity/track is below a threshold level. As a further
example, the computing system detects certain keywords
that necessitate a branching suggestion. In some embodi-
ments, the exact same set of Al engines as described above
(e.g., emotion detection, topic modeling, natural language
classification, etc.) are used to determine whether or not the
branching suggestion should be presented to the user. For
example, sensors may detect certain facial expressions or
gestures indicating lack or loss of interest and the computing
system determines that the branching suggestion should be
made. As another example, the computing system may keep
a track of the progress of the user in regards to the provided
activity and/or the selected Happiness track, and a branching
determination is made based on the level of progress of the
user. The goal of proactive triaging is that at each and every
turn in the dialogue/conversation, the computing system
conducts proactive triaging to re-evaluate what is the best
course of interaction/treatment for the user.

[0100] When it is determined that the branching sugges-
tion should be made, the process proceeds to step S503. In
step S503, the computing system notifies the user that the
user is seemed to be focusing on a topic that is different from
the current activity and presents a recommendation. When
the user accepts the suggestion, the computing system
presents the user with alternative track/activity that has been
determined as the better course of action for the user (Step
S504). Thereafter, the process can be repeated to determine
how well the user is interacting with the new activity/track.

[0101] If it is determined that the branching suggestion is
not needed, the process proceeds to step S505. In Step S505,
the computing system determines a mirroring prompt and in
Step S506, the computing system conveys the mirroring
prompt to the user. These steps have already been described
herein with reference to FIGS. 2-4.

[0102] In some embodiments, the proactive triaging fea-
ture is employed without the mirroring prompt feature. In
certain other embodiments, the proactive triaging feature is
employed concurrently with the mirroring prompt feature. In
yet certain other embodiments, the mirroring prompt feature
is carried out prior to the proactive triaging feature. There-
fore, in some embodiments, the proactive triaging feature is
the “next step” to the process of mirroring as disclosed
herein. In accordance with the present invention, proactive
triaging, thus, can be referred to as first, empathizing with
the user and second, providing an advice or making a
suggestion for a course of action to the user based on
understanding of the user’s emotion. More particularly, with
proactive triaging, the computing system analyzes, for
example, what the user has said and the manner in which it
is said and provides an appropriate suggestion. In some
embodiments, the computing system will not only provide a
suggestion, but also explain the reasoning behind it.

[0103] An example of the proactive triaging in a conver-
sation employed by the present invention is shown in Tables
5 and 6.



US 2019/0129941 A2

TABLE 5

Steps Leading to Proactive Triaging

Computer > What are things you can do to improve the quality
of the time you spend with your children?

User >> Perhaps if I stopped thinking about my debt and
the possibility of filing for bankruptecy when I am with
them, perhaps then I could be more present.

Computer > Yes, it’s normal to worry about things, but too much
worry can rob us of good life experiences.

Computer > Is there something else you can do to improve the
quality of the time you spend together?

User >> Well, I was thinking of taking them to the movies

or even on a day trip up to the mountains, but every
time I think of something like that I get scared about
expenses and not being able to pay for it.

[0104] Initially, it should be noted from the above con-
versation that the computing system has employed the
mirroring prompt and demonstrated human-like empathy by
demonstrating an understanding tone and reflecting on the
content of what the user just said (e.g., “it’s normal to worry
about things”). Moreover, the computing system continues
the interaction and receives the user’s further responses.
During the course of the interaction, the computing system
performs aforementioned analyses on the input data and
identifies one or more words that are indicative of a different
topic being mentioned repeatedly. For instance, in the above
example, the computing system identifies the terms “debt,”
“bankruptcy” and “expenses” that all belong to another
group (e.g., “financial management”). The computing sys-
tem also recognizes a negative tone in relation to the usage
of these terms in the conversation. The computing system
also recognizes a repetition of these terms in the conversa-
tion. At this point, as shown in TABLE 6 below, in addition
to simply empathizing or showing support, the computing
system proactively suggests that the user switch to a differ-
ent track that is focused on financial worry:

TABLE 6

Proactive Triaging

Computer > What are things you can do to improve the quality
of the time you spend with your children?

User >> Perhaps if I stopped thinking about my debt
and the possibility of filing for bankruptcy when I am
with them, perhaps then I could be more present.

Computer > Yes, it’s normal to worry about things, but too
much worry can rob us of good life experiences.
Computer > Is there something else you can do to improve
the quality of the time you spend together?
User >> Well, I was thinking of taking them to the movies

or even on a day trip up to the mountains, but every
time I think of something like that I get scared about
expenses and not being able to pay for it.

Computer > 1 noticed that you mention worrying or perhaps
being stressed about finances. Happify has a track
called: “Dealing with Financial Stress.”

Would it be useful for you to check it out?

Additional Embodiments

[0105] The foregoing disclosure on how an artificially
intelligent computing system can convey empathy to the
user during a conversation is not intended to be limiting. A
crucial component of the invention lies in acquiring ongoing
and real time input data from the user and performing
analysis to respond more empathetically and more emotion-
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ally and more in context. However, the extent of the analytic
capability by the Al is not limited to simply detecting the
“tone” or identifying certain “topics.” For example, the
artificially intelligent computing system can analyze input
data to ascertain whether the user is answering the question
truthfully, whether the user is only providing a partial
answer to an inquiry, whether the user is engaged with
enthusiasm or lack of enthusiasm, the extent to which the
user is interested in the activity being performed, and
whether the user prefers certain types of activities over other
types of activities. In addition, when the user’s response is
analyzed, the computing system may detect not only topics,
but also entities, and what the user’s sentiment is toward
these entities. Any of these analyses may be performed in
addition to, or in conjunction with, the above described
analyses to develop a conversation that is emotionally
specific.

[0106] In accordance with the present invention, the tech-
niques as disclosed herein for the computing system to
utilize Al in demonstrating empathy and providing more in
context response goes far beyond merely automating what
may occur in a typical current-day therapy session. One
most notable advantage of the present computing system is
its capability of providing a “super human” therapy or
coaching session. A human therapist/coach bases his or her
treatment based on familiarity with X number of patients. In
contrast, the computing system of the present invention
implements mirroring and other data-driven methods based
on data collected from millions of users. For example, the
computing system of the present invention knows how
people tend to respond to a certain question much better than
any single human therapist. Moreover, the computing sys-
tem in accordance with the present invention can choose
from a very large number of prompts, or generate new
prompts from using natural language generation tools, some
of which may include scientific facts, quotes, etc. in a way
that significantly exceeds the capacity of a single human
therapist. For example, if a user is into Danish movies from
the 1950s, the computing system can find and/or generate a
prompt weaving that into the conversation. No human
therapist can personally relate to all topics that interest
millions of people.

[0107] In accordance with the present invention, the Eng-
lish language is not intended to limit application or scope of
any of the foregoing aspects of the present invention. For
example, the classifier may be trained in multiple languages
and one or more of the known techniques employed may
work equally in different languages. In some embodiments,
the artificial intelligence of the computing system may also
learn cultural uniqueness in regards to tone, or in regards to
conveyance of empathy in general, and adapt accordingly.

[0108] In the foregoing disclosure of the various embodi-
ments of the present invention and variants thereof, it is
noted that use of any of the following: “at least one of,” “/,”
and “and/or,” for example, in the cases of “at least one of X
and Y,” “X/Y,” and “X and/or Y” is intended to encompass
the selection of the first listed option (X) only, or the
selection of the second listed option (Y) only, or the selec-
tion of both options (X and Y). As a further example, in the
cases of “X, Y, and/or Z” and “at least one of X, Y, and 7,
such phrasing is intended to encompass the selection of the
first listed option (X) only, or the selection of the second
listed option (Y) only, or the selection of the third listed
option (Z) only, or the selection of the first and the second
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listed options (X and Y) only, or the selection of the first and
third listed options (X and Z) only, or the selection of the
second and third listed options (Y and Z) only, or the
selection of all three options (X and Y and 7). This may be
extended, as readily apparent by one of ordinary skill in this
and related arts, for as many items listed.

[0109] Appearances of the phrase “in one embodiment” or
“in an embodiment,” or any other variations of this phrase,
appearing in various places throughout the specification are
not necessarily all referring to the same embodiment. In the
specification, references to “an embodiment” or “one
embodiment” of the present principles, as well as variations
other than these, mean that a particular characteristic, fea-
ture, structure, and so forth described in connection with the
embodiment described is included in at least one embodi-
ment of the present principles.

[0110] The present principles may be incorporated in a
system, a method, and/or the product of a computer pro-
gram, the product including a computer readable storage
medium having program instructions that are readable by a
computer, causing aspects of the present invention to be
carried out by a processor.

[0111] The program instructions are readable by a com-
puter and can be downloaded to a computing/processing
device or devices from a computer readable storage medium
or to an external computer or external storage device via a
network, which can comprise a local or wide area network,
a wireless network, or the Internet. Additionally, the network
may comprise wireless transmission, routers, firewalls,
switches, copper transmission cables, optical transmission
fibers, edge servers, and/or gateway computers. Within the
respective computing/processing device, a network adapter
card or network interface in each computing/processing
device receives computer readable program instructions
from the network and forwards the computer readable
program instructions for storage in a computer readable
storage medium.

[0112] As herein used, a computer readable storage
medium is not to be construed as being transitory signals per
se, such as radio waves or other freely propagating electro-
magnetic waves, electromagnetic waves propagating
through a waveguide or other transmission media, or elec-
trical signals transmitted through a wire. The computer
readable storage medium may be, but is not limited to, e.g.,
a magnetic storage device, an electronic storage device, an
optical storage device, a semiconductor storage device, an
electromagnetic storage device, or any suitable combination
of the foregoing, and can be a tangible device that can retain
and store instructions for use by an instruction execution
device. The following is a list of more specific examples of
the computer readable storage medium, but is not exhaus-
tive: punch-cards, raised structures in a groove, or other
mechanically encoded device having instructions recorded
thereon, an erasable programmable read-only memory, a
static random access memory, a portable compact disc
read-only memory, a digital versatile disk, a portable com-
puter diskette, a hard disk, a random access memory, a
read-only memory, a memory stick, a floppy disk, and any
suitable combination of the foregoing.

[0113] The operations of the present invention may be
carried out by program instructions which may be machine
instructions, machine dependent instructions, microcode,
assembler instructions, instruction-set-architecture instruc-
tions, firmware instructions, state-setting data, or either
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source code or object code written in any combination of one
or more programming languages, including an object ori-
ented programming language such as, but not limited to,
C++, Python, Java, and other conventional procedural pro-
gramming languages. The program instructions, while hav-
ing the capability of being executed entirely on the computer
of the user, may also be executed partly on the computer of
the user, partly on a remote computer and partly on the
computer of the user, entirely on the remote computer or
server, or as a stand-alone software package. In the “entirely
on the remote computer or server” scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a wide area network or a
local area network, or the connection may be made to an
external computer. In some embodiments, electronic cir-
cuitry including, e.g., field-programmable gate arrays, pro-
grammable logic circuitry, or programmable logic arrays
may execute the program instructions by utilizing state
information of the program instructions to personalize the
electronic circuitry, in order to perform aspects of the
present invention.

[0114] These program instructions may be stored in a
computer readable storage medium that can direct a com-
puter, a programmable data processing apparatus, and/or
other devices to function in a particular manner, such that the
computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks. These program instructions may also be provided to
a processor of a general-purpose computer, special purpose
computer, or other programmable data processing apparatus
to produce a machine, such that the instructions, which
execute via the processor of the computer or other program-
mable data processing apparatus, create means for imple-
menting the functions/acts specified in the flowchart and/or
block diagram block or blocks.

[0115] The computer readable program instructions may
also be loaded onto a computer, other programming appa-
ratus, or other device to produce a computer implemented
process, such that the instructions which execute on the
computer, other programmable apparatus, or other device
implement the functions/acts specified in the flowchart and/
or block diagram block or blocks.

[0116] Aspects of the present invention are described
herein with reference to block and/or other diagrams and/or
flowchart illustrations of methods, apparatus, and computer
program products according to the present invention’s
embodiments. It will be understood that each block of the
block and/or other diagrams and/or flowchart illustrations,
and combinations of blocks in the block and/or other dia-
grams and/or flowchart illustrations, can be implemented by
program instructions that are readable by a computer.
[0117] The block and/or other diagrams and/or flowchart
illustrations in the Figures are illustrative of the functional-
ity, architecture, and operation of possible implementations
of systems, methods, and computer program products
according to the present invention’s various embodiments.
In this regard, each block in the block and/or other diagrams
and/or flowchart illustrations may represent a module, seg-
ment, or portion of instructions, which comprises one or
more executable instructions for implementing the specified
logical function(s). In some alternative implementations, the
functions noted in the block may occur out of the order noted
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in the figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently or
sometimes in reverse order, depending upon the function-
ality involved. It will also be noted that each block of the
block and/or other diagram and/or flowchart illustration, and
combinations of blocks in the block and/or other diagram
and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts or carry out combinations of special
purpose hardware and computer instructions.
[0118] In view of the foregoing disclosure, an inventive
computing system and technique for interacting with users
have been described. In accordance with the disclosure
provided herein, a computing system engages with users in
a novel manner, for the purpose of improving levels of
happiness, or more broadly, to alleviate or reduce symptoms
of mental health conditions such as depression and anxiety,
such interaction entailing simulation of human emotion
and/or human cognitive skills by the computing system, to
beneficially result in a high level of engagement by the users
and better efficacy of the overall interaction, leading to
higher increases in the behavior and/or the psychological
well-being of the users. In further accordance with the
disclosure provided herein, the computing system receives
and analyzes on-going supply of user data for the purposes
of identifying topics and tone of the user’s communication
and responding with a mirroring or an appropriate tone that
most empathetically advances an interactive session with the
user. Finally, in accordance with the disclosures provided
herein, the computing system proactively recognizes the
user’s adherence or enthusiasm toward a given program and
recommends alternative options that have been determined
to better suit the user’s current physical and/or psychological
states.
What is claimed is:
1. A computing system for interacting with a user, the
computing system comprising:
at least one processor;
at least one memory storing executable software which,
when executed by the at least one processor, causes the
at least one processor to:
commence an interactive session with a user;
receive input data from the user during the interactive
session;
analyze the received input data; and
output a response to the user to continue the interactive
session with the user,
wherein the executable software stored in the at least one
memory is adapted to cause the at least one processor,
prior to outputting the response, to carry out the fol-
lowing steps:
identify one or more topics from the received input
data;
ascertain a tone of the received input data;
generate a mirroring prompt based on the ascertained
tone of the received input data; and
output to the user the generated mirroring prompt, and
wherein the executable software stored in the at least one
memory is adapted to cause the at least one processor
to output the mirroring prompt to the user during the
interactive session to cause an increase in a level of
engagement of the user with the interactive session.
2. The computing system of claim 1, wherein the execut-
able software stored in the at least one memory is adapted to
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cause the at least one processor to generate the mirroring
prompt having one or more phrases indicative of the iden-
tified one or more topics, and

wherein the generated mirroring prompt is reflective of

the ascertained tone.

3. The computing system of claim 1, wherein the execut-
able software stored in the at least one memory is adapted to
cause the at least one processor to generate the mirroring
prompt having one or more phrases indicative of the iden-
tified one or more topics, and

wherein the generated mirroring prompt is of a tone that

has been previously determined as an appropriate tone
for responding to the ascertained tone.

4. The computing system of claim 1, further comprising:

a database storing a plurality of selectable mirroring

prompts,

wherein the executable software stored in the at least one

memory is adapted to cause the at least one processor
to generate the mirroring prompt by selecting at least
one of the stored selectable mirroring prompts.

5. The computing system of claim 1, wherein the execut-
able software stored in the at least one memory is adapted to
cause the at least one processor to generate the mirroring
prompt by using natural language generation techniques.

6. The computing system of claim 1, further comprising:

a communication device capable of communicating with

an external computer,

wherein the executable software stored in the at least one

memory is adapted to cause the at least one processor
to, via the communication device, obtain from the
external computer information about the identified one
or more topics, and

wherein the executable software stored in the at least one

memory is adapted to cause the at least one processor
to generate the mirroring prompt using the obtained
information.

7. The computing system of claim 6, wherein the infor-
mation obtained from the external computer includes current
information pertaining to the identified one or more topics
accessible via the Internet.

8. The computing system of claim 1, further comprising:

at least one sensor in communication with the at least one

processor, the at least one sensor being adapted to
obtain supplemental user data,

wherein the executable software stored in the at least one

memory is adapted to cause the at least one processor
to generate the mirroring prompt at least in part on the
obtained supplemental user data.

9. The computing system of claim 1, wherein the inter-
active session is part of a happiness track selected by the
user, and

wherein the executable software stored in the at least one

memory is adapted to cause the at least one processor
to output the mirroring prompt to the user during the
interactive session to further cause an increase in a
level of happiness of the user in accordance with the
selected happiness track.

10. A method for a computing system to interact with a
user, the computing system comprising at least one proces-
sor, the method comprising:

commencing, by the at least one processor, an interactive

session with a user;

receiving, by the at least one processor, input data from

the user during the interactive session;
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analyzing, by the at least one processor, the received input

data; and

outputting, by the at least one processor, a response to the

user to continue the interactive session with the user,
wherein prior to outputting the response, the at least one
processor:
identifies one or more topics from the received input
data;
ascertains a tone of the received input data;
generates a mirroring prompt based on the ascertained
tone of the received input data; and
output to the user the generated mirroring prompt, and
wherein the outputting of the mirroring prompt to the user
during the interactive session causes an increase in a
level of engagement of the user with the interactive
session.

11. The method of claim 10, wherein the at least one
processor generates the mirroring prompt having one or
more phrases indicative of the identified one or more topics,
and

wherein the generated mirroring prompt is reflective of

the ascertained tone.

12. The method of claim 10, wherein the at least one
processor generates the mirroring prompt having one or
more phrases indicative of the identified one or more topics,
and

wherein the generated mirroring prompt is of a tone that

has been previously determined as an appropriate tone
for responding to the ascertained tone.

13. The method of claim 10, wherein the computing
system further comprises a database storing a plurality of
selectable mirroring prompts, and

wherein the at least one processor generates the mirroring

prompt by selecting at least one of the stored selectable
mirroring prompts.

14. The method of claim 10, wherein the at least one
processor generates the mirroring prompt by using natural
language generation techniques.

15. The method of claim 10, wherein the computing
system further comprises a communication device capable
of communicating with an external computer,

wherein the at least one processor, via the communication

device, obtains from the external computer information
about the identified one or more topics, and

wherein the at least one processor generates the mirroring

prompt using the obtained information.

16. The method of claim 15, wherein the information
obtained from the external computer includes current infor-
mation pertaining to the identified one or more topics
accessible via the Internet.

17. The method system of claim 10, wherein the com-
puting system further comprises at least one sensor in
communication with the at least one processor, the at least
one sensor being adapted to obtain supplemental user data,

wherein the at least one processor generates the mirroring

prompt at least in part on the obtained supplemental
user data.

18. The method system of claim 10, wherein the interac-
tive session is part of a happiness track selected by the user,
and

wherein the at least one processor outputs the mirroring

prompt to the user during the interactive session to
further cause an increase in a level of happiness of the
user in accordance with the selected happiness track.
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19. A computing system for interacting with a user, the
computing system comprising:

at least one processor;

at least one memory storing executable software which,

when executed by the at least one processor, causes the

at least one processor to:

commence an interactive session with a user, the inter-
active session being part of a happiness track
selected by the user;

receive input data from the user during the interactive
session;

analyze the received input data; and

output a response, to the user, to continue the interac-
tive session with the user,

wherein the executable software stored in the at least one

memory is adapted to cause the at least one processor,

during the interactive session, to carry out the follow-

ing steps:

identify one or more topics from the received input
data; and

determine whether to output an option to the user for
switching to a different happiness track.

20. The computing system of claim 19, wherein the
executable software stored in the at least one memory is
adapted to cause the at least one processor to determine to
output the option to the user for switching to a different
happiness track when relevance of the identified one or more
topics to the selected happiness track is not greater than a
threshold.

21. The computing system of claim 20, wherein the
executable software stored in the at least one memory is
adapted to cause the at least one processor to determine to
output the option to the user for switching to a different
happiness track when the identified one or more topics
having relevance not greater than the threshold is detected a
plurality of times.

22. The computing system of claim 19, wherein the
executable software stored in the at least one memory is
adapted to cause the at least one processor to determine to
output the option to the user for switching to a different
happiness track based on tone of the received input data.

23. A method for a computing system to interact with a
user, the computing system comprising at least one proces-
sor, the method comprising:

commencing, by the at least one processor, an interactive

session with a user, the interactive session being part of
a happiness track selected by the user;

receiving, by the at least one processor, input data from

the user during the interactive session;

analyzing, by the at least one processor, the received input

data; and

outputting, by the at least one processor, a response to the

user to continue the interactive session with the user,
wherein during the interactive session, the at least one
processor:
identifies one or more topics from the received input
data; and
determines whether to output an option to the user for
switching to a different happiness track.

24. The method of claim 23, wherein the at least one
processor determines to output the option to the user for
switching to a different happiness track when relevance of
the identified one or more topics to the selected happiness
track is not greater than a threshold.
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25. The method of claim 24, wherein the at least one
processor determines to output the option to the user for
switching to a different happiness track when the identified
one or more topics having relevance not greater than the
threshold is detected a plurality of times.

26. The method of claim 23, wherein the at least one
processor determines to output the option to the user for
switching to a different happiness track based on tone of the
received input data.



