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ELECTROENCEPHALOGRAM TRIGGERED
EXPERIENCE MODIFICATION SYSTEM

BACKGROUND

[0001] With advancements in technology, use of electro-
encephalography (EEG) and access to EEG devices are
becoming more prevalent.

BRIEF SUMMARY

[0002] The following presents a simplified summary of
one or more embodiments of the invention in order to
provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated
embodiments, and is intended to neither identify key or
critical elements of all embodiments, nor delineate the scope
of any or all embodiments. Its sole purpose is to present
some concepts of one or more embodiments in a simplified
form as a prelude to the more detailed description that is
presented later.

[0003] Electroencephalography (EEG) is an electrophysi-
ological monitoring method to record electrical activity of
the brain, and is a non-invasive approaches to brain com-
puter interfacing, mainly due to its fine temporal resolution,
ease of use, and portability. EEG devices are portable, such
as a wearable device that may utilize a low power wireless
connection and dry electrodes.

[0004] In some embodiments, the invention utilizes EEG
resources to manage device user experiences. In this way,
the invention interconnects with a network for real-time data
transfer from user devices, third party systems, and other
connected devices to receive, analyze, and react to EEG data
from an EEG reader. As such, upon receiving and analyzing
specific user based EEG data, the system may form and
activate a user specific EEG profile and react by sending
control signals to user devices for management of the user’s
experience.

[0005] Embodiments of the invention relate to systems,
methods, and computer program products for: identifying,
via an EEG reader, a baseline EEG reading corresponding to
a user, generating a user specific EEG profile for the user
based on spectral analysis of a set of predetermined attri-
butes of the baseline EEG reading, storing the user specific
EEG profile in a user profile repository, wherein the user
specific EEG profile further comprises user preferences for
experience modifications, receiving a trigger signal associ-
ated with a user activity initiated by the user, in response to
the trigger signal, transmitting a control signal to cause the
EEG reader to capture a subsequent EEG reading, receiving,
from the EEG reader, the subsequent EEG reading, confirm-
ing that the subsequent EEG reading corresponds to the user
specific EEG profile for the user by using comparative
spectral analysis of the subsequent EEG reading and the
baseline EEG reading and identifying that predetermined
attributes of the subsequent EEG reading match the prede-
termined attributes of the baseline EEG reading associated
with the user, and transmitting a control signal to a device in
proximity to the user activity, wherein the control signal is
configured to customize a component of the device in
accordance with the user specific EEG profile, and wherein
customizing the component of the device causes a change in
the user’s experience.

[0006] In some embodiments, the control signal transmit-
ted to the device in proximity to the user activity is config-
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ured to customize the component of the device in response
to the subsequent EEG reading by applying a previously
stored user preference associated with the user activity and
user device.

[0007] In some embodiments, the system is further con-
figured to receive, from the EEG reader, the subsequent EEG
reading and transmit, to a third party system, a control
signal, wherein the control signal is configured to customize
a component of the third party system and wherein custom-
izing the component of the third party system changes the
user’s experience at the third party system.

[0008] In some embodiments, the user specific EEG pro-
file for the user further comprises analyzing frequency
content for the baseline EEG reading time-locked to a
known event or stimulus, detecting periodicities, patterns,
and component frequencies present in the baseline EEG
reading, and storing the periodicities, patterns, and compo-
nent frequencies for the baseline EEG reading in the user
specific EEG profile.

[0009] Insome embodiments, performing the comparative
spectral analysis of the subsequent EEG reading and the
baseline EEG reading further includes comparing predeter-
mined attributes of the baseline EEG reading and the sub-
sequent EEG reading to identify a match or partial match for
the user, and generating a confidence that the subsequent
EEG reading is an EEG reading of the user based on a
comparative analysis to the baseline EEG reading for the
user.

[0010] In some embodiments, identifying the baseline
EEG reading further comprises recording an EEG signal for
the user at a time interval of at least 300 milliseconds after
a known event or stimulus.

[0011] In some embodiments, the system is further con-
figured to interface with multiple users at one time and
transmit a series of control signals to customize discrete
components of the user device, a set of user devices, or a
smart system in response to subsequent EEG readings for
the multiple users, and wherein customizing the discrete
components causes a change in the experience of each of the
multiple users.

[0012] The features, functions, and advantages that have
been discussed may be achieved independently in various
embodiments of the present invention or may be combined
with yet other embodiments, further details of which can be
seen with reference to the following description and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Having thus described embodiments of the inven-
tion in general terms, reference will now be made to the
accompanying drawings, where:

[0014] FIG. 1 illustrates an EEG experience management
system environment, in accordance with embodiments of the
present invention;

[0015] FIG. 2 illustrates a high level flowchart of system
interaction within the EEG experience management system
environment in accordance with embodiments of the present
invention;

[0016] FIG. 3 illustrates a high level flowchart of genera-
tion and storage of user baseline EEG readings within the
BEG experience management system environment, in accor-
dance with embodiments of the present invention;

[0017] FIG. 4 illustrates a high level flowchart of the
storage and application of user preferences within the EEG
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experience management system environment, in accordance
with embodiments of the present invention; and

[0018] FIG. 5 illustrates a process for user status determi-
nation, EEG capture/analysis. and user experience modifi-
cation in accordance with embodiments of the present
invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

[0019] Embodiments of the present invention will now be
described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all,
embodiments of the invention are shown. Indeed, the inven-
tion may be embodied in many different forms and should
not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided so that this
disclosure will satisfy applicable legal requirements. Where
possible, any terms expressed in the singular form herein are
meant to also include the plural form and vice versa, unless
explicitly stated otherwise. Also, as used herein, the term “a”
and/or “an” shall mean “one or more,” even though the
phrase “one or more” is also used herein. Furthermore, when
it is said herein that something is “based on” something else,
it may be based on one or more other things as well. In other
words, unless expressly indicated otherwise, as used herein
“based on” means “based at least in part on” or “based at
least partially on.” Like numbers refer to like elements
throughout. Additionally, many details that are well known
in the art are neither shown nor described.

[0020] In some embodiments, an “entity” may be a finan-
cial institution or third party merchant. For the purposes of
this invention, a “financial institution” may be defined as any
organization, entity, or the like in the business of moving,
investing, or lending money, dealing in financial instru-
ments, or providing financial services. This may include
commercial banks, thrifts, federal and state savings banks,
savings and loan associations, credit unions, investment
companies, insurance companies and the like. In some
embodiments, the entity may allow a user to establish an
account with the entity. An “account” may be the relation-
ship that the user has with the entity. Examples of accounts
include a deposit account, such as a transactional account
(e.g., a banking account), a savings account, an investment
account, a money market account, a time deposit, a demand
deposit, a pre-paid account, a credit account, a non-monetary
user profile that includes only personal information associ-
ated with the user, or the like. The account is associated with
and/or maintained by the entity. In other embodiments, an
entity may not be a financial institution. In still other
embodiments, the entity may be the merchant itself.
[0021] Embodiments of the invention generate a user
baseline EEG reading. Using this baseline FEG reading the
system may match the user at a third party location to adjust
the user experience at that location. The combined use of the
P300 type response analysis, CEREBRE protocol biometric
information, and stored user preferences determine if a
confidence match between the baseline EEG reading of the
user and the EEG reading of the user at the location. For
example, the user may enter a theater and sit down. The third
party theater system may take an EEG reading of the user
and transmit the reading to the system. The system may
identify the EEG reading as being associated with the user,
identify the user’s preferences at the theater, and transmit a
signal back to the third party system to modify the theater
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seats or the like to the user preferences. As such, the
invention interconnects with a network for real-time data
transfer from user devices, third party systems, and other
connected devices to receive, analyze, and react to EEG data
from an EEG reader.

[0022] As such. upon recognition and analysis of EEG
data, the system may form and modify a user specific
experience via integration within a smart system, third party
system, or user device. EEG data can be segmented and
sorted based on a time span associated with a known
stimulus or event, including, but not limited to, visual or
auditory stimuli, or some other, more complex processing of
various stimuli. In doing so, the system achieves a design-
for-one approach whereby user experiences can vary widely
from user to user.

[0023] EEG measures voltage fluctuations resulting from
ionic current within the neurons of the brain, and in clinical
contexts, EEG refers to the recording of the brain’s spon-
taneous electrical activity over a period of time. EEG has
very high temporal resolution, on the order of milliseconds,
and EEG signals are commonly recorded at sampling rates
between 250 and 2000 Hz in clinical and research settings,
while modern EEG data collection systems are capable of
recording at sampling rates even above 20,000 Hz if so
desired. EEG is relatively tolerant of subject movement,
unlike most other neuroimaging techniques, and operation
of EEG devices is silent, allowing for study of responses to
auditory stimuli without the introduction of noise into the
EEG signal. Detection of cover brain processing is possible
with EEG, meaning that processing does not require a
physical response to be registered by an EEG system and
allowing for the use of EEG by users who are incapable of
making a motor response.

[0024] In some embodiments, the invention relates to a
system that utilizes a brain computer interface (BCI), or a
direct communication pathway between an enhanced or
wired brain and an external device. EEG is an electrophysi-
ological monitoring method to record electrical activity of
the brain, and is one of the most studied non-invasive
approaches to brain computer interfacing, mainly due to its
fine temporal resolution, ease of use, portability, and low
set-up cost.

[0025] EEG data can be segmented and analyzed based on
a specific time span associated with a known stimulus or
event, and diagnostic applications generally focus on either
event-related potentials (ERPs), some variation thereof, or
on the spectral content of EEG. Data that is time-locked to
complex processing of various stimuli may be referred to as
an ERP, while a subclass of the EEG technique also include
evoked potentials, or time-locked averages of EEG activity
associated with presentation of a specific stimulus of some
sort (e.g. auditory, visual, or somatosensory). The invention
may use spectral analysis as a method for the study of EEG
signals, which specifically involves the study of neural
oscillations, more commonly known as “brain waves,” that
can be observed in EEG signals in the frequency domain.
Through statistical analysis and signal processing, the fre-
quency content of EEG signals can be characterized, and
periodicities can be detected in the data by observing peaks
at the sequences corresponding to these periodicities. Deter-
mining what component frequencies are present in a specific
user EEG response may involve computing a Fourier trans-
form of a sampled user EEG signal. One can then resyn-
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thesize the sampled user EEG signal or compare subsequent
signal analysis to detect similarities.

[0026] One variation of ERP that the invention may
involve is known as the P300 response. The P300 is char-
acterized as a “late” potential, as it occurs at 300-800
milliseconds after the associated stimulus. P300 refers to the
electrically positive character of the response as well as the
latency of greater than or equal to 300 milliseconds. The
P300 may either be a unitary response or a part of a larger
grouping of several responses such as the memory and
encoding related multifaceted electroencephalographic
response, or P300-MERMER. Embodiments of the present
invention utilize one or more of these responses in order to
establish an objective method of brain fingerprinting,
wherein brain responses to known stimuli are detected,
quantified, and analyzed to determine whether or not a user
has knowledge of critical information.

[0027] In some embodiments, the invention utilizes an
averaged ERP to provide accurate biometric information.
One such method, known as the cognitive event-related
biometric recognition (CEREBRE) protocol, may identify a
user accurately by utilizing individually unique responses
from multiple functional brain systems, such as the primary
visual, facial recognition, and gustatory/appetitive systems.
Some embodiments of the invention may incorporate such
methods in order to identify users with a high degree of
accuracy, and may associate this identification information
with a larger profile on the user that contains stored user
preferences and demographics. The combined use of the
P300 type response analysis, CEREBRE protocol biometric
information, and stored user preference and user information
allows embodiments of the invention to build a user profile
for user preferences at one or more locations. The invention
may react 1o this known user information according to a set
protocol or operator instructions to modify the user’s expe-
rience based on a number of factors depending on the
capabilities of the user device, third party system, or smart
device with which the invention is interfacing.

[0028] In some embodiments, the invention generates a
user specific EEG profile in a user profile repository using
EEG data collected from a user device containing an EEG
reader. User specific EEG profile data is collected via a
network and stored as a database of ERPs or evoked
potentials corresponding to specific sets of stimuli, events,
or triggers. In this way, the invention interconnects with a
network for real-time data transfer from user devices, third
party systems, and other connected devices to receive,
analyze, and react to EEG data from an EEG reader to allow
generation of a determined user status within a user network
account to trigger modification and management of a user
experience based on real time EEG data and user specific
EEG profile data. In some embodiments, the user status may
not be formally known to the user and may only be enacted
when an institution confirms an external event is occurring
or stimulus is present. When the status is enabled, the system
may form and activate a first control signal to cause the EEG
reader to capture subsequent EEG readings and react accord-
ingly.

[0029] Furthermore, in some embodiments, the system
may generate a user baseline reading for storage in the user
specific EEG profile by transmitting a baseline stimulus to
the user and recording the user’s response received from the
EEG reader. This baseline EEG reading can be used for later
comparison to subsequent EEG readings in order to identify
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the user. The EEG reading corresponding to the baseline
stimulus is stored in the user specific EEG profile for the
user and predetermined attributes of the EEG reading are
analyzed and stored in the EEG experience management
system database. The EEG experience management system
analyzes predetermined attributes corresponding to the base-
line FEG reading and stores the results as a user baseline
reading in the user specific profile.

[0030] The EEG experience management system may
further develop the user specific EEG profile corresponding
to the user by analyzing predetermined attributes of the
subsequent EEG signals and storing them as ERPs or
evoked-potentials known to be associated with a particular
user response. Analysis of the predetermined attributes of
subsequent EEG readings may also allow the system to
determine a user response based on a similarity between the
analysis results and the same predetermined attributes for a
known response. In this way, information received from the
EEG reader can be used to determine when the user is
present at a certain location, third party system, smart
system, or user device, and the subsequent EEG signals can
be further analyzed against prior recorded ERPs to deter-
mine other attributes of the user’s experience.

[0031] For example, a user may log on to an online
customer portal using a mobile device, said mobile device
containing an EEG reader, also known to those of ordinary
skill in the art as an electroencephalograph. According to the
EEG readings received by the system from the EEG reader,
the system may identify the user’s presence via a trigger
signal associated with a user activity initiated by the user, or
by comparing the initial EEG reading with predetermined
attributes associated with the baseline EEG reading for the
user, and call up the user specific EEG profile that corre-
sponds to the user. The system may, in some embodiments,
modify the information displayed on the user’s mobile
device based on the user’s predetermined preferences or in
response to a perceived ERPs previously characterized as
indicating a user’s reaction based on the predetermined
attributes associated with the ERP. The ERP may be previ-
ously characterized as indicating the user’s familiarity with
known stimuli.

[0032] In some embodiments, system may identify the
user as being within the geographic location based on
location data received by the user’s device, and associate
third party systems, smart systems, and other connected user
devices known to be in the same location. The system
coordinates with third party systems, smart systems, and
user devices, sending control signals in response to subse-
quent EEG readings and user defined preferences. The
system may, in some embodiments, customize specific attri-
butes of the user device in response to EEG signals received
by the system and determined to indicate a positive or
negative user response. In doing so, the system may transmit
a second control signal to the user device wherein the second
control signal is configured to modify a component of the
activity device at the user’s location in response to the
subsequent EEG reading.

[0033] In some embodiments, the system may further
monitor the user’s response to the modification of activity
device components by receiving a subsequent EEG reading
from the user device, analyzing predetermined attributes of
the subsequent EEG reading and determining that that the
predetermined attributes of the subsequent EEG reading
correspond to predetermined attributes known to indicate a
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positive or negative response. After determining that the
subsequent EEG reading indicates a positive or negative
response, the system may react accordingly by sending a
third control signal to the user device wherein the third
control signal is configured to further modify the component
of the activity device at the user’s location in response to the
subsequent EEG reading. This process may be frequently
and continuously repeated in order to achieve real time
management of the user’s experience.

[0034] In some embodiments, the system may further
monitor the user’s response to the modification to activity
device components by receiving a subsequent EEG reading
from the user device, analyzing predetermined attributes of
the subsequent EEG reading and determining that that the
user response is positive or negative. The system may then
record and store this information as an evoked potential in
the user specific EEG profile as data associated with the
user’s experience corresponding to a particular variable,
such as, but not limited to, a contemporaneous event, a
stimulus, a trigger, a modification to the user device, or the
like. The system may then generate a report consisting of the
ERP and evoked potential data for the particular user,
providing an unbiased quantitative report of the user’s
experience corresponding to the event associated with the
evoked potential. The ERP may be previously characterized
as indicating the user’s familiarity with known stimuli.
Upon recognizing that the subsequent EEG reading indicates
user familiarity with the known stimuli, the system may
generate an alert or response.

[0035] In some embodiments, the system may further
include recognition of a second user, who may be located in
the same location as the first, wherein the system identifies
the second user, generates a user specific profile for the
second user, and responds to the second user’s EEG readings
by transmitting one or more control signals in order to
modify the second user’s experience. For instance, the
system may recognize that there are multiple users located
in a vehicle containing one or more BEEG readers and which
incorporates a smart device designed to interface with the
system of the invention. The vehicle may contain a dual zone
temperature setting, wherein one zone corresponds to each
user. Based on the EEG readings received, the system may
recognize that there are two user’s present in the proximity
of the smart device, and subsequently transmit a series of
control signals to adjust discrete temperature settings in each
zone according to stored user preferences and the charac-
teristics of the EEG signals received from the users.
[0036] Additionally, the system may utilize the artificial
intelligence engine in combination with various biometric
data received by the system to establish a level of confidence
that the user is experiencing discomfort with the current
temperature setting of the smart device in the dual zone
vehicle. By establishing that the user is experiencing dis-
comfort, the system may then further modify the tempera-
ture setting for the zone of the user to another previously
stored temperature setting by the user, or a setting that the
system determines would be appropriate given a number of
other factors such as the real time temperature data for the
user’s location, the user’s previous activities/habits, or the
user’s preferences as established by previous biometric
trigger events.

[0037] FIG. 1 illustrates an EEG experience management
system environment 200, in accordance with embodiments
of the present invention. FIG. 1 provides the system envi-
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ronment 200 for which the EEG experience management
system interfaces with users and devices. FIG. 1 provides a
unique system that includes specialized servers and system
communicably linked across a distributive network of nodes
required to perform the functions of recording, modifying
and managing device user experiences in response to EEG
data and set user preferences.

[0038] As illustrated in FIG. 1, the EEG experience man-
agement system 208 is operatively coupled, via a network
201 to the user device 204, third party system 205, and to
smart system 207. In this way, the EEG experience man-
agement system 208 can send information to and receive
information from the user device 204, third party system
205, and smart system 207. FIG. 1 illustrates only one
example of an embodiment of the system environment 200,
and it will be appreciated that in other embodiments one or
more of the systems, devices, or servers may be combined
into a single system, device, or server, or be made up of
multiple systems, devices, or servers.

[0039] The network 201 may be a system specific dis-
tributive network receiving and distributing specific network
feeds and identifying specific network associated triggers.
The network 201 may also be a global area network (GAN),
such as the Internet, a wide area network (WAN), a local
area network (LAN), or any other type of network or
combination of networks. The network 201 may provide for
wireline, wireless, or a combination wireline and wireless
communication between devices on the network 201.
[0040] In some embodiments, the user 202 is one or more
individuals receiving or transmitting data from the EEG
experience management system 208 based on the user’s
preferences, location, or proximity to one or more of the
third party system 205 or smart system 207. FIG. 1 also
illustrates a user device 204. The user device 204 may be, for
example, a desktop personal computer, business computer,
business system, business server, business network, a mobile
system, such as a cellular phone, smart phone, personal data
assistant (PDA), laptop, or the like. The user device 204
generally comprises a communication device 212, a pro-
cessing device 214, a memory device 216, an EEG reader
224, and a global positioning system (GPS) device 226. The
EEG reader 224 may be physically attached to the user
device 204, or may be physically separate from the user
device 204 and wireless connected to the user device 204
and/or the network 201. The processing device 214 is
operatively coupled to the communication device 212 and
the memory device 216. The processing device 214 uses the
communication device 212 to communicate with the net-
work 201 and other devices on the network 201, such as, but
not limited to the third party system 205, and the smart
system 207. As such, the communication device 212 gen-
erally comprises a modem, server, or other device for
communicating with other devices on the network 201.
Other devices such as the third party system 205 and smart
system 207 could also be associated with an EEG reader that
fanctions in the same or similar fashion as the EEG reader
224 described above.

[0041] The user device 204 comprises computer-readable
instructions 220 and data storage 218 stored in the memory
device 216, which in one embodiment includes the com-
puter-readable instructions 220 of a user application 222. In
some embodiments, the user application 222 allows a user
202 to set up marker codes and communicate with third
party system 205, and smart system 207.
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[0042] As further illustrated in FIG. 1, the EEG experience
management system 208 generally comprises a communi-
cation device 246, a processing device 248, and a memory
device 250. As used herein, the term “processing device”
generally includes circuitry used for implementing the com-
munication and/or logic functions of the particular system.
For example, a processing device may include a digital
signal processor device, a microprocessor device, and vari-
ous analog-to-digital converters, digital-to-analog convert-
ers, and other support circuits and/or combinations of the
foregoing. Control and signal processing functions of the
system are allocated between these processing devices
according to their respective capabilities. The processing
device may include functionality to operate one or more
software programs based on computer-readable instructions
thereof, which may be stored in a memory device.

[0043] The processing device 248 is operatively coupled
to the communication device 246 and the memory device
250. The processing device 248 uses the communication
device 246 to communicate with the network 201 and other
devices on the network 201, such as, but not limited to the
third party system 205, smart system 207, and the user
device 204. As such, the communication device 246 gener-
ally comprises a modem, server, or other device for com-
municating with other devices on the network 201.

[0044] As further illustrated in FIG. 1, the EEG experience
management system 208 comprises computer-readable
instructions 254 stored in the memory device 250, which in
one embodiment includes the computer-readable instruc-
tions 254 of an application 258. In some embodiments, the
memory device 250 includes data storage 252 for storing
data related to the system environment 200, but not limited
to data created and/or used by the application 258. Data
storage 252 also includes a user profile repository 260 for
storing a number a user specific EEG profile 261 for the user
202. In some embodiments, the user specific EEG profile
contains data related to EEG readings produced by the EEG
reader 224, but may also contain data related to the spectral
analysis of EEG readings as well as temporal data, data
related to known stimuli, and user preference data for
aspects of the user device 204, third party system 205, and
smart system 207.

[0045] In one embodiment of the EEG experience man-
agement system 208, the memory device 250 stores an
application 258. Furthermore, the EEG experience manage-
ment system 208, using the processing device 248 codes
certain communication functions described herein. In one
embodiment, the computer-executable program code of an
application associated with the application 258 may also
instruct the processing device 248 to perform certain logic,
data processing, and data storing functions of the applica-
tion. The processing device 248 is configured to use the
communication device 246 to communicate with and ascer-
tain data from one or more of the third party system 205,
smart system 207, and/or the user device 204.

[0046] As illustrated in FIG. 1, the smart system 207 is
connected to the EEG experience management system 208,
user device 204, and third party system 205. The smart
systems 207 has the same or similar components as
described above with respect to the user device 204. A smart
system 207 may be associated with a third party system or
third party system 205 and be able to receive communication
and directions for adjustment of the user experience based
on the EEG reading. The smart system 207 may include
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lighting adjustments, sound adjustments, comfort level
adjustments, screen modifications, or the like at a third party
location.

[0047] As illustrated in FIG. 1, the EEG experience man-
agement system 208 is connected to the third party system
205, user device 204, and smart system 207. The EEG
experience management system 208 has the same or similar
components as described above with respect to the user
device 204 and smart system 207.

[0048] It is understood that the servers, systems, and
devices described herein illustrate one embodiment of the
invention. It is further understood that one or more of the
servers, systems, and devices can be combined in other
embodiments and still function in the same or similar way as
the embodiments described herein. The EEG experience
management system 208 may generally include a processing
device communicably coupled to devices as a memory
device, output devices, input devices, a network interface, a
power source, one or more chips, and the like. The EEG
experience management system 208 may also include a
memory device operatively coupled to the processing
device. As used herein, memory may include any computer
readable medium configured to store data, code, or other
information. The memory device may include volatile
memory, such as volatile Random Access Memory (RAM)
including a cache area for the temporary storage of data. The
memory device may also include non-volatile memory,
which can be embedded and/or may be removable. The
non-volatile memory may additionally or alternatively
include an electrically erasable programmable read-only
memory (EEPROM), flash memory or the like. The memory
device may store any of a number of applications or pro-
grams which comprise computer-executable instructions/
code executed by the processing device to implement the
functions of the EEG experience management system 208
described herein.

[0049] The user device 204 is configured to transmit a
trigger signal via network 201 to the EEG experience
management system 208 indicating some activity by user
202. Activity by the user 202 may be related to the use of the
user device, or may be related to the user’s proximity to the
third party system 205, and/or smart system 207. User
proximity may be determined using location data from the
user device 204 and location data may be obtained from the
GPS device 226. In response to the trigger signal, the EEG
experience management system 208 can transmit a first
control signal to the user device 204 structured to cause the
EEG reader 224 to begin capturing subsequent EEG read-
ings for the user 202.

[0050] Upon receiving EEG readings from an EEG reader,
the EEG experience management system 208 is configured
to analyze spectral components of the EEG readings and
store the results of the spectral analysis in the user specific
EEG profile 261 located in the user profile repository 260.
The user specific EEG profile 261 may contain data related
to spectral content of EEG readings and may associate the
spectral content with data representing known stimuli. EEG
readings may also contain temporal data relating to the time
at which the readings were recorded by an EEG reader.
Association of EEG readings, spectral content, data repre-
senting known stimuli and temporal data allows the EEG
experience management system 208 to build a library of
event-related potentials (ERPs) and baseline EEG readings
associated with the user 202 response to known stimuli.
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[0051] Furthermore, in some embodiments, the system
may generate a user baseline reading for storage in the user
specific EEG profile 261 by transmitting a baseline stimulus
to the user 202 and recording the user’s 202 response
received from the EEG reader 224. This baseline EEG
reading can be used for later comparison to subsequent EEG
readings in order to identify the user 202. The EEG reading
corresponding to the baseline stimulus is stored in the user
specific EEG profile 261 for the user and predetermined
attributes of the spectral content of the EEG reading are
analyzed and stored in the user specific EEG profile 261. The
EEG experience management system 208 analyzes prede-
termined attributes corresponding to the baseline EEG read-
ing and stores the results as a user baseline reading in the
user specific EEG profile 261.

[0052] Spectral analysis of subsequent EEG readings may
be compared with stored data in the user specific EEG
profile 261 to determine if predetermined attributes of the
spectral data associated with the subsequent readings match
previously stored baseline EEG readings. In this way, the
EEG experience management system 208 may confirm that
the user 202 is present at the user device 204. The baseline
EEG reading may have one or more variations due to various
stimuli being introduced to the user during generation of the
baseline EEG reading. The combined use of the P300 type
response analysis, CEREBRE protocol biometric informa-
tion, and stored user preferences determine the confidence a
match exists between the baseline EEG reading of the user
and the EEG reading of the user at the authentication
location. The EEG experience management system 208 may
then request location data from the user device 204, which
may be determined by an embedded device such as GPS
device 226, or may be provided via access to location data
calculated and stored on the user device, such as through the
user device 204 location services preferences.

[0053] The EEG experience management system may
further develop the user specific EEG profile 261 corre-
sponding to the user 202 by analyzing predetermined attri-
butes of the subsequent EEG signals and storing them as
ERPs known to be associated with a particular user
response. Analysis of predetermined attributes of the spec-
tral content of the subsequent EEG readings may also allow
the system to determine a user response based on a similarity
between the analysis results and the same predetermined
attributes for a known response. In this way, information
received from an EEG reader can be used to determine when
the user is present at a certain location, third party system
205, smart system 207, and the subsequent EEG signals can
be further analyzed against prior recorded ERPs to deter-
mine other attributes of the user’s experience.

[0054] In some embodiments, EEG experience manage-
ment system comprises an artificial intelligence engine 262
that is configured to analyze typical user behavior and learn
new behaviors of the user and may further develop the user
specific profile 261. The engine may further be able to
identify biometric trigger events and user condition based on
deviation from typical and learned user behaviors using
feedback from one or more biometric sensors that may be
located in the user device or a standalone biometric device.
In some instances, engine may further be able to identify
biometric trigger events and user conditions based on
learned user behaviors of other secondary users that are
similar to the user. Biometric data may be received by the
system from a number of different sources via network 201,
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including, but not limited to, biometric monitoring devices
206, cametas and sensors embedded in user device 204, user
activity history, and analytics data regarding user browsing
or spending habits.

[0055] The artificial intelligence engine 262 may further
comprise the ability to adjust user preference data in real
time in response to user behavior such that the information
displayed by the system and control signals transmitted by
the system modify user devices in response to the user’s
behaviors. Through use of the artificial intelligence engine,
the system may determine a level of confidence that the user
is exhibiting a specific emotional response to presented
visual stimuli, auditory stimuli, or other known stimuli and
respond accordingly. For instance, the system’s artificial
intelligence engine may interpret a number of data points
regarding the user’s behavior by using EEG data and bio-
metric trigger events to determine that the user is likely
experiencing frustration in response to an offer presented by
the system. The system could then note this response in the
user specific EEG profile 261 and utilize the artificial
intelligence engine 262 to tailor future interaction between
the system and the user in accordance with the user’s likes
and dislikes.

[0056] In some embodiments, the EEG experience man-
agement system 208 is configured to recall user specific
EEG profile 261 data and send a second control signal to the
user device 204, third party system 205, and/or smart system
207. The second control signal may be followed by a series
of other control signals (e.g. third, fourth, or the like) until
a desired result is achieved. These subsequent control sig-
nals may be designed to modify the third party system 205,
and/or smart system 207 in order to cause a change in the
user’s 202 experience associated with the third party system
205, and/or smart system 207. One way in which a change
in the experience may be achieved is by modifying the third
party system 205 and/or smart system 207 to present a
known stimulus to the user 202. The system may concur-
rently monitor readings from an EEG reader and analyze
spectral components of the subsequent EEG readings for
predetermined attributes associated with the user’s 202
expetrience.

[0057] The EEG experience management system 208 may
recognize subsequent EEG readings as containing spectral
components similar to previously recorded EEG readings
labeled as specific ERPs indicating user knowledge or
familiarity with specific known stimuli or events. In further
embodiments of the EEG experience management system
208 may send subsequent control signals to the user device
204, third party system 205, and smart system 207 based on
the recognition that an EEG readings for the user 202 match
a specific ERP data indicating knowledge of a known
stimulus or event. The subsequent control signals may alter
the third party system 205, and smart system 207 based on
the ERP data received by the system, and/or according to
user preferences previously stored in the user specific EEG
profile 261 associated with the specific device or system
being modified.

[0058] FIG. 2 illustrates a high level flowchart of system
interaction process within the EEG experience management
system environment 100, in accordance with embodiments
of the present invention. As illustrated in block 102, the
process 100 is initiated by identifying, via an EEG reader, a
first EEG reading corresponding to a user. In some embodi-
ments, the EEG reader is physically connected to the user
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device. However, the EEG reader may be a separate device
in other embodiments that is operatively linked to the user
device via a wired or wireless connection of some sort to
transfer EEG data from the EEG reader to the user device.
The EEG experience management system 208 identifies the
first EEG reading by receiving the data associated with the
first EEG reading from the EEG reader over the network
201. The EEG experience management system 208 is con-
figured to recognize EEG readings from the EEG reader and
analyze the spectral content of these reading in order to
match the predetermined attributes of the spectral content of
the EEG signal with an existing user specific EEG profile, or
for storage to a newly generated user specific EEG profile.
In some embodiments, the first EEG reading is utilized to
map the user’s baseline EEG reading.

[0059] Next, in block 104, the system generates and stores
a user specific EEG profile for the user 202. Creation of the
user specific EEG profile allows the system to sort EEG data
received by the system based on association with a specific
user 202 or user device. Generation of the user specific EEG
profile may also include requesting an EEG baseline from
the user and transmitting multiple known stimuli to the user
device to obtain the user’s EEG reaction to the known
stimuli. The system may analyze spectral components of the
user baseline EEG readings and store them in the user
specific EEG profile, as further described in FIG. 3.
[0060] Next, in block 106, the system receives a trigger
signal associated with a user activity. The trigger signal can
be any signal indicating that the user 202 is using the user
device or performing some activity at a third party system.
In some embodiments, the trigger signal may be further
limited to include only activities associated with a certain
application or function of the user device. In some embodi-
ments, the trigger signal may be associated with an activity
that the user 202 or a system administrator has labeled as a
trigger activity. In still other embodiments, the trigger signal
may be associated with the user’s location in proximity to
other devices or systems, such as the third party system, and
smart system. Furthermore, the trigger signal could be an
EEG reading captured by the EEG reader and registered by
the system as indicating user activity based on the spectral
content of the EEG reading.

[0061] Next, as illustrated in block 108, the process 100
continues by transmitting a control signal to the EEG reader
to cause the EEG reader to capture and communicate
subsequent EEG readings for the user. The EEG reader is
instructed to transfer EEG readings associated with the user
202 to the EEG experience management system via the
network. The EEG readings are captured as a consistent
stream of EEG data and can be later segmented according to
the time at which they were captured or received by the
system. This temporal recognition of EEG data captured by
the EEG reader is used to associate specific EEG frequency
data with known stimuli or events.

[0062] Next, as illustrated in block 110, the system
receives the captured subsequent EEG readings associated
with the user. Subsequent EEG readings are analyzed
according to their spectral components and predetermined
attributes of the spectral components are used to confirm that
the subsequent reading corresponds to the unique EEG
profile for a specific user, as shown in block 112. The
combined use of the P300 type response analysis, CERE-
BRE protocol biometric information, and stored user pref-
erence determine if a confidence match exits between the
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baseline EEG reading of the user and the EEG reading of the
user. Once the specific user is determined, the user specific
EEG profile for that user can be loaded by the EEG
experience management system. The user specific EEG
profile contains user preference data and any previously
recorded ERP data associated with the specific user. These
user preferences and previously recorded ERPs may be
utilized by the system in generating a control signal for
modifying the user’s experience regarding the user device or
some other device, such as the third party system and/or the
smart system.

[0063] Finally, as illustrated in block 114, the system
transmits a control signal to the user device, third party
systems, or smart devices to modify one or more component
in response to the subsequent EEG reading. The control
signal varies based on the component of the device that is
being modified, and may include instructions for adjust-
ments of a wide range of parameters that alter the user’s
experience, including, but not limited to, a display of some
visual stimuli, a generated auditory stimuli, an adjustment to
a smart home device such as a thermostat or lighting fixture,
or the like. In the case of the third party systems or smart
devices, the control signal may alter a device that the user
may or may not be actively interacting with. As an example,
the control signal may be generated in response to the
subsequent EEG reading that the system recognizes as
sharing the same predetermined spectral attributes as an
ERP indicating a particular user desire. The control signal
may be configured to alter, for instance, the position or
firmness of a smart movie theater seat that the system
recognizes the user 202 is sitting in by recognition of
location or paired device data from the user device.

[0064] FIG. 3 illustrates a high level flowchart of the
generation and storage of user baseline EEG readings within
the EEG experience management system environment 300,
in accordance with one embodiment of the invention. As
illustrated in block 302, the process 300 is initiated by
receiving authorization from the user 202 for spectral analy-
sis of EEG signals. In some embodiments, this authorization
is needed before the system begins analyzing the frequency
content of EEG readings from a user device 204, and is
obtained from the user 202 prior to the creation of a user
specific EEG profile for storage of subsequent EEG readings
and analysis results. In some embodiments, the system sends
a prompt to the user 202 via the user device 204 requesting
authorization for the system to perform analyze and store
EEG data received from the user 202 via EEG reader.

[0065] After authorization for spectral analysis, as illus-
trated in block 304, the system requests from the user 202 an
EEG baseline reading and begins to identify EEG signals
received from the EEG reader as being associated with the
specific user 202. The user 202 can then accept the request
for the system to initiate the process for forming a baseline
EEG reading associated with the user 202. In some embodi-
ments, the baseline reading for the user may include a
number of ERPs associated with know stimuli presented to
the user via the user device. In other embodiments, the
baseline reading may be measured as a specific ERP type
response such as a P300 response, or late potential at a time
interval beyond 300 milliseconds after the presentation of a
known stimuli. In further embodiments, the user baseline
EEG readings may be characterized according to the cog-
nitive event-related biometric recognition (CEREBRE) pro-
tocol by utilizing individually unique responses from mul-
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tiple functional brain systems, such as the primary visual,
facial recognition, and gustatory/appetitive systems.

[0066] Based on the type of user baseline EEG the system
utilizes in a particular embodiment, the system then trans-
mits multiple stimuli to the EEG reader to obtain baseline
EEG readings for the user based on the user’s EEG response
to the multiple stimuli, as shown in block 306. The multiple
stimuli are designed to generate a reaction from the user that
is detectable via EEG readings captured after the user 202 is
exposed to the stimuli and known to induce detectable ERP
frequency attributes that can be analyzed by the system and
stored in the user specific EEG profile. In some embodi-
ments the stimuli may be generated visually on the user
device 204, while in other embodiments the stimuli may be
generated as auditory signals. Further embodiments may
include any stimuli that can be detected by multiple func-
tional brain systems as used in the CEREBRE protocol or
other similar biometric recognition techniques involving
user specific EEG readings.

[0067] Next, as illustrated in block 308, the system utilizes
spectral analysis to generate user baseline EEG data from
the baseline EEG readings received in response to the
multiple stimuli. EEG readings received in response to the
multiple stimuli can be segmented and time-locked to the
occurrence or presentation of the multiple stimuli, and
predetermined attributes of the frequencies observed in the
EEG readings can be compiled as user baseline EEG data
corresponding the user 202. Specific brain activity responses
associated with various functional brain systems are evi-
denced in the baseline EEG readings by the spectral content
in the EEG readings. This data can then be utilized to verify
that a user is present, or alternatively verify that the user’s
experience to subsequent stimuli match the response
observed to the baseline stimuli. The baseline EEG reading
may have one or more variations due to various stimuli
being introduced to the user during generation of the base-
line EEG reading. In some embodiments, the user 202 may
be asked to rate their response as indicating a particular
emotional response, such as contentment or displeasure,
thereby allowing the system to associate particular EEG
spectral analysis of known stimuli with particular user
emotional responses.

[0068] Next, as illustrated in block 310, the system may
store the generated user baseline EEG data in the newly
generated user specific EEG profile. Generation of unique
user responses to multiple stimuli and spectral analysis of
subsequent EEG readings allows the system to later identify
the user 202 and characterize user responses, and the gen-
eration of the user specific profile allows a storage location
for the system to place new data associated with user
activity, user preferences, user device 204 identification
information, user location data, and the like. As shown in
block 312, the user specific EEG profile is stored in the user
profile repository for later reference by the system as it
receives EEG readings from user devices.

[0069] FIG. 4 illustrates a high level flowchart of the
storage and application of user preferences within the EEG
experience management system environment 400, in accor-
dance with one embodiment of the invention. As illustrated
in block 402, the process 400 is initiated as the system
presents the user 202 with user preference options. In some
embodiments, the system is configured to present the user
202 with preferences regarding components of the user
device 204, a mobile user portal for interaction with an
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institution, such as the items displayed on a webpage when
the user 202 logs into the portal. or various attributes of the
third party system and/or the smart system. For example, the
user 202 may be presented with user preference options
regarding a component setting associated with the smart
system 207, such as thermostat temperature settings or the
like. In some embodiments, the user is able to set specific
user preferences for storage in the user specific EEG profile.
[0070] As illustrated in block 404, the system receives the
user preference selections regarding the specific component
of the device or system in question and stores the preference
in the user specific EEG profile. This allows the system to
later recall the user preferences at any time when the system
is interfacing with the user 202.

[0071] Next, as illustrated in block 406, the system
receives a trigger signal indicating that the user is present at
the user device 204. The user device 204 is configured to
transmit a trigger signal via network 201 to the system
indicating an activity by user 202. Activity by the user 202
may be related to the use of the user device, or may be
related to the user’s proximity to the third party system,
and/or smart system.

[0072] Next, as illustrated by block 408, the system trans-
mits a control signal to the EEG reader to cause the EEG
reader to capture and communicate subsequent EEG read-
ings for the user. The EEG reader is instructed to transfer
EEG readings associated with the user 202 to the system via
the network 201. The EEG readings are captured as a
consistent stream of EEG data and can be later segmented
according to the time at which they were captured or
received by the system. This temporal recognition of EEG
data captured by the EEG reader is used to associate specific
EEG frequency data with known stimuli or events.

[0073] Next, as illustrated in block 410, the system
receives the captured subsequent EEG readings associated
with the user. Subsequent EEG readings are analyzed
according to their spectral components and predetermined
attributes of the spectral components are used to confirm that
the subsequent reading corresponds to the baseline EEG
reading of the user stored in the unique EEG profile for the
user. Once the specific user is determined, the user specific
EEG profile for that user can be loaded by the system. The
user specific EEG profile contains user preference data and
any previously recorded ERP data associated with the spe-
cific user. These user preferences and previously recorded
ERPs may be utilized by the system in generating a control
signal for modifying the user’s experience at the location of
the activity.

[0074] Subsequent EEG readings are analyzed according
to their spectral components and predetermined attributes of
the spectral components are used to confirm that the subse-
quent reading corresponds to the unique EEG profile for a
specific user, as shown in block 412. Once the specific user
is determined, the user specific EEG profile for that user can
be integrated at the location of the user and loaded by the
system. The user specific EEG profile contains user prefer-
ence data associated with the specific user.

[0075] Finally, as shown in block 414, the system is
configured to recall and apply user preference options
selected by user 202 which were previously stored in the
user specific EEG profile. In some embodiments, this control
signal may modify the third party system and/or smart
system. The control signal varies based on the component of
the device that is being modified, and may include instruc-
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tions for adjustments of a wide range of parameters that alter
the user’s experience, including, but not limited to, a display
of some visual stimuli, a generated auditory stimuli, an
adjustment to a smart home device such as a thermostat or
lighting fixture, or the like. In the case of the third party
system, the control signal may alter a device that the user
may or may not be actively interacting with. As an example,
the control signal may be generated in response to the
subsequent EEG reading that the system recognizes as
sharing the same predetermined spectral attributes as an
ERP indicating a particular user desire. The control signal
may be configured to alter, for instance, the position or
firmness of a smart movie theater seat that the system
recognizes the user 202 is sitting in by recognition of
location or paired device data from the user device.

[0076] Insomeembodiments, the system may utilize other
data stores in the user specific EEG profile, such as data from
the system’s artificial intelligence engine. The engine may
further be able to identify biometric trigger events and user
condition based on deviation from typical and learned user
behaviors using feedback from one or more biometric sen-
sors in the user device 204 or other biometric devices and
store this information in the user specific EEG profile. In
some instances, engine may further be able to identify
biometric trigger events and user conditions based on
learned user behaviors of other secondary users that are
similar to the user. Biometric data may be received by the
system from a number of different sources via network 201,
including, but not limited to, biometric monitoring sensors,
cameras and sensors embedded in user device 204, user
activity history, and analytics data regarding user browsing
or spending habits. Upon confirmation that the user is
present via spectral analysis and matching of EEG readings,
the system may utilize user biometric data in conjunction
with the artificial intelligence engine in order to alter the
user’s experience as a response to biometric trigger events.

[0077] For instance, one form of a biometric trigger event
may be the user’s perceived frustration in dealing with a user
interface on the user device. The system may utilize the
artificial intelligence engine in combination with various
biometric data received by the system to establish a level of
confidence that the user is experiencing frustration based on
various biometric information such as facial recognition,
heart rate and the like. In response to this biometric trigger
event, the system may alter the user interface presented on
the user device to exclude the information or stimuli that the
system associates with the user’s biometric trigger event of
frustration. As an example, the user may originally be
presented with an offer for a specific product based on data
regarding the user’s interests or previous browsing history.
The system may recognize a biometric trigger event when
the user is presented with the offer that indicates user
frustration, and subsequently alter the user interface to
remove the offer or replace the offer with an offer related to
subject matter that the user has responded to in a positive
manner or otherwise indicated, by their browsing history,
previous activity, or past spending habits, that they have
interest in.

[0078] Additionally, the system may use biometric trigger
events to indicate that the user reacts positively to certain
information, and may store this information for later referral
when altering the display on a user device or modifying
some component of a smart device. Various stimuli that the
system presents on the user device or the third party system
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may be monitored in conjunction with biometric trigger
events. The biometric trigger event may indicate that that the
user is experiencing a positive response to the various
stimuli. For instance, the user may react positively to the
presentation of a certain layout upon logging in to a user
portal controlled by the system on the user device. The
system may recognize and record the biometric triggering
event indicating the positive reaction from the user and
utilize the artificial intelligence engine to ensure that the
system causes the user device to display layouts and content
to the user that is tailored to the user’s likes and dislikes.
[0079] FIG. 5 illustrates a process for user status determi-
nation, EEG capture, EEG analysis, and user experience
modification 500, in accordance with embodiments of the
present invention. As illustrated, FIG. 5 provides a system
determination of a user status and analysis of subsequent
EEG readings to modify a user experience. As illustrated in
block 550, the process is imitated by determining the user’s
status and authenticating the user. The user status may be
determined from user input/request 504, user activity trigger
signal 506, user location data 508, user proximity to other
devices 510, and comparison of EEG readings with the user
baseline EEG 512.

[0080] Insomeembodiments, the system may receive user
input/request 504 identifying the user’s interaction with the
user device, third party system, and/or the smart system. In
this way, the user 202 may provide input via the user device
or some other device or system to identify their presence at
the device or interaction with the system. The user 202 may
input via a display on the user device and the input may be
communicated to the system via a network.

[0081] In some embodiments, the system may utilize a
user activity trigger signal 506 to identify the user status as
present at the user device, third party system, and to smart
system. In this way, the user’s actions may passively engage
the user device or other device or system to alert the EEG
experience management system that the user is performing
some activity or is in a certain location.

[0082] Insome embodiments, the system may utilize user
location data 508 or user proximity to other devices 510 as
identifying information to trigger user status. In this way, the
user may have previously allowed the EEG experience
management system permission to use location data from
the user device or other device such as the smart system.
Location data from these devices may alert the system of the
user’s status and prompt the EEG experience management
system to engage the user or EEG reader.

[0083] In some embodiments, the system may be moni-
toring the user’s EEG readings using an EEG reader located
on a device separate from the user device. The EEG expe-
rience management system may utilize the user baseline
EEG reading previously stored in the user specific profile to
match the user’s EEG readings and determine that the user
is present at a third party system, or smart system. In this
way, the system may identify the user without data from the
user device, and may load the user specific EEG profile for
the user regardless of whether the user is carrying the user
device.

[0084] Next, as illustrated in block 560, the process 500
continues through subsequent EEG capture. In this way, the
EEG experience management system requests subsequent
EEG signals from the EEG reader for later analysis. The
system can send a first control signal 520 to the EEG reader
in order to prompt the EEG reader to begin sending subse-
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quent EEG readings 522 to the system. In this way, the
system can prompt the EEG reader to begin recording and
transmitting EEG data to the system via the network upon
determining that the user status indicates that the user is able
to utilize the system.

[0085] Next, as illustrated in block 570, the process 500
continues by analyzing subsequent EEG data received from
the EEG reader. The analysis may involve the application of
certain spectral analysis protocols or EEG data classifica-
tions. EEG readings may be analyzed according the P300
response 526, or classified generally as some type of event-
related potential 524. Protocols involving CEREBRE iden-
tification 528 or brain fingerprinting 530 may also be
employed.

[0086] Insome embodiments, the subsequent EEG signals
may be segmented and analyzed after a 300 millisecond time
interval following known stimuli. In this way, the system
can analyze the EEG signal as a P300 response 526, which
may indicate latent processing of known stimuli. The system
may also classify an EEG signal more broadly as an event-
related potential 524 by associating the spectral frequency
content of the EEG reading with a known stimuli based on
time data of when the signal was recorded in relation to the
user experiencing the known stimuli.

[0087] In some embodiments, the system may employ a
specific protocol to identify the user based on spectral
analysis of the EEG reading frequency content. The system
may use a protocol such as CEREBRE identification 528 by
utilizing individually unique responses from multiple func-
tional brain systems, such as the primary visual, facial
recognition, and gustatory/appetitive systems. The system
may also employ a protocol used for the brain finger printing
530 technique, wherein brain responses to known stimuli are
detected, quantified, and analyzed to determine whether or
not a user has knowledge of critical information.

[0088] Next, as illustrated in block 580, the process 500
continues by user experience modification. In this way, the
system may communicate with the user device, third party,
and/or smart system through the use of control signals to
modify selected components of each device or system based
on stored user preferences from the user specific EEG
profile.

[0089] In some embodiments, the EEG experience man-
agement system may send a series of subsequent control
signals to the user device or other device or system, repre-
sented in process 500 as blocks 532 and 534. While the
Figure only lists two successive control signals, it is under-
stood that the system may employ the use of as many
subsequent control signals are necessary to achieve a desired
modification of the user’s experience. As illustrated, in
modifying the user experience, the system may access the
user preferences 536 stored in the user specific profile
following the identification of the user based on EEG
reading content. In some embodiments, second control sig-
nal may modify the user device or other device or system
such that the user’s EEG reading is expected to change in
response. In some embodiments, the system may analyze
subsequent EEG readings following the second control
signal 532 and determine that the user device or other device
or system requires further modification. The system may
then transmit the third control signal to modify the user
device or other device or system.

[0090] As will be appreciated by one of ordinary skill in
the art, the present invention may be embodied as an
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apparatus (including, for example, a system, a machine, a
device, a computer program product, and/or the like), as a
method (including, for example, a business process, a com-
puter-implemented process, and/or the like), or as any com-
bination of the foregoing. Accordingly, embodiments of the
present invention may take the form of an entirely software
embodiment (including firmware, resident software, micro-
code, and the like), an entirely hardware embodiment, or an
embodiment combining software and hardware aspects that
may generally be referred to herein as a “system.” Further-
more, embodiments of the present invention may take the
form of a computer program product that includes a com-
puter-readable storage medium having computer-executable
program code portions stored therein. As used herein, a
processor may be “configured to” perform a certain function
in a variety of ways, including, for example, by having one
or more special-purpose circuits perform the functions by
executing one or more computer-executable program code
portions embodied in a computer-readable medium, and/or
having one or more application-specific circuits perform the
function. As such, once the software and/or hardware of the
claimed invention is implemented the computer device and
application-specific circuits associated therewith are deemed
specialized computer devices capable of improving technol-
ogy associated with the in authorization and instant integra-
tion of a new credit card to digital wallets.

[0091] It will be understood that any suitable computer-
readable medium may be utilized. The computer-readable
medium may include, but is not limited to, a non-transitory
computer-readable medium, such as a tangible electronic,
magnetic, optical, infrared, electromagnetic, and/or semi-
conductor system, apparatus, and/or device. For example, in
some embodiments, the non-transitory computer-readable
medium includes a tangible medium such as a portable
computer diskette, a hard disk, a random access memory
(RAM), a read-only memory (ROM), an erasable program-
mable read-only memory (EPROM or Flash memory), a
compact disc read-only memory (CD-ROM), and/or some
other tangible optical and/or magnetic storage device. In
other embodiments of the present invention, however, the
computer-readable medium may be transitory, such as a
propagation signal including computer-executable program
code portions embodied therein.

[0092] It will also be understood that one or more com-
puter-executable program code portions for carrying out the
specialized operations of the present invention may be
required on the specialized computer include object-ori-
ented, scripted, and/or unscripted programming languages,
such as, for example, Java, Perl, Smalltalk, C++, SAS, SQL,
Python, Objective C, and/or the like. In some embodiments,
the one or more computer-executable program code portions
for carrying out operations of embodiments of the present
invention are written in conventional procedural program-
ming languages, such as the “C” programming languages
and/or similar programming languages. The computer pro-
gram code may alternatively or additionally be written in
one or more multi-paradigm programming languages, such
as, for example, F#.

[0093] It will further be understood that some embodi-
ments of the present invention are described herein with
reference to flowchart illustrations and/or block diagrams of
systems, methods, and/or computer program products. It
will be understood that each block included in the flowchart
illustrations and/or block diagrams, and combinations of
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blocks included in the flowchart illustrations and/or block
diagrams, may be implemented by one or more computer-
executable program code portions. These one or more com-
puter-executable program code portions may be provided to
a processor of a special purpose computer for the authori-
zation and instant integration of credit cards to a digital
wallet, and/or some other programmable data processing
apparatus in order to produce a particular machine, such that
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be understood that, within the scope of the appended claims,
the invention may be practiced other than as specifically
described herein.

INCORPORATION BY REFERENCE

[0097] To supplement the present disclosure, this applica-
tion further incorporates entirely by reference the following
commonly assigned patent applications:

Dacket Number

U.S. patent

application Ser. No. Title Filed On

8086US1.014033.3113  To be assigned

8087US1.014033.3114 To be assigned

SYSTEM FOR Concurrently
ELECTROENCEPHALOGRAM  herewith
PATTERNING RECOGNITION

FOR AUTHENTICATION
ELECTROENCEPHALOGRAM  Concurrently

TRIGGERED RESOURCE
DISTRIBUTION QUERY
SYSTEM

herewith

the one or more computer-executable program code por-
tions, which execute via the processor of the computer
and/or other programmable data processing apparatus, cre-
ate mechanisms for implementing the steps and/or functions
represented by the flowchart(s) and/or block diagram block
OF

[0094] It will also be understood that the one or more
computer-executable program code portions may be stored
in a transitory or non-transitory computer-readable medium
(e.g., a memory, and the like) that can direct a computer
and/or other programmable data processing apparatus to
function in a particular manner, such that the computer-
executable program code portions stored in the computer-
readable medium produce an article of manufacture, includ-
ing instruction mechanisms which implement the steps
and/or functions specified in the flowchart(s) and/or block
diagram block(s).

[0095] The one or more computer-executable program
code portions may also be loaded onto a computer and/or
other programmable data processing apparatus to cause a
series of operational steps to be performed on the computer
and/or other programmable apparatus. In some embodi-
ments, this produces a computer-implemented process such
that the one or more computer-executable program code
portions which execute on the computer and/or other pro-
grammable apparatus provide operational steps to imple-
ment the steps specified in the flowchart(s) and/or the
functions specified in the block diagram block(s). Alterna-
tively, computer-implemented steps may be combined with
operator and/or human-implemented steps in order to carry
out an embodiment of the present invention.

[0096] While certain exemplary embodiments have been
described and shown in the accompanying drawings, it is to
be understood that such embodiments are merely illustrative
of, and not restrictive on, the broad invention, and that this
invention not be limited to the specific constructions and
arrangements shown and described, since various other
changes, combinations, omissions, modifications and sub-
stitutions, in addition to those set forth in the above para-
graphs, are possible. Those skilled in the art will appreciate
that various adaptations and modifications of the just
described embodiments can be configured without departing
from the scope and spirit of the invention. Therefore, it is to

What is claimed is:

1. A system for electroencephalogram (EEG) triggered

experience modification, the system comprising:
a memory device with computer-readable program code
stored thereon;
a communication device;
a processing device operatively coupled to the memory
device and the communication device, wherein the
processing device is configured to execute the com-
puter-readable program code to:
identify, via an EEG reader, a baseline EEG reading
corresponding to a user;

generate a user specific EEG profile for the user based
on spectral analysis of a set of predetermined attri-
butes of the baseline FEG reading;

store the user specific EEG profile in a user profile
repository, wherein the user specific EEG profile
further comprises user preferences for experience
modifications;

receive a trigger signal associated with a user activity
initiated by the user;

in response to the trigger signal, transmit a control
signal to cause the EEG reader to capture a subse-
quent EEG reading;

receive, from the EEG reader, the subsequent EEG
reading;

confirm that the subsequent EEG reading corresponds
to the user specific EEG profile for the user by using
comparative spectral analysis of the subsequent EEG
reading and the baseline EEG reading and identify-
ing that predetermined attributes of the subsequent
EEG reading match the predetermined attributes of
the baseline EEG reading associated with the user;
and

transmit a control signal to a device in proximity to the
user activity, wherein the control signal is configured
to customize a component of the device in accor-
dance with the user specific EEG profile, and
wherein customizing the component of the device
causes a change in the user’s experience.

2. The system of claim 1, wherein the control signal

transmitted to the device in proximity to the user activity is
configured to customize the component of the device in
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response to the subsequent EEG reading by applying a
previously stored user preference associated with the user
activity and user device.

3. The system of claim 1, wherein the system is further
configured to:

receive, from the EEG reader, the subsequent EEG read-

ing; and

transmit, to a third party system, a control signal, wherein

the control signal is configured to customize a compo-
nent of the third party system and wherein customizing
the component of the third party system changes the
user’s experience at the third party system.

4. The system of claim 1, wherein generating the user
specific EEG profile for the user further comprises:

analyzing frequency content for the baseline EEG reading

time-locked to a known event or stimulus;

detecting periodicities, patterns, and component frequen-

cies present in the baseline EEG reading; and

storing the periodicities, patterns, and component fre-

quencies for the baseline EEG reading in the user
specific EEG profile.

5. The system of claim 1, wherein performing the com-
parative spectral analysis of the subsequent EEG reading
and the baseline EEG reading further includes comparing
predetermined attributes of the baseline EEG reading and
the subsequent EEG reading to identify a match or partial
match for the user; and

generating a confidence that the subsequent EEG reading

is an EEG reading of the user based on a comparative
analysis to the baseline EEG reading for the user.
6. The system of claim 1, wherein identifying the baseline
EEG reading further comprises recording an EEG signal for
the user at a time interval of at least 300 milliseconds after
a known event or stimulus.
7. The system of claim 1, wherein the system is further
configured to interface with multiple users at one time; and
transmit a series of control signals to customize discrete
components of the user device, a set of user devices, or
a smart system in response to subsequent EEG readings
for the multiple users; and
wherein customizing the discrete components causes a
change in the experience of each of the multiple
users.
8. A computer program product for electroencephalogram
(EEG) triggered experience modification with at least one
non-transitory computer-readable medium having com-
puter-readable program code portions embodied therein, the
computer-readable program code portions comprising:
an executable portion configured to identify, via an EEG
reader, a baseline EEG reading corresponding to a user;

an executable portion configured to generate a user spe-
cific EEG profile for the user based on spectral analysis
of a set of predetermined attributes of the baseline EEG
reading;

an executable portion configured to store the user specific

EEG profile in a user profile repository, wherein the
user specific EEG profile further comprises user pref-
erences for experience modifications;

an executable portion configured to receive a trigger

signal associated with a user activity initiated by the
user;

an executable portion configured to in response to the

trigger signal, transmit a control signal to cause the
EEG reader to capture a subsequent EEG reading;
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an executable portion configured to receive, from the
EEG reader, the subsequent EEG reading;

an executable portion configured to confirm that the
subsequent EEG reading corresponds to the user spe-
cific EEG profile for the user by using comparative
spectral analysis of the subsequent EEG reading and
the baseline EEG reading and identifying that prede-
termined attributes of the subsequent EEG reading
match the predetermined attributes of the baseline EEG
reading associated with the user; and

an executable portion configured to transmit a control

signal to a device in proximity to the user activity,
wherein the control signal is configured to customize a
component of the device in accordance with the user
specific EEG profile, and wherein customizing the
component of the device causes a change in the user’s
experience.

9. The computer program product of claim 8, wherein the
control signal transmitted to the device in proximity to the
user activity is configured to customize the component of the
device in response to the subsequent EEG reading by
applying a previously stored user preference associated with
the user activity and user device.

10. The computer program product of claim 8, further
comprising:

receiving, from the EEG reader, the subsequent EEG

reading; and

transmitting, to a third party system, a control signal,

wherein the control signal is configured to customize a
component of the third party system and wherein
customizing the component of the third party system
changes the user’s experience at the third party system.

11. The computer program product of claim 8, wherein
generating the user specific EEG profile for the user further
comprises:

analyzing frequency content for the baseline EEG reading

time-locked to a known event or stimulus;

detecting periodicities, patterns, and component frequen-

cies present in the baseline EEG reading; and

storing the periodicities, patterns, and component fre-

quencies for the baseline EEG reading in the user
specific EEG profile.

12. The computer program product of claim 8, wherein
performing the comparative spectral analysis of the subse-
quent EEG reading and the baseline EEG reading further
includes comparing predetermined attributes of the baseline
EEG reading and the subsequent EEG reading to identify a
match or partial match for the user; and

generating a confidence that the subsequent EEG reading

is an EEG reading of the user based on a comparative
analysis to the baseline EEG reading for the user.

13. The computer program product of claim 8, wherein
identifying the baseline EEG reading further comprises
recording an EEG signal for the user at a time interval of at
least 300 milliseconds after a known event or stimulus.

14. The computer program product of claim 8 further
configured to interface with multiple users at one time; and

transmit a series of control signals to customize discrete

components of the user device, a set of user devices, or

a smart system in response to subsequent EEG readings

for the multiple users; and

wherein customizing the discrete components causes a
change in the experience of each of the multiple
users.
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15. A computer-implemented method for electroencepha-
logram (EEG) ftriggered experience modification, the
method comprising:
providing a computing system comprising a computer
processing device and a non-transitory computer read-
able medium, where the computer readable medium
comprises configured computer program instruction
code, such that when said instruction code is operated
by said computer processing device, said computer
processing device performs the following operations:

identify, via an EEG reader, a baseline EEG reading
corresponding to a user;

generate a user specific EEG profile for the user based on

spectral analysis of a set of predetermined attributes of
the baseline EEG reading;

store the user specific EEG profile in a user profile

repository, wherein the user specific EEG profile fur-
ther comprises user preferences for experience modi-
fications;

receive a frigger signal associated with a user activity

initiated by the user;

in response to the trigger signal, transmit a control signal

to cause the EEG reader to capture a subsequent EEG
reading;

receive, from the EEG reader, the subsequent EEG read-

ing;
confirm that the subsequent EEG reading corresponds to
the user specific EEG profile for the user by using
comparative spectral analysis of the subsequent EEG
reading and the baseline EEG reading and identifying
that predetermined attributes of the subsequent EEG
reading match the predetermined attributes of the base-
line EEG reading associated with the user; and

transmit a control signal to a device in proximity to the
user activity, wherein the control signal is configured to
customize a component of the device in accordance
with the user specific EEG profile, and wherein cus-
tomizing the component of the device causes a change
in the user’s experience.

16. The computer-implemented method of claim 15,
wherein the control signal transmitted to the device in
proximity to the user activity is configured to customize the

13
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component of the device in response to the subsequent EEG
reading by applying a previously stored user preference
associated with the user activity and user device.

17. The computer-implemented method of claim 15,
wherein the method further comprises:

receiving, from the EEG reader, the subsequent EEG

reading; and

transmitting, to a third party system, a control signal,

wherein the control signal is configured to customize a
component of the third party system and wherein
customizing the component of the third party system
changes the user’s experience at the third party system.

18. The computer-implemented method of claim 15,
wherein performing the comparative spectral analysis of the
subsequent EEG reading and the baseline EEG reading
further includes comparing predetermined attributes of the
baseline EEG reading and the subsequent EEG reading to
identify a match or partial match for the user; and

generating a confidence that the subsequent EEG reading

is an EEG reading of the user based on a comparative
analysis to the baseline EEG reading for the user.

19. The computer-implemented method of claim 15,
wherein generating the user specific EEG profile for the user
further comprises:

analyzing frequency content for the baseline EEG reading

time-locked to a known event or stimulus;

detecting periodicities, patterns, and component frequen-

cies present in the baseline EEG reading; and

storing the periodicities, patterns, and component fre-

quencies for the baseline EEG reading in the user
specific EEG profile.

20. The computer-implemented method of claim 15,
wherein the system is further configured to interface with
multiple users at one time; and

transmit a series of control signals to customize discrete

components of the user device, a set of user devices, or

asmart system in response to subsequent EEG readings

for the multiple users; and

wherein customizing the discrete components causes a
change in the experience of each of the multiple
users.
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