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DEVICES AND SYSTEMS FOR COLLECTIVE
IMPACT ON MENTAL STATES OF
MULTIPLE USERS

[0001] The present disclosure relates to the use of biomet-
ric sensors and other network-connected devices to quantify
users’ mental states, and to the implementation of automated
actions to affect the users’ mental states in a predetermined
manner via various network-connected devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] The teaching of the present disclosure can be
readily understood by considering the following detailed
description in conjunction with the accompanying drawings,
in which:

[0003] FIG. 1 illustrates an example network or system
related to the present disclosure;

[0004] FIG. 2 illustrates a flowchart of an example method
for affecting mental states of a first user and a second user;
and

[0005] FIG. 3 illustrates an example high-level block
diagram of a computer specifically programmed to perform
the steps, functions, blocks, and/or operations described
herein.

[0006] To facilitate understanding, identical reference
numerals have been used, where possible, to designate
identical elements that are common to the figures.

DETAILED DESCRIPTION

[0007] Devices, computer-readable media and methods
for affecting mental states of a first user and a second user
are disclosed. For example, a processor may receive first
biometric data for a first user, quantify a mental state of the
first user based upon the first biometric data, receive second
biometric data for a second user, and quantify a mental state
of the second user based upon the second biometric data.
The processor may further select a first automated action to
affect the mental state of the first user and the mental state
of the second user, and implement the first automated action
to affect the mental state of the first user and the mental state
of the second user.

[0008] In one example, the mental state of first user is
quantified into a first mental state score based upon the first
biometric data, and the mental state of second user is
quantified into a second mental state score based upon the
second biometric data. The first automated action may be
selected to affect the mental state of the first user and the
mental state of the second user in a first predetermined
manner, e.g., to increase at least one of the first mental state
score or the second mental state score, to decrease at least
one of the first mental state score or the second mental state
score, or to maintain at least one of the first mental state
score or the second mental state score. In one example, the
first automated action is selected to affect the mental state of
the first user and the mental state of the second user in a first
predetermined manner based upon a priority ranking
between the first user and the second user. For instance, the
priority ranking may be based upon a relationship between
the first user and the second user, such as: a parent-child
relationship, a caregiver-charge relationship, a vendor-client
relationship, etc. In one example, the first automated action
is selected to have a greater anticipated effect on the first
mental state score as compared to the second mental state
score, in accordance with the first predetermined manner.
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[0009] 1In oneexample, the first automated action is imple-
mented at a location where the first user and the second user
are anticipated to be co-located. In one example, the first
automated action is implemented on at least one of: an
appliance at the location, a television at the location, a stereo
at the location, a mobile device of the first user, or a mobile
device of the second user. The first automated action may
comprise, for example: adjusting a temperature of an envi-
ronment associated with the first user and the second user;
presenting an audio program, a video program, an image, or
a document for the first user and the second user; adjusting
a lighting of the environment associated with the first user
and the second user; preparing beverages for the first user
and the second user; and so forth.

[0010] In one example, the first automated action is
selected from among a plurality of available automated
actions in accordance with an effectiveness score of the first
automated action for the first user and an effectiveness score
of the first automated action for the second user. In one
example, each of the plurality of available automated actions
is assigned an effectiveness score for the first user and an
effectiveness score for the second user. For instance, an
effectiveness score for an automated action with respect to
a user may be based upon quantifications of a mental state
of the user both before and after one or more historical
implementations of the automated action with respect to the
user.

[0011] In one example, after the implementation of the
first automated action to affect the mental state of the first
user and the mental state of the second user, the processor
may further determine whether the mental state of the first
user and the mental state of the second user were affected in
the first predetermined manner. When the processor deter-
mines that the mental state of the first user and the mental
state of the second user were not affected in the first
predetermined manner, the processor may decrease an effec-
tiveness score of the first automated action for the first user
and/or decrease and effectiveness score of the first auto-
mated action for the second user. In addition, the processor
may select a second automated action to affect the mental
state of the first user and the mental state of the second user
in a second predetermined manner, and implement the
second automated action to affect the mental state of the first
user and the mental state of the second user in the second
predetermined manner. These and other aspects of the pres-
ent disclosure are discussed in greater detail below in
connection with the examples of FIGS. 1-3.

[0012] To aid in understanding the present disclosure,
FIG. 1 illustrates an example system 100, related to the
present disclosure. As shown in FIG. 1, the system 100
connects mobile devices 170A-170D, personal computer
(PC) 145, and home network devices such as home gateway
161, set-top boxes (STBs) 162A, and 162B, television (TV)
163A and TV 163B, home phone 164, router 165, personal
computer (PC) 166, lighting system 167, thermostat 168,
coffee maker 169, and so forth, with one another and with
various other devices via a telecommunication network 110,
a wireless access network 150 (e.g., a cellular network), an
access network 140, and Internet 120.

[0013] In one embodiment, each of mobile devices 170A-
170D may comprise any subscriber/customer endpoint
device configured for wireless communication such as a
laptop computer, a Wi-Fi device, a Personal Digital Assistant
(PDA), a mobile phone, a smartphone, an email device, a
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computing tablet, a messaging device, and the like. In one
embodiment, any one or more of mobile devices 170A-
170D may have both cellular and non-cellular access capa-
bilities and may further have wired communication and
networking capabilities. In one example, mobile devices
170A-170D may be used by users 171A-171D, who may be
associated with one another as family members, e.g., parents
and children, as friends, as co-workers, as caregiver and
charge(s), and so forth. In one example, each of the users
171A-171D may further have at least one respective bio-
metric sensor 172A-172D, e.g., a wearable device, that may
be in communication with one of the mobile devices 170A-
170D, e.g., via a wired or a wireless connection, such as a
via an infrared transmitter or transceiver, a transceiver for
IEEE 802.11 based communications (e.g., “Wi-Fi”), IEEE
802.15 based communications (e.g., “Bluetooth”, “ZigBee”,
etc.), and so forth. Alternatively, or in addition, any one or
more of biometric sensors 172A-172D may connect to
various networks independently of a respective mobile
device. The biometric sensors 172A-172D may include:
heart rate monitors, electrocardiogram devices, acoustic
sensors, sensors for measuring users’ breathing rates, gal-
vanic skin response (GSR) devices, portable electroencepha-
lography (EEG) devices, event-related potential (ERP) mea-
surement devices, diffuse optical tomography (DOT)
scanners, and so forth.

[0014] In one example, the biometric sensors 172A-172D
may measure or capture data regarding various physical
parameters of a user (broadly, “biometric data”) from which
a mental state, e.g., a mood or emotional state, may be
calculated. For instance, the biometric sensors 172A-172D
may record users” heart rates, breathing rates, skin conduc-
tance and/or sweat/skin moisture levels, temperature, blood
pressure, voice pitch and tone, body movements, e.g., eye
movements, hand movements, and so forth. In another
example, the biometric sensors 172A-172D may measure
postures of users 171A-171D. For instance, a slouching
posture may be associated with depression or sadness, while
sitting or standing straight is more correlated with happiness
or contentment. In another example, the biometric sensors
172A-172D may measure brain activity, e.g., electrical
activity, optical activity, chemical activity, etc., depending
upon the type of biometric sensor.

[0015] As illustrated in FIG. 1, users 171A-171D appear
to have one biometric sensor apiece. However, it should be
understood that users 171A-171D may each have any num-
ber of different biometric sensors. In one example, data
gathered by biometric sensors 172A-172D may be used to
calculate or determine the users’ mental states. In addition,
relevant biometric data for users 171A-171D may also be
gathered from other devices, such as PC 145, PC 166, TV
163A, TV 163B, mobile devices 170A-170D, and so forth,
as described in greater detail below. For example, the TVs
163A may have an attached or integrated camera for obtain-
ing facial image data of a viewer, and/or an attached or
integrated microphone for recording voice(s) within record-
ing range of the microphone. PC 145, PC 166, TV 163B, and
mobile devices 170A-170D may be similarly equipped.
Thus, in one example, PC 166, PC 145, TV 163A, TV 163B,
or one of mobile devices 170A-170D may capture video or
still images of users’ faces. Similarly, PC 166, PC 145, TV
163A, TV 163B, or one of mobile devices 170A-170D may
record audio data of users’ voices from which pitch, tone,
and other parameters may be calculated. Alternatively, or in
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addition, words and phrases in the audio data may also be
determined, e.g., using speech recognition techniques. In
another example, a keyboard of PC 166 or PC 145 may
record forces of keystrokes, mobile devices 170A-170D
may record forces of presses on touchscreens of the respec-
tive devices, and so forth.

[0016] In one example, telecommunication network 110
may combine core network components of a cellular net-
work with components of a triple play service network;
where triple-play services include telephone services, Inter-
net services, and television services to subscribers. For
example, telecommunication network 110 may functionally
comprise a fixed mobile convergence (FMC) network, e.g,,
an [P Multimedia Subsystem (IMS) network. In addition,
telecommunication network 110 may functionally comprise
a telephony network, e.g., an Internet Protocol/Multi-Pro-
tocol Label Switching (IP/MPLS) backbone network utiliz-
ing Session Initiation Protocol (SIP) for circuit-switched and
Voice over Internet Protocol (VoIP) telephony services.
Telecommunication network 110 may also further comprise
a broadcast television network, e.g., a traditional cable
provider network or an Internet Protocol Television (IPTV)
network, as well as an Internet Service Provider (ISP)
network. For example, with respect to television service
provider functions, application servers 114 may represent
one or more television servers for the delivery of television
content, e.g., a broadcast server, a cable head-end, and so
forth. For instance, telecommunication network 110 may
comprise a video super hub office, a video hub office and/or
a service office/central office. With respect to cellular core
network functions, application servers 114 may represent a
Home Subscriber Server/Home Location Register (HSS/
HLR) for tracking cellular subscriber device location and
other functions, a serving gateway (SGW), a packet data
network gateway (PGW or PDN GW), a mobility manage-
ment entity (MME), and so forth. Application servers 114
may further represent an IMS media server (MS) for han-
dling and terminating media streams to provide services
such as announcements, bridges, and Interactive Voice
Response (IVR) messages for VoIP and cellular service
applications.

[0017] As shown in FIG. 1, telecommunication network
110 may also include an application server 115. In one
example, the application server 115 may comprise a com-
puting system, such as computing system 300 depicted in
FIG. 3, and may be configured to provide one or more
functions for affecting mental states of a first user and a
second user, in accordance with the present disclosure. For
example, application server 115 may be configured to per-
form one or more steps, functions, or operations in connec-
tion with the example method 200 described below. It should
be noted that as used herein, the terms “program,” “config-
ure,” and “reconfigure” may refer to programming or load-
ing a computing device with computer-readable/computer-
executable instructions, code, and/or programs, e.g., in a
memory, which when executed by a processor of the com-
puting device, may cause the computing device to perform
various functions. Such terms may also encompass provid-
ing variables, data values, tables, objects, or other data
structures or the like which may cause a computer device
executing computer-readable instructions, code, and/or pro-
grams to function differently depending upon the values of
the variables or other data structures that are provided. For
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ease of illustration, various additional elements of telecom-
munication network 110 are omitted from FIG. 1.

[0018] In one embodiment, wireless access network 150
comprises a radio access network implementing such tech-
nologies as: global system for mobile communication
(GSM), e.g., a base station subsystem (BSS), or IS-95, a
universal mobile telecommunications system (UMTS) net-
work employing wideband code division multiple access
(WCDMA), or a CDMA3000 network, among others. In
other words, wireless access network 150 may comprise an
access network in accordance with any “second generation”
(2G), “third generation” (3G), “fourth generation” (4G),
Long Term Evolution (LTE) or any other yet to be developed
future wireless/cellular network technology. While the pres-
ent disclosure is not limited to any particular type of wireless
access network, in the illustrative embodiment, wireless
access network 150 is shown as a UMTS terrestrial radio
access network (UTRAN) subsystem. Thus, base stations
152 and 153 may each comprise a Node B or evolved Node
B (eNodeB). As illustrated in FIG. 1, mobile device 170C
may be in communication with one or both of base stations
152 and 153, which provide connectivity between mobile
device 170C and other endpoint devices within the system
100, various network-based devices, such as application
servers 114, and so forth. In addition, in one example
biometric sensor 172C may also be in communication with
one or both of base stations 152 and 153, e.g., where
biometric sensor 172C is also equipped for cellular com-
munication. In one example, wireless access network 150
may be operated by the same or a different service provider
that is operating telecommunication network 110.

[0019] In one example, access network 140 may comprise
a Digital Subscriber Line (DSL) network, a broadband cable
access network, a Local Area Network (LAN), an enterprise
network, or the like. In one example, access network 140
may include a router 142 for wired and/or wireless commu-
nication with endpoint devices, such as PC 145, mobile
device 170D, biometric device/wearable device 172D, and
so forth. For ease of illustration, various other components
of access network 140 are omitted from FIG. 1, such as a
gateway, firewall devices, additional PCs, printers, faxes,
storage devices, and so forth. In one example, access net-
work 140 may transmit and receive communications
between personal computer (PC) 145, and other devices in
the system 100 relating to voice telephone calls, communi-
cations with web servers via the Internet 120, telecommu-
nication network 110, and/or wireless access network 150,
and so forth.

[0020] In one example, home network 160 may include a
home gateway 161, which receives data/communications
associated with different types of media, e.g., television,
phone, and Internet, and separates these communications for
the appropriate devices. In one example, television data is
forwarded to set-top boxes (STBs)/digital video recorders
(DVRs) 162A and 162B to be decoded, recorded, and/or
forwarded to television (TV) 163A and TV 163B for pre-
sentation. Similarly, telephone data is sent to and received
from home phone 164; Internet communications are sent to
and received from router 165, which may be capable of both
wired and/or wireless communication. In turn, router 165
receives data from and sends data to the appropriate devices,
e.g., personal computer (PC) 166, mobile devices 170A, and
170B, lighting system 167, thermostat 168, coffee maker
169, and so forth. In one example, router 165 may further
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communicate with TV (broadly a display) 163A and/or
163B, e.g., where one or both of the televisions is a smart
TV. In one example, router 165 may comprise a wired
Ethernet router and/or an Institute for Electrical and Elec-
tronics Engineers (IEEE) 802.11 (Wi-Fi) router, and may
communicate with respective devices in home network 160
via wired and/or wireless connections. In this regard, it
should be noted that lighting system 167, thermostat 168,
and coffee maker 169 may comprise “smart” appliances,
with wired and/or wireless networking/communication
capability. Thus, such appliances may be remotely pro-
grammed or configured, and may communicate operational
data to remote devices via one or more networks or network
links. Similarly, TVs 163A and 163B, STBs/DVRs 162A
and 162B, and/or home phone 164 may also comprise smart
appliances with wired and/or wireless networking/commu-
nication capability, which may be remotely programmed or
configured, and which may communicate operational data to
remote devices via one or more networks or network links.
For instance, each of these devices may include a transceiver
for IEEE 802.11-based communications, for IEEE 802.15-
based communications, for wired communications, e.g., for
wired Ethernet, and so forth.

[0021] In one example, home network 160 may also
include a mental state coordinator 190. In one example, the
mental state coordinator 190 may comprise a computing
system, such as computing system 300 depicted in FIG. 3,
and may be configured to provide one or more functions for
affecting mental states of a first user and a second user, in
accordance with the present disclosure. For example, mental
state coordinator 190 may be configured to perform one or
more steps, functions, or operations in connection with the
example method 200 described below. As illustrated in FIG.
1, mental state coordinator 190 may be in communication
with various devices/appliances within home network 160.
In this regard, mental state coordinator 190 may also include
a transceiver for IEEE 802.11-based communications, for
IEEE 802.15-based communications, for wired communi-
cations, e.g., for wired Ethernet, and so forth.

[0022] As mentioned above, users 171A-171D may be
associated with one another in various ways. For illustrative
purpose, in one example, users 171A-171D may comprise
family members. In addition, the family members (users
171A-171D) may be associated with home network 160 and
may have granted permission to mental state coordinator
190 to gather biometric data regarding the respective users
171A-171D, to use the biometric data to determine the
user(s) mental states, and to select and implement automated
actions with respect to various devices/appliances within
home network 160 in order to affect the users’ mental states
in a predetermined manner. In one example, the mental state
coordinator 190 may utilize biometric data regarding two or
more of the users 171A-171D in order to quantify the mental
states of the two or more of the users 171A-171D, and to
determine and implement an automated action to collec-
tively affect the mental states of the two or more of the users
171A-171D. It should be noted that as described herein,
functions of mental state coordinator 190 may similarly be
performed by application server 115 in telecommunication
network 110. However, for illustrative purposes, examples
are described primarily in connection with mental state
coordinator 190.

[0023] In one example, the mental state coordinator 190
may gather biometric data from mobile devices 170A-170D
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and/or biometric sensors 172A-172D via home network 160,
access network 140, wireless access network 150, Internet
120, telecommunication network 110, etc. In one example,
the mental state coordinator 190 may also gather biometric
data from devices/appliances within the home network 160.
For instance, PC 166, TV 162A, and/or TV 1626 may
include a camera which may capture video and/or images of
users’ faces, gestures, etc. PC 166, TV 162A, and/or TV
162B may further include a microphone which may capture
audio of users’ voices, including tone, pitch, specific words
and phrases that are spoken, and so forth. Similarly, PC 145
in access network 140 may further include a camera and/or
a microphone for capturing biometric data of user 171D. For
example, PC 145 may comprise a computer at a work/office
location of the user 171D.

[0024] In one example, the mental state coordinator 190
may gather biometric data for each of the users 170A-170D,
and may quantify a respective mental state for each of the
users 170A-170D based upon the biometric data. In one
example, mental states may include positive mental states
such as, happy, excited, relaxed, content, calm, cheerful,
optimistic, pleased, blissful, amused, refreshed, or satisfied;
negative mental states such as sad, angry, upset, devastated,
mad, hurt, sulking, depressed, annoyed, or enraged; and
neutral mental states such as indifferent, bored, sleepy, and
so on. These mental states are only examples and are not to
be interpreted as limitations of the present disclosure. In one
example, different mental states may have different signa-
tures or profiles to which biometric data that is gathered
from various biometric sensors, e.g., biometric sensors
172A-172D, or to which data detived from the biometric
data may be compared in order to determine a most likely
current mental state for each of the respective users 171A-
171D. The signatures may be based upon various types of
biometric data, e.g., depending upon the types of the bio-
metric sensors 172A-172D that are in use and the types of
biometric data that the biometric sensors 172A-172D col-
lect, depending upon the types of additional devices that
collect biometric data, e.g., PC 145, PC 166, etc., the nature
of the biometric data that such devices gather, and so forth.

[0025] For example, if the biometric data for user 171A
includes facial image data gathered from mobile device
170A, the mental state coordinator 190 may calculate the
mental state of user 171A, at least in part, using pattern
matching, e.g., to eigenfaces of user 171A based upon a
training data set, or composite eigenfaces representative of
various mental states/moods over a training data set from
faces of various users and for different mental states/moods.
In another example, mental state coordinator 190 may
calculate a mental state of user 171D from audio data gather
via biometric sensors 172D, mobile device 170D, PC 145,
and/or other devices in system 100. For instance, the audio
data may be compared to various signatures or profiles for
different mental states, and a best matching mental state may
be calculated as the current mental state for the user 171D.
In one example, the calculating may include comparing the
words and/or phrases recorded to various profiles or signa-
tures for different moods, e.g., where the profiles/signatures
may comprise dictionaries or word lists that include words
and/or phrases that are representative of the respective
moods.

[0026] In still another example, biometric data gathered by
mental state coordinator 190 from biometric sensor 172C for
user 171C may include heart rate and/or breathing data.
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Thus, in one example, the mental state of the user 171C may
be determined based, at least in part, upon the heart rate or
breathing rate data. For instance, an elevated heart rate or
breathing rate, e.g., as compared to a baseline/resting rate for
the user 171C, may be indicative of duress, fear, etc. Tt
should be noted that different types of biometric data may be
aggregated and matched to signatures/patterns for different
moods that are comprised of nwltiple data points that
account for the different types of biometric data. Alterna-
tively, or in addition, one or more types of biometric data
may be used to match a pattern/signature for a mental state,
while one or more other types of biometric data available for
the user may be used to verify the accuracy of the mental
state that is determined for the user. For instance, if it is
determined that the user 171A is in a “fearful” mental state
based upon facial image data, while the heart rate and/or
breathing rate of user 171A is below a threshold rate, mental
state coordinator 190 may determine that the user 171A is
not actually in fear since it would normally be expected that
the heart rate and breathing rate of user 171A would be
elevated if the user 171A were in a “fearful” mental state.
For example, the user 171A may be making a face acting as
if in fear, without actually being in fear.

[0027] In one example, mental state coordinator 190 may
categorize a user as being in an overall positive mental state,
an overall negative mental state, or an overall neutral mental
state (e.g., a quantification scale having three values of -1,
0, and +1), based upon the mental state that may be
determined from profile/signature matching. For instance, if
it is determined that the user 171B is “dejected,” the user
171B may be noted to be in an overall negative mental state.
If it is determined that the user 171B is “excited,” the user
171B may be noted to be in an overall positive mental state.
Other examples of positive, negative, and neutral mental
states are mentioned above. It should be noted that in other
examples, various other gradations of mental states may be
utilized. For instance, five categories of mental states may be
deployed (e.g., quantified as states 1-5, states 0-4, states =2
to +2, etc.). For instance, the categories may comprise: very
negative, somewhat negative, neutral, somewhat positive,
and very positive. Thus, in one example, various mental
states may be assigned to one of the five different categories.
If a user’s mental state is determined, e.g., via signature/
pattern matching, the mental state may then be quantified
based upon whichever one of the five categories the mental
state is assigned.

[0028] In oneexample, a user’s mental state/mood may be
categorized along one or more scales or dimensions, e.g., a
Profile of Mood States (POMS), or the like. For instance, a
mental profile of a user may comprise ratings or scores in
several broad categories of mood/emotion such as, anger-
hostility, confusion-bewilderment, etc., along a five point
scale, a ten point scale, etc. In one example, a user’s mental
state may be broadly classified as being a positive mental
state or a negative mental state by determining the mental
state/mood within a two or three dimensional space, e.g,,
according to an evaluative space model, a circumplex
model, a vector model, a Positive Activation-Negative Acti-
vation (PANA) model, or the like. In one example, a user’s
mental state/mood that is quantified along one or more
scales or dimensions, e.g., in accordance with POMS,
PANA, a circumplex model, a vector model or the like, may
be broadly classified as a positive mental state or a negative
mental state by collapsing a profile of the user into a single
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dimensional score. For instance, the different categories of a
POMS model may be given different weights, and the scores
for the different categories may be weighted and summed to
determine a composite score. The composite score may be
ranked on a mental state scale, e.g., 0 to 28, 0 to 56, =28 to
428, etc. In one example, a threshold score may be used to
segregate overall negative mental states/scores from overall
positive mental states/scores. In one example, a hyperplane
in a multidimensional space of moods/emotions may be used
as a threshold to segregate overall positive mental states
from overall negative mental states. In one example, the
hyperplane/threshold may be determined based upon train-
ing data and test data (e.g., biometric data) for any one or
more of users 171A-171D, and/or biometric data from other
users, where the mental state may be known from direct
observation by a medical professional, by self-reporting
from the subject user(s), and so forth. It should be noted that
in one example, the quantification of a user’s mental state
may include determining an actual mental state for the user.
In another example, the user’s mental state may be quanti-
fied as being an overall positive mental state, an overall
negative mental state, or an overall neutral mental state, e.g.,
without actually determining a most likely mental state, such
as: relaxed, content, cheerful, devastated, depressed,
annoyed, indifferent, bored, etc. In still another example, the
user’s mental state may be quantified by scoring the user on
a composite mental state scale.

[0029] In one example, the mental state coordinator 190
may be in communication with various devices through
which automated actions to affect users’ mental states may
be implemented. For instance, mental state coordinator 190
may send instructions to lighting system 167 to cause
lighting system 167 to dim the lights in a room in which user
171B is located. Similarly, mental state coordinator 190 may
send instructions to coffee maker 169 to prepare a coffee for
user 171A, e.g., with the intention that user 171A be
presented with the coffee and in turn, to affect the mental
state of user 171A. It should be noted that not all automated
actions may have the same effect, or any measurable effect
at all, with respect to different users. For instance, user 171A
may find a warm coffee to be relaxing, while user 171B may
never drink coffee and would simply be annoyed at having
to waste a cup of coffee and to clean up. In another example,
user 171B may be a child, and presenting the child with a
cup of coffee would not be a reasonable automated action in
any circumstance. Thus, in one example, any one or more of
users 171A-171D may configure mental state coordinator
190 with rules as to which devices, e.g., smart appliances,
PCs, mobile devices, etc. may be used to provide automated
actions with respect any one or more of the 171A-171D, as
well as which actions may be implemented via the respec-
tive devices. For instance, automated actions to affect the
mental state of user 171A may include playing a video,
presenting a picture, or playing a song via mobile device
170A, PC 166, TV 163A, etc. However, user 171B may be
a child in the family and a parent (e.g., user 171A, 171C)
may wish to minimize the child’s daily media exposure.
Thus, mental state coordinator 190 may be configured with
a rule that no automated videos. pictures, or music may be
played to affect the mood of the child, user 171B.

[0030] In one example, the present disclosure includes the
selection and implementation of various automated actions
in order to affect users’ mental states in a predetermined
manner. In one example, the predetermined manner may be
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an overall improvement of a mental state of a user. For
instance, the present disclosure may seek to generate a
measurable change in the mental state of a user from an
overall negative mental state to an overall positive mental
state. However, in one example, the present disclosure may
seek to improve the mental state of a user, e.g., in a direction
from negative towards positive. For instance, if a user has a
composite mental state score of -25, an improvement of the
composite score to =15 may be considered a positive
improvement, despite the user still having an overall nega-
tive mental state/score.

[0031] As mentioned above, in one example, the present
disclosure seeks to affect the mental states of two or more
users in a predetermined manner. Thus, for example, if user
171A and user 171B are both determined to be in overall
negative mental states, the present disclosure may seek to
collectively improve the mental states/scores for users 171A
and 171B. To illustrate, mental state coordinator 190 may
determine that user 170A has a mental state score of -20,
while user 171B has a mental state score of -15. In addition,
mental state coordinator 190 may select to implement an
automated action to affect the mental states of user 171A and
171B when the mental state coordinator 190 determines that
users 171 A and 171B are co-located, or that the users 171A
and 171B are anticipated to be co-located at a later time, e.g,,
within a home associated with home network 160. In one
example, the mental state coordinator 190 may determine
that users 171A and 171B are co-located based upon Global
Positioning System (GPS) location information which may
be gathered by GPS units within mobile devices 170A and
170B and reported to mental state coordinator 190 via one
or more networks. In one example, the mental state coordi-
nator 190 may determine that users 171A and 171B are
co-located based upon a local network discovery function
whereby mental state coordinator 190 may determine that
both mobile devices 170A and 170B are connected to home
network 160.

[0032] Similarly, mental state coordinator 190 may deter-
mine the respective locations of users 171C and 171D based
upon GPS location information gathered by and reported
from mobile devices 170C and 170D. In another example,
mental state coordinator 190 may determine the locations of
user 171D based upon an Internet Protocol (IP address) of
mobile device 170D. For instance, mobile device 170D may
be connected to a wireless router in access network 140 and
may be assigned an IP address that is local to access network
140. In still another example, mental state coordinator 190
may determine the location of user 171C based upon serving
base station information, e.g., depending upon whether
mobile device 170C is currently assigned to base station 152
or base station 153, and so forth. In one example, location
information for various mobile devices may be gathered by
one of application severs 114 in telecommunication network
110 and forwarded to mental state coordinator 190. In one
example, anticipated locations of users and/or their mobile
devices may be determined based upon current location
information, trajectory information (e.g., if a mobile device
is in motion), based upon time of day, day of week, etc.,
based upon historical location information of the users
and/or their mobile devices, and so forth. For instance, if
historical location information indicates that mobile device
170D is typically connected to access network 140 between
the hours of 9:00 am and 6:00 pm on weekdays and that by
7:00 pm the mobile device 170D is typically connected to
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home network 160, the anticipated location of mobile device
170D, and user 171D, at 7:30 pm may be the location of
home network 160. The current and/or anticipated locations
of all of users 171A-171D and their mobile device 170A-
170D may be determined in a same or a similar manner as
outlined above.

[0033] In one example, the mental state coordinator 190
may have a number of available options for automated
actions to affect the mental states of users 171A and 171B.
For example, a number of automated actions may be imple-
mented via mobile device 170A or 1708, TV 163A or TV
163B, PC 166, lighting system 167, thermostat 168, coffee
maker 169, etc. The automated actions may include adjust-
ing a temperature (up or down) via thermostat 168, present-
ing an audio program, a video program, an image, or a
document for the first user and the second user via any
capable device in home network 160 and/or one mobile
devices 170A and 170B, preparing beverages for the first
user and the second user, e.g., via coffee maker 169 or a
similar device which may be capable of preparing teas,
juices, sodas etc., adjusting a lighting level or a light pattern
via lighting system 167, and so on.

[0034] In one example, the anticipated impact or effect of
an automated action with respect to a user’s mental state
may be determined based upon an effectiveness score for the
automated action with respect to the mental state of the user.
For instance, as described above a user’s mental state may
be quantified as a mental state score. In addition, the mental
state coordinator 190 may track the effectiveness of past
implementations of various automated actions with respect
to a particular user by comparing the mental state score of
the user prior to the automated action to the mental state
score of the user as determined after the implementation of
the automated action. In one example, the effectiveness
score may be based upon the magnitude of the change in the
mental state score for the user. In addition, the effectiveness
score may be aggregated and weighted over a number of past
instances of the implementation of a same type of automated
action for the user. Alternatively, or in addition, the effec-
tiveness score may be aggregated and weighted over a
number of past instances of the implementation of a same
type of automated action for the user, and may further be
segregated into scores for different times of day, or days of
the week for which the automated action was implemented.
In another example, an effectiveness score may be generated
based upon a plurality of past instances where an automated
action was implemented. However, the results of the users’
mental state score changes may be weighted to favor more
recent results as compared to results from further in the past,
e.g., an exponentially weighted moving average, etc. In
addition, results from prior to a certain time may be
excluded, e.g., only results from within the previous six
months, from within the previous year, etc. may be used to
calculate the effectiveness score.

[0035] As an example, in a past instance, the application
of an automated action of dimming the lights via lighting
system 167 may have resulted in a change of mental state
score for user 171A from -20 to -18. However, in a same or
a different instance, an automated action of dimming the
lights via lighting system 167 may have resulted in a change
of mental state score for user 171B from —-19 to 5. Thus, the
effectiveness score for the automated action of light dim-
ming may be greater for user 171B as compared to user
171A, e.g., an effectiveness score of 14 compared to an
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effectiveness score of 2. It should be noted that in one
example, the effectiveness score may comprise a value
representing the change in mental state score of a user.
However, in another example, the effectiveness score may
utilize a different scale and/or be weighted in a different
manner where the effectiveness score does not directly
correspond to the change in mental state score.

[0036] In one example, when selecting an automated
action with respect to users 171A and 171B, the mental state
coordinator 190 may select an automated action from among
various available automated actions that the mental state
coordinator 190 calculates will have a greatest anticipated
impact (e.g., positively) with respect to the collective mental
states of users 171A and 171B. For example, the mental state
coordinator 190 may combine the effectiveness scores of an
automated action with respect to both users 171A and 171B
to determine a collective effectiveness score for the auto-
mated action. The mental state coordinator 190 may make
similar calculations for different automated actions, and then
select the automated action with the highest collective
effectiveness score.

[0037] However, in one example, the selection of an
automated action to affect the mental state of the first user
and the mental state of the second user in the predetermined
manner (e.g., positively), may be qualified by a priority
ranking between the first user 171A and the second user
171B. For example, the automated action may be selected to
have a greater anticipated effect on a mental state score of
the first user 171A as compared to the mental state score of
the second user 171B. For instance, even if an automated
action is calculated to have a greatest collective effective-
ness on the mental states of the first user 171A and the
second user 171B, if the effectiveness score for the auto-
mated action for the first user 171A is less than that of
second user 171B, the automated action may be omitted
from consideration, or may be passed over by the mental
state coordinator 190 in favor of a different automated action
that will have a greater (positive) effect on the mental state
of user 171A.

[0038] In one example, the priority ranking is based upon
a relationship between the first user and the second user. For
instance, user 171A may have a greater priority ranking than
user 171B, where user 171A is a parent and user 171B is a
child. To illustrate, the playing of a particular song may be
determined to have a very high effectiveness score with
respect to user 171B, the child. However, the parent, user
171A may dislike the song and the playing of the song may
have an effectiveness score of zero (or even a slightly
negative effectiveness score) with respect to user 171A.
Thus, overall, the playing of the song may have a very high
collective effectiveness score with respect to the combina-
tion of users 171A and 171B. Nevertheless, based upon the
priority ranking of user 171A, the song will not be consid-
ered as a viable option for an automated action with respect
to users 171A and 171B. Although the foregoing example
illustrates where a parent may have a greater priority ranking
than a child, in another example, a greater priority ranking
may be assigned to a child, e.g., user 171B, as compared to
a parent, e.g., user 171A. Other example relationships which
may determine relative priority rankings may include a
caregiver-charge relationship, a vendor-customer relation-
ship, and so forth. In one example, the mental state coordi-
nator 190 may provide a user-interface to enable users, e.g,,
users 171A-171D, to enter priority rankings, to authorize
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mental state coordinator 190 to interface with and provide
instructions to networked devices via which automated
actions may be implemented, and so forth. For instance, in
one example, mental state coordinator 190 may function as
a web-server and may provide a web-based user interface to
PC 166, to one of mobile devices 170A-170D, etc., via
which any one or more of the users 171A-171D may
configure the mental state coordinator 190.

[0039] Continuing with the present example, upon selec-
tion of an automated action that is determined to have the
greatest collective effectiveness with respect to the mental
state scores of user 171A and 171B, the mental state
coordinator 190 may then implement the automated action.
For instance, implementing the automated action may com-
prise sending an instruction to a device in home network 160
to cause the resulting automated action, such as: adjusting a
temperature (up or down) via thermostat 168, presenting an
audio program, a video program, an image, or a document
for the first user 171A and the second user 171B via any
capable device in home network 160 and/or one mobile
devices 170A and 170B, preparing beverages for the first
user and the second user, e.g., via coffee maker 169 or a
similar device which may be capable of preparing teas,
Jjuices, sodas etc., adjusting a lighting level or a light pattern
via lighting system 167, and so on.

[0040] In one example, the mental state coordinator 190
may further track the actual effectiveness of the automated
action with respect to the mental states of the first user 171A
and the second user 171B. The tracking may include, for
example, receiving updated biometric data for the first user
171A, re-quantifying mental state of first user 171A based
upon the updated biometric data for the first user 171A,
receiving updated biometric data for the second user 171B,
and re-quantifying the mental state of the second user 171B
based upon the updated biometric data for the second user
171B. In one example, it may be found that the mental state
score for the first user 171A and/or the second user 171B
was/were not affected to the extent predicted in accordance
with the effectiveness score(s) for the automated action with
respect to user 171A and/or user 171B. Thus, in one
example, when the mental state coordinator 190 determines
that the mental state of the first user 171A and the mental
state of the second user 171B (individual and/or collec-
tively) were not affected in the predetermined manner, e.g,,
as anticipated, the mental state coordinator 190 may select
and implement a second automated action to affect the
mental state of the first user 171A and the mental state of the
second user 171B in a second predetermined manner. In one
example, the mental state coordinator 190 may also decrease
the effectiveness score of the first automated action for the
first user 171A and/or decrease the effectiveness score of the
first automated action for the second user 171B when it is
determined that the mental state of the first user 171A and/or
the mental state of the second user 171B (individually or
collectively) were not affected in the first predetermined
manner.

[0041] It should be noted that the foregoing example is
described primarily in connection with an example where
the mental state coordinator 190 is to increase (positively)
the mental states of users 171A and 171B. However, in
another example, the mental state coordinator 190 may
attempt to maintain the mental states of users 171A and
171B. For instance, the mental state coordinator 190 may
select and implement one or more automated actions so that
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the mental states of users 171A and 171B, collectively, do
not become more negative. For instance, users 171A and
171B may both be in overall positive mental states (and may
have corresponding mental state scores that are reflective of
the overall positive mental states). Therefore, in one
example, users 171 A and 171B would like to remain in such
overall positive mental states. However, in another example,
the mental state coordinator 190 may actually select and
implement one or more automated actions for the mental
states of users 171A and 171B, collectively, to become more
negative. For instance, users 171A and 171B may plan to
watch a scary movie and may want to enhance certain
mental states that are typically considered negative mental
states, such as becoming more fearful, more apprehensive,
etc., for entertainment purposes. Thus, the mental state
coordinator 190 may actually select and implement one or
more automated actions for the mental states of users 171A
and 171B, collectively, to become more negative, such as
making a room unpleasantly cold but turning off a heater or
activating an air-conditioning via thermostat 168, by making
a room very dark, via lighting system 167, by selecting
certain songs to play, e.g., via speakers of PC 166, while
users 171A and 171B may be eating dinner prior to watching
the movie, and so forth. In this regard, it should be noted that
any one or more of the functions of mental state coordinator
190 may be controlled and or adjusted by any one or more
of the users 171A-171D who may be monitored by mental
state coordinator 190 for purposes of affecting mental states,
in accordance with the present disclosure. For example, the
mental state coordinator 190 may never attempt to affect a
user’s mental state in a negative way unless a user provides
explicit instructions to the mental state coordinator 190 to do
$0.

[0042] In addition, those skilled in the art will realize that
the system 100 may be implemented in a different form than
that which is illustrated in FIG. 1, or may be expanded by
including additional endpoint devices, access networks, net-
work elements, application servers, etc. without altering the
scope of the present disclosure. For example, telecommu-
nication network 110 is not limited to an IMS network,
wireless access network 150 is not limited to a UMTS/
UTRAN configuration, and so forth. Similarly, the present
disclosure is not limited to an IP/MPLS network for VoIP
telephony services, or any particular type of broadcast
television network for providing television services. Various
other configurations in accordance with the present disclo-
sure are therefore possible. For instance, operations for
affecting mental states of a first user and a second user may
be implemented in PC 166 instead of having a separate
mental state coordinator 190, the home network 160 may
include additional network-connected devices, such as a
stereo, wireless headphones, a humidistat, a fan, a window,
curtains or blinds, a fireplace (e.g., an electric fireplace), an
automated scent generator, and so forth. In another example,
the access network 140 may include various additional
devices via which automated actions to affect user’s mental
states may be implemented. In still another example, any
functions described with respect to mental state coordinator
190 may be performed by application server 115 in tele-
communication network 110. In such case, devices in home
network 160 may be configured to accept instructions from
application server 115, which resides outside home network
160. In one example, mental state coordinator 190 may
receive instructions from application server 115, and may
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distribute such instructions to appropriate devices within the
home network 160. In such an example, the operator of
telecommunication network 110 may therefore provide a
service for affecting users” mental states via the operator
infrastructure in conjunction with devices deployed at one or
more customer locations, such as home network 160. In this
regard, it should be noted that automated actions may also
be implemented with respect to devices deployed in various
other networks. For instance, users 171A-171D may com-
prise a family with a vacation home having a different local
area network from home network 160. In this case, auto-
mated actions may be implemented via both devices in home
network 160 and devices located at the vacation home,
depending upon where the users 171A-171D are presently
located or anticipated to be located. Thus, these and other
modifications are all contemplated within the scope of the
present disclosure.

[0043] FIG. 2 illustrates a flowchart of an example method
200 for affecting mental states of a first user and a second
user, in accordance with the present disclosure. In one
example, steps, functions and/or operations of the method
200 may be performed by a mental state coordinator. For
example, the method 200 may be performed by mental state
coordinator 190 in FIG. 1, or mental state coordinator 190 in
conjunction with other components of home network 160
and system 100 in general. Similarly, the method 200 may
be performed by application server 115 in FIG. 1, or
application server 115 in conjunction with other components
of the system 100, such as mobile devices 170A-170D
and/or various devices within home network 160. In one
example, the steps, functions, or operations of method 200
may be performed by a computing device or system 300,
and/or processor 302 as described in connection with FIG.
3 below. For example, the system 300 may represent a
mental state coordinator or an application server deployed in
a telecommunication network, in accordance with the pres-
ent disclosure. For illustrative purposes, the method 200 is
described in greater detail below in connection with an
example performed by a processor, such as processor 302.
The method begins in step 205 and proceeds to step 210.

[0044] In step 210, the processor receives first biometric
data for a first user and second biometric data for a second
user. As mentioned above, users’ biometric data may be
gathered from various devices in a network, such as the
users” mobile devices, via wearable devices/biometric sen-
sors worn by the users, via personal computers, via smart
TVs, and so forth. The first biometric data and the second
biometric data may include various physical parameters of
the first user and the second user, such as: facial image data,
heart rates, breathing rates, skin conductance and/or sweat/
skin moisture levels, temperature, voice pitch and tone,
blood pressure, body movement information, postures, brain
activity, e.g., electrical activity, optical activity, and/or
chemical activity, and so forth.

[0045] In step 220, the processor quantifies a mental state
of the first user based upon the first biometric data and
quantifies a mental state of the second user based upon the
second biometric data. For instance, different mental states
may have different signatures or profiles to which the first
biometric data and the second biometric data that is gathered
and/or derived from various biometric sensors or other
devices may be compared in order to determine a most likely
current mental state for both of the first user and the second
user. For instance, the processor may receive facial image
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data for the first user and facial image data for the second
user, and may calculate the mental states of the first user and
the second user, at least in part, using pattern matching, e.g.,
to eigenfaces representative of various mental states/moods.
In another example, audio data of the first user and the
second user may be compared to various signatures or
profiles for different mental states that are based upon
historical audio data for the first user, the second user, and/or
other users. In one example, a mental state may be deter-
mined by comparing words and/or phrases in captured audio
data to various profiles or signatures for different moods,
e.g., where the profiles/signatures may comprise dictionaries
or word lists that include words and/or phrases that are
representative of the respective moods. In still another
example, the mental states of the first user and the second
user may be determined based, at least in part, upon heart
rate or breathing rate data.

[0046] It should be noted that different types of biometric
data may be aggregated and matched to signatures/patterns
for different moods that are comprised of multiple data
points that account for the different types of biometric data.
Alternatively, or in addition, one or more types of biometric
data may be used to match a pattern/signature for a mental
state, while one or more other types of biometric data
available for the user may be used to verify the accuracy of
the mental state that is determined for the user. In addition,
it should be noted that different types of biometric data may
be gathered and utilized by the processor with regard to the
first user and the second user. For instance, the mental state
of the first user may be determined based upon facial image
data, while the mental state of the second user may be
determined based upon audio data and heart rate data.

[0047] In one example, the processor may categorize a
user as being in an overall positive mental state, an overall
negative mental state, or an overall neutral mental state (e.g,,
quantifying the user’s mental state) based upon the mental
state that may be determined from profile/signature match-
ing. For instance, if it is determined that a user is “dejected,”
the user may be quantified as having an overall negative
mental state. If it is determined that the user is “excited,” the
user may be quantified as having an overall positive mental
state. Other examples of positive, negative, and neutral
mental states are mentioned above. In one example, a user’s
mental state may be broadly classified as being a positive
mental state or a negative mental state by quantifying the
mental state/mood within a two or three dimensional space,
e.g., according to an evaluative space model, a circumplex
model, a vector model, a PANA model, or the like. In one
example, a user’s mental state/mood may be categorized
along one or more scales or dimensions, e.g., a Profile of
Mood States (POMS) or the like. In one example, a user’s
mental state/mood that is quantified along one or more
scales or dimensions, e.g., in a profile in accordance with
POMS, PANA, a circumplex model, a vector model or the
like, may be broadly classified as a positive mental state, a
negative mental state, or a neutral mental state by collapsing
the profile of the user into a single dimensional score. For
instance, the different categories of a POMS model may be
given different weights, and the scores for the different
categories may be weighted and summed accordingly, to
determine a composite score. In one example, a threshold
score may be used to segregate overall negative mental
states/scores from overall positive mental states/scores. In
one example, two thresholds may be deployed to segregate
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overall positive, neutral, and negative mental state scores. In
one example, a hyperplane in a multidimensional space of
moods/emotions may be used as a threshold to segregate
overall positive mental states from overall negative mental
states. In one example, mental states that are within a
threshold distance of the hyperplane may be considered
neutral mental state scores.

[0048] In step 230, the processor selects an automated
action to affect the mental state of the first user and the
mental state of the second user. In one example, the pro-
cessor selects the first automated action from among a
plurality of available automated actions in accordance with
an effectiveness score of the first automated action for the
first user and an effectiveness score of the first automated
action for the second user. In one example, the automated
action comprises a first automated action to affect the mental
state of the first user and the mental state of the second user
in a predetermined manner (e.g., a first predetermined man-
ner). In one example, the predetermined manner is to
increase at least one of the first mental state score or the
second mental state score. In another example, the prede-
termined manner is to maintain, at a same level, at least one
of the first mental state score or the second mental state
score. In still another example, the predetermined manner is
to decrease at least one of the first mental state score or the
second mental state score (with the consents/authorizations
of the first user and the second user, e.g., for entertainment
purposes).

[0049] In one example, the (first) automated action is
selected to affect the mental state of the first user and the
mental state of the second user in a (first) predetermined
manner based upon a priority ranking between the first user
and the second user. For instance, the automated action may
be selected to have a greater anticipated effect on the first
mental state score as compared to the second mental state
score, in accordance with the first predetermined manner. In
one example, the priority ranking is based upon a relation-
ship between the first user and the second user, such as: a
parent-child relationship, a caregiver-charge relationship, a
vendor-client relationship, and so forth.

[0050] In one example, the first automated action is
selected at step 230 for implementation at a location where
the first user and the second user are anticipated to be
co-located (e.g., if the users are co-located and are antici-
pated to remain co-located, or if the users are at different
locations, but are anticipated to be co-located at a later time).
Thus, for example, the plurality of automated actions from
which the automated action is selected may include auto-
mated actions that can be implemented on the devices that
are available at such location. In various examples, the first
automated action may comprise: adjusting a temperature (up
or down) of an environment associated with the first user and
the second user (e.g., at a location where the first user and
second user are co-located and/or will be co-located); pre-
senting an audio program, a video program, an image, or a
document for the first user and the second user; adjusting a
lighting of the environment associated with the first user and
the second user; preparing beverages for the first user and
the second user; and so on.

[0051] In step 240, the processor implements the (first)
automated action to affect the mental state of the first user
and the mental state of the second user. In one example, the
automated action is implemented at the location where the
first user and the second user are anticipated to be co-
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located. For instance, the automated action may be imple-
mented via at least one of an appliance at the location, or via
a mobile device of the first user or the second user (which
may also be at the location). For instance, the processor may
send an instruction to a lighting system to cause lighting
system to dim the lights in a room in which the first user and
the second user are located, or are anticipated to be located
together, the processor may send an instruction to a coffee
maker to prepare (at least) two cups of coffee for the first
user and the second user, the processor may send an instruc-
tion to a TV or set-top box to play a particular video
program, the processor may send an instruction to a stereo
system to play a particular audio program, and so forth.

[0052] In optional step 250, the processor may receive
updated biometric data for the first user and updated bio-
metric data for the second user. For instance, during and/or
following the implementation of the automated action, the
processor may continue to receive biometric data for the first
and the second user from the same or a different set of source
devices as noted above in connection with step 210.

[0053] In optional step 260, the processor may re-quantify
the mental state of the first user based upon the updated
biometric data for the first user and re-quantify the mental
state of the second user based upon the updated biometric
data for the second user. For instance, optional step 260 may
comprise the same or similar operations as described above
in connection with step 220, e.g., with respect to the updated
biometric data for the first user and the updated biometric
data for the second user. To illustrate, the processor may
generate an updated mental state score for the first user and
an updated mental state score for the second user based upon
the updated biometric data for the first user and the second
user, respectively. Alternatively, or in addition, the processor
may more broadly re-quantify the mental state of the first
user as being either overall positive, neutral, or negative, and
similarly for the mental state of the second user.

[0054] In optional step 270, the processor may determine
whether the mental state of the first user and the mental state
of the second user were affected in the first predetermined
manner. For instance, the processor may compare a mental
state score for the first user after the implementation of the
automated action to the mental state score for the first user
prior to the implementation of the automated action. If the
predetermined manner was to increase the mental state
scores for the first user and the second user, a change in
mental state score of either or both users to be more positive
and/or to increase, may be considered a result where the
mental state scores were affected in the predetermined
manner. However, if either or both of the mental state scores
decline/become more negative, this may be considered a
result where the mental state scores were not affected in the
predetermined manner. In one example, optional step 270
may collectively consider the change (or lack thereof) in
mental states scores for both the first user and the second
user. For example, if the predetermined manner was to
increase, collectively, the mental state scores of the first user
and the second user, and if the mental state score of the
second user declined slightly, but the mental state score of
the first user increased significantly (e.g., a change of greater
magnitude in the positive direction as compared to the
negative decline of the mental state score of the second
user), this may be considered a result where the mental state
scores were affected in the predetermined manner.
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[0055] 1In one example, the change in mental state may be
measured in terms of directionality, e.g., without quantifi-
cation of magnitude. For instance, the change in mental state
may be from overall negative to neutral or overall positive.
In another example, a lack of change in the mental state may
comprise a user remaining in a neutral mental state. This
may be the case even where a mental state that is determined
for a user after the implementation of the automated action
may be a different mental state than a mental state of the user
prior to the implementation of the automated action. For
instance, the user’s mental state may change from “indif-
ferent” to “bored,” but the quantification of the mental state
may remain as “neutral,” e.g., 0 on a scale of -1 to +1. When
the processor determines that the mental state of the first user
and the mental state of the second user were affected in the
first predetermined manner, the method 200 may proceed to
step 295 where the method ends. Otherwise, when the
processor determines that the mental state of the first user
and the mental state of the second user were not affected in
the first predetermined mannet, the method 200 may proceed
to optional step 280.

[0056] Inoptional step 280, the processor may decrease an
effectiveness score of the first automated action for the first
user and/or decrease an effectiveness score of the first
automated action for the second user. For instance, where
the mental state score of either the first user or the second
user did not change in an intended direction in accordance
with the (first) predetermined action, the effectiveness score
of the automated action with respect to the first user and/or
the effectiveness score of the automated action with respect
to the second user may be reduced. For example, as
described above, the effectiveness scores for various auto-
mated actions with respect to a user may be determined
based upon quantifications of a mental state of the user
before and after an implementation of an automated action,
e.g., over one or more historical occasions where the auto-
mated action was implemented. Thus, the results of the
implementation of the automated action at step 240 may be
added as additional historic data from which the effective-
ness score is determined.

[0057] Following optional step 280, the method 200 may
return to step 230. For instance, in repeating step 230 the
processor may select a second automated action to affect the
mental state of the first user and the mental state of the
second user, e.g., in a second predetermined manner. In
repeating step 240, the processor may implement the second
automated action. Following the repeat of step 240, the
method 200 may proceed to step 295 where the method
ends, or may again proceed to optional step 250 to receive
updated biometric data for the first user and update biomet-
ric data for the second user, to re-quantify the mental states
of the first user and the second user at optional step 260, to
determine whether the mental state of the first user and the
mental state of the second user were affected in the second
predetermined manner at optional step 270, and so forth.
Following a second iteration of optional step 270, the
method 200 either proceeds again to optional step 280 and
returns to step 230, or proceeds to step 295 where the
method 200 ends. It should be noted that in one example,
step 230 may be returned to on an ongoing basis, e.g., as
long as the processor is deployed for performing steps,
functions, and/or operations in connection with the method
200 for affecting mental states of a first user and a second
user.
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[0058] 1t should be noted that the method 200 may be
expanded to include additional steps, or to include modifi-
cations or additions to the steps recited. For example, the
method 200 may be expanded to perform operations to affect
the mental state(s) of a third user, a fourth user, etc., in
addition to the mental states of the first user and the second
user. In another example, steps 230 and 240 may be
expanded to comprise selecting and deploying a plurality of
automated actions at the same time. For instance, two
automated actions that are anticipated to have a similar effect
on the users’ mental states (e.g., to both affect the users’
mental states positively), may be selected an implemented
together, such as turning on a movie that is liked by both the
first user and the second user, and preparing two cups of
coffee which both users enjoy drinking. Thus, these and
other modifications are all contemplated within the scope of
the present disclosure.

[0059] In addition, although not specifically specified, one
or more steps, functions or operations of the method 200
may include a storing, displaying and/or outputting step as
required for a particular application. In other words, any
data, records, fields, and/or intermediate results discussed in
the method 200 can be stored, displayed and/or outputted
either on the device executing the method 200, or to another
device, as required for a particular application. Furthermore,
steps, blocks, functions, or operations in FIG. 2 that recite a
determining operation or involve a decision do not neces-
sarily require that both branches of the determining opera-
tion be practiced. In other words, one of the branches of the
determining operation can be deemed as an optional step. In
addition, one or more steps, blocks, functions, or operations
of the above described method 200 may comprise optional
steps, or can be combined, separated, and/or performed in a
different order from that described above, without departing
from the examples of the present disclosure.

[0060] As such, the present disclosure provides at least
one advancement in the technical fields of telecommunica-
tion service provider network operations, home network or
other local area network operations, and the use of network-
connected appliances. In particular, network-connected
appliances enable various efficiencies, such as remotely
adjusting a home thermostat from a different location,
remotely programming DVR devices, and so forth. How-
ever, in accordance with the present disclosure, various
network-connected appliances may be configured to quan-
titatively improve the mental states of various users (or
otherwise affect the metal states in a predetermined manner).
In addition, addressing mental health issues has typically
been a qualitative endeavor. On the other hand, in accor-
dance with the present disclosure measurable biometric data
is gathered from various biometric sensors or other network-
connected devices, and users’ mental states may be deter-
mined and/or quantified based upon the biometric data, e.g,,
as opposed to responding to survey questions, having a
discussion with a medical professional who may categorizes
the user’s mental state based upon histher personal exper-
tise, and so forth. In this regard, the present disclosure also
provides a transformation of data, e.g., biometric data is
generated by biometric sensors and/or network-connected
devices and is transformed into mental state scores, profiles,
or other quantification of mental state that may then be used
to select automated actions which may affect the users’
mental states in a predetermined manner. In addition, the
data quantifying users’ mental states is also transformed into
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additional data or new data that comprising effectiveness
scores for various automated actions which may affect the
users’ mental states in various predetermined manners, e.g.,
positively, negatively, etc. Finally, examples of the present
disclosure improve the functioning of a computing device,
e.g., a server. Namely, a server deployed in a telecommu-
nication service provider network, or in a home network or
other local network is improved by the use of biometric data
to quantify users’ mental states and to select automated
actions to affect the users’ mental states in predetermined
manmners.

[0061] FIG. 3 depicts a high-level block diagram of a
computing device specifically programmed to perform the
functions described herein. As depicted in FIG. 3, the system
300 comprises one or more hardware processor elements
302 (e.g., a central processing unit (CPU), a microprocessor,
or a multi-core processor), a memory 304 (e.g., random
access memory (RAM) and/or read only memory (ROM)),
a module 305 for affecting mental states of a first user and
a second user, and various input/output devices 306 (e.g.,
storage devices, including but not limited to, a tape drive, a
floppy drive, a hard disk drive or a compact disk drive, a
receiver, a transmitter, a speaker, a display, a speech syn-
thesizer, an output port, an input port and a user input device
(such as a keyboard, a keypad, a mouse, a microphone and
the like)). Although only one processor element is shown, it
should be noted that the computing device may employ a
plurality of processor elements. Furthermore, although only
one computing device is shown in the figure, if the method
200 as discussed above is implemented in a distributed or
parallel manner for a particular illustrative example, i.e., the
steps of the method, or the entire method is implemented
across multiple or parallel computing devices, then the
computing device of this figure is intended to represent each
of those multiple computing devices.

[0062] Furthermore, one or more hardware processors can
be utilized in supporting a virtualized or shared computing
environment. The virtualized computing environment may
support one or more virtual machines representing comput-
ers, servers, or other computing devices. In such virtualized
virtual machines, hardware components such as hardware
processors and computer-readable storage devices may be
virtualized or logically represented. The one or more hard-
ware processors 302 can also be configured or programmed
to cause other devices to perform one or more operations as
discussed above. In other words, the one or more hardware
processors 302 may serve the function of a central controller
directing other devices to perform the one or more opera-
tions as discussed above.

[0063] It should be noted that the present disclosure can be
implemented in software and/or in a combination of soft-
ware and hardware, e.g., using application specific inte-
grated circuits (ASIC), a programmable gate array (PGA)
including a Field PGA, or a state machine deployed on a
hardware device, a computing device or any other hardware
equivalents, e.g., computer readable instructions pertaining
to the method discussed above can be used to configure a
hardware processor to perform the steps, functions and/or
operations of the above disclosed method. In one example,
instructions and data for the present module or process 305
for affecting mental states of a first user and a second user
(e.g., a software program comprising computer-executable
instructions) can be loaded into memory 304 and executed
by hardware processor element 302 to implement the steps,
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functions or operations as discussed above in connection
with the illustrative method 200. Furthermore, when a
hardware processor executes instructions to perform “opera-
tions,” this could include the hardware processor performing
the operations directly and/or facilitating, directing, or coop-
erating with another hardware device or component (e.g., a
co-processor and the like) to perform the operations.
[0064] The processor executing the computer readable or
software instructions relating to the above described method
can be perceived as a programmed processor or a specialized
processor. As such, the present module 305 for affecting
mental states of a first user and a second user (including
associated data structures) of the present disclosure can be
stored on a tangible or physical (broadly non-transitory)
computer-readable storage device or medium, e.g., volatile
memory, non-volatile memory, ROM memory, RAM
memory, magnetic or optical drive, device or diskette and
the like. Furthermore, a “tangible” computer-readable stor-
age device or medium comprises a physical device, a
hardware device, or a device that is discernible by the touch.
More specifically, the computer-readable storage device
may comprise any physical devices that provide the ability
to store information such as data and/or instructions to be
accessed by a processor or a computing device such as a
computer or an application server.
[0065] While various examples have been described
above, it should be understood that they have been presented
by way of illustration only, and not a limitation. Thus, the
breadth and scope of any aspect of the present disclosure
should not be limited by any of the above-described
examples, but should be defined only in accordance with the
following claims and their equivalents.
What is claimed is:
1. A device comprising:
a processor; and
a computer-readable medium storing instructions which,
when executed by the processor, cause the processor to
perform operations, the operations comprising:
receiving first biometric data for a first user;
quantifying a mental state of the first user based upon
the first biometric data;
receiving second biometric data for a second user;
quantifying a mental state of the second user based
upon the second biometric data;
selecting a first automated action to affect the mental
state of the first user and the mental state of the
second user; and
implementing the first automated action to affect the
mental state of the first user and the mental state of
the second user.
2. The device of claim 1, wherein the operations further
comprise:
receiving updated biometric data for the first user;
re-quantifying the mental state of the first user based upon
the updated biometric data for the first user;
receiving updated biometric data for the second user; and
re-quantifying the mental state of the second used based
upon the updated biometric data for the second user.
3. The device of claim 2, wherein the first automated
action is selected to affect the mental state of the first user
and the mental state of the second user in a first predeter-
mined manner.
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4. The device of claim 3, wherein the operations further
comprise:

determining that the mental state of the first user and the

mental state of the second user were not affected in the
first predetermined manner;

selecting a second automated action to affect the mental

state of the first user and the mental state of the second
user in a second predetermined manner; and
implementing the second automated action to affect the
mental state of the first user and the mental state of the
second user in the second predetermined manner.

5. The device of claim 4, wherein the first automated
action is selected from among a plurality of available
automated actions in accordance with an effectiveness score
of the first automated action for the first user and an
effectiveness score of the first automated action for the
second user, wherein each of the plurality of available
automated actions is assigned an effectiveness score for the
first user and an effectiveness score for the second user.

6. The device of claim 5, wherein each effectiveness score
is based upon quantifications of a mental state of a respective
user before and after an implementation of an automated
action.

7. The device of claim 5, wherein, when it is determined
that the mental state of the first user and the mental state of
the second user were not affected in the first predetermined
manner, the operations further comprise at least one of:

decreasing the effectiveness score of the first automated

action for the first user; or

decreasing the effectiveness score of the first automated

action for the second user.

8. The device of claim 1, wherein the mental state of the
first user is quantified into a first mental state score based
upon the first biometric data, and wherein the mental state of
the second user is quantified into a second mental state score
based upon the second biometric data.

9. The device of claim 8, wherein the first automated
action is selected to affect the mental state of the first user
and the mental state of the second user in a first predeter-
mined manner.

10. The device of claim 9, wherein the first predetermined
manner is to increase at least one of: the first mental state
score or the second mental state score.

11. The device of claim 9, wherein the first predetermined
manner is to decrease at least one of: the first mental state
score or the second mental state score.

12. The device of claim 9, wherein the first predetermined
manner is to maintain at least one of: the first mental state
score or the second mental state score.

13. The device of claim 9, wherein the first automated
action is selected to affect the mental state of the first user
and the mental state of the second user in the first prede-
termined manner based upon a priority ranking between the
first user and the second user.

14. The device of claim 13, wherein the first automated
action is selected to have a greater anticipated effect on the
first mental state score as compared to the second mental
state score, in accordance with the first predetermined man-
nefr.
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15. The device of claim 14, wherein the priority ranking
is based upon a relationship between the first user and the
second user, wherein the relationship comprises one of:

a parent-child relationship;

a caregiver-charge relationship; or

a vendor-client relationship.

16. The device of claim 1, wherein the first automated
action comprises:

adjusting a temperature of an environment associated with

the first user and the second user;

presenting an audio program, a video program, an image,

or a document for the first user and the second user;
adjusting a lighting of the environment associated with
the first user and the second user; or

preparing beverages for the first user and the second user.

17. The device of claim 1, wherein the first automated
action is implemented at a location where the first user and
the second user are anticipated to be co-located.

18. The device of claim 17, wherein the first automated
action is implemented on at least one of:

an appliance at the location;

a television at the location;

a stereo at the location;

a mobile device of the first user; or

a mobile device of the second user.

19. A non-transitory computer-readable medium storing
instructions which, when executed by a processor, cause the
processor to perform operations, the operations comprising:

receiving first biometric data for a first user;

quantifying a mental state of the first user based upon the
first biometric data;

receiving second biometric data for a second user;

quantifying a mental state of the second user based upon

the second biometric data;

selecting a first automated action to affect the mental state

of the first user and the mental state of the second user;
and

implementing the first automated action to affect the

mental state of the first user and the mental state of the
second user.

20. A method, comprising:

receiving, by a processor, first biometric data for a first

user;

quantifying, by the processor, a mental state of the first

user based upon the first biometric data;

receiving, by the processor, second biometric data for a

second user;

quantifying, by the processor, a mental state of the second

user based upon the second biometric data;

selecting, by the processor, a first automated action to

affect the mental state of the first user and the mental
state of the second user; and

implementing, by the processor, the first automated action

to affect the mental state of the first user and the mental
state of the second user.
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