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(7) ABSTRACT

A data processing device controls the image-recording
device to capture a video, turn the video into a time series
of luminance values, and analyzes the frequency spectrum of
this time series. The device determines whether said series
of images depicts a test subject. The device extrapolates the
emotional response of a detected test subject to choices
displayed on the display device during a time period encom-
passed by said series of images. The extrapolation of the
emotional response measures the subject’s time between
heart rate events, the associated frequency spectrum, and
where said captured video comprises a close-up depiction of
a region of the subject’s exposed skin.
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METHODS AND SYSTEMS FOR CONTENT
RESPONSE ANALYSIS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] In one embodiment, the method and system con-
veys information about a psychophysiological response to
one or more choices presented to a user. The system employs
a standard camera, such as a multi-purpose camera in a
portable device.

[0003] 2. Background of the Invention

[0004] Methods and devices for measuring responses to
external stimuli are known in the art. Various earlier
attempts include coupling a user to a direct biological
measurement device, such as a wrist strap to measure heart
rate while the user is exposed to particular stimuli. Other
systems employ facial recognition to determine a response
to a particular event, such as a video being shown concur-
rently as the facial responses are being recognized.

[0005] A need exists in the art for a non-cumbersome
system to measure responses to choices and assist an end
user in making choices.

SUMMARY OF INVENTION

[0006] An object of the invention is to provide a means to
evaluate psychophysiological responses to choices by an end
user.

[0007] Another object of the invention is to provide a user
with several choices, with two alternatives being presented
in one embodiment. A feature of the invention is that
psychophysiological responses to each choice are compared.
An advantage of the invention is that the system can provide
information about which alternative has a more positive
profile for the end user or certain other authorized third
parties.

[0008] A further object of the invention is to provide a user
with feedback on choices. A feature of the invention is that
psychophysiological responses to each choice are compared.
An advantage of the invention is that the system can provide
information about which alternative is linked to a more
positive mood state for the user.

[0009] Another object of the invention is to enhance user
decision-making by providing a system that does not require
sensors beyond those already existing on portable devices. A
feature of the invention is that psychophysiological
responses 1o each choice are analyzed using a smartphone,
in one embodiment. An advantage of the invention is that the
system can provide end user with feedback without relying
on expensive sensors.

[0010] Another object of the invention is to provide an
unobtrusive way to measure emotional responses. A feature
of the invention is that emotional responses to choices can
be measured in short amounts of time. An advantage of the
invention is that an emotional response can be measured
without an interruption to the user’s schedule.

[0011] Another object of the invention is to provide the
user with supportive information by professionals. A feature
of the invention is that emotional responses may be trans-
mitted to third parties providing support to the end user. An
advantage of the system is that the treating professionals
have insight into the end user’s psychophysiological pref-
erences.
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[0012] A further object of the invention is to provide users
with several types of analysis in one device. A feature of the
invention is that the system calculates both mean time
between heart rate peaks as well as frequency representa-
tions of the data. A benefit of the system is that it can
calculate multiple types of outputs for analysis using one set
of inputs.

[0013] An additional object of the invention is to provide
users with private analysis. A feature of one embodiment of
this invention is that no data points are shared with outside
entities and all calculations occur within the user device. An
advantage of the invention is that the user can make indi-
vidual queries about his or her psychophysiological state
without third party interventions.

[0014] A data processing device controls the image-re-
cording device to capture a video: determine whether said
series of images depicts a test subject and extrapolate the
emotional response of a detected test subject to choices
displayed on the display device during a time period encom-
passed by said series of images wherein the extrapolation of
the emotional response measures the subject’s time between
heart rate peaks and wherein said captured video comprises
a close-up depiction of a region of the subject’s exposed
skin, and wherein the time between heart rate peaks is
converted to the frequency domain.

BRIEF DESCRIPTION OF DRAWING

[0015] The invention together with the above and other
objects and advantages will be best understood from the
following detailed description of the preferred embodiment
of the invention shown in the accompanying drawings,
wherein:

[0016] FIG. 1 depicts an overview of one implementation
of the system;
[0017] FIG. 2 depicts a schematic overview of one imple-

mentation of the system;

[0018] FIG. 3 depicts a schematic view of the initialization
steps of one embodiment of the system;

[0019] FIGS. 4A-B depict sample screens used by one
embodiment of the system;

[0020] FIG. 5 depicts a schematic view of the user inter-
action steps of one embodiment of the system;

[0021] FIG. 6 depicts a schematic view of the analysis
steps of one embodiment of the system;

[0022] FIG. 7 depicts a schematic view of additional
analysis steps of one embodiment of the system;

[0023] FIGS. 8A-C depict time, inter-peak interval, and
frequency data used by one embodiment of the system; and
[0024] FIGS. 9A-F depict sample screens of one embodi-
ment of the system.

DETAILED DESCRIPTION OF THE
INVENTION

[0025] The foregoing summary, as well as the following
detailed description of certain embodiments of the present
invention, will be better understood when read in conjunc-
tion with the appended drawings.

[0026] To the extent that the figures illustrate diagrams of
the functional blocks of various embodiments, the functional
blocks are not necessarily indicative of the division between
hardware circuitry. Thus, for example, one or more of the
functional blocks (e.g. processors or memories) may be
implemented in a single piece of hardware (e.g. a general
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purpose signal processor or a block of random access
memoty, hard disk or the like). Similarly, the programs may
be stand-alone programs, may be incorporated as subrou-
tines in an operating system, may be functions in an installed
software package, and the like. It should be understood that
the various embodiments are not limited to the arrangements
and instrumentality shown in the drawings.

[0027] As used herein, an element or step recited in the
singular and preceded with the word “a” or “an” should be
understood as not excluding plural said elements or steps,
unless such exclusion is explicitly stated. Furthermore,
references to “one embodiment” of the present invention are
not intended to be interpreted as excluding the existence of
additional embodiments that also incorporate the recited
features. Moreover, unless explicitly stated to the contrary,
embodiments “comprising” or “having” an element or a
plurality of elements having a particular property may
include additional such elements not having that property.

[0028] Beginning with FIG. 1, in one embodiment, the
system 10 comprises a multi-purpose device 12 having a
display 14 and one or more input means. In one embodi-
ment, the input means comprises a touchscreen interface 16
on the multi-purpose device 12. In other embodiments, the
input means comprises user interface elements such as push
buttons, scroll wheels, and other appropriate selection
devices.

[0029] The multi-purpose device 12 also includes at least
one imaging device, such as a camera 18. In a different
embodiment, the multi-purpose device uses a variety of
sensors in place of the camera 18. The camera 18 includes
one or more sensors and outputs images containing lumi-
nosity data for a captured image. One implementation of the
system is on a portable general-purpose computer, such as a
phone, tablet, or laptop. In another embodiment, the system
is implemented on dedicated hardware comprising a pro-
cessor, memory, storage, camera, display, and user interface.
In one embodiment, the only sensor used by the system is the
camera 18, to the exclusion of EEG sensors, and other
special-purpose heart rate detectors. The system excludes a
direct measurement of heart rate, respiration, perspiration
rate, facial recognition, and other tasks commonly associ-
ated with detecting emotional responses.

[0030] The camera 18 captures images. For each captured
image, the camera provides luminosity values 20 for color
components, including red, green, blue, and brightness. The
brightness information is used for scale purposes—in one
embodiment. In this embodiment, if large amounts of light
are allowed into the aperture (thereby increasing brightness),
then the scale is adjusted to compensate for the light amount.
[0031] As shown in FIG. 1, in one embodiment the
multipurpose device 12 is a phone with a user-facing side 22
and a reverse side 24.

[0032] In use, as shown in the broad overview flow chart
of FIG. 2, the system 10 is initialized 40 to provide instruc-
tions to the user.

[0033] The instructions to the user include asking the user
to align the device 12 camera 18 such that the camera 18 is
pointed to the user’s exposed skin.

[0034] Once the user has acknowledged that the prepara-
tory steps are completed, the system 10 proceeds to the
presentation step 42. In one embodiment, in this step, the
user is shown a first presentation 44 and asked to focus on
that presentation 44. In a further embodiment, the first
presentation 44 is one of two possible binary choices. For
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example, the choice may evoke a particular emotional
response. The source of the first presentation 44 may be an
authorized third party such as a researcher, a therapist, or
analyst. In another embodiment, the user selects their own
binary choice during the first presentation 44 the first of the
binary choices is shown. In another embodiment, the first
presentation 44 may not be a choice, but instead consist of
sounds or images, such as words, music, and/or nature
sounds. Regardless of the embodiment, this user experience
will be referred to as the “first presentation.”

[0035] In one embodiment, while the user is focused on
the first presentation (or otherwise interacting with the first
presentation), the camera 18 is engaged and captures a first
series of images 46 of the user’s exposed skin.

[0036] In one embodiment, each image of the first series
of images 46 comprises the luminosity values 20 of all
colors of the user’s exposed skin, with another embodiment,
only certain values 20 are recorded.

[0037] As an indicator of the first presentation 44 remains
on the display 14 for a period of time indicated to the user
during the initialization step 40. In one embodiment, the
length of time is controlled by the user, in other embodi-
ments, the length of time is determined by the presentation
44 being shown to the user. In another embodiment, the user
is asked to indicate to the system when the time to view the
first presentation should cease, such as by pressing a user
interface element within the device 12 or issuing a verbal
command to the device 12. Finally, in other embodiments,
the multi-purpose device comprises a user-facing camera
and the user is shown the presentation so long as the users’
eyes are focused on the presentation such as an image or
video clip.

[0038] The system thereafter proceeds to show the user an
indicator of the second presentation 48. In one embodiment
this indicator is a request that the user perform the second
task (such as concentrating on a second of two binary
choices). In another embodiment, this indicator urges the
user to observe/listen to a stimulus. As was the case with the
first presentation 44, during the second presentation 48, the
device 12 camera 18 takes a second series 50 of images
comprising a video of the user’s skin.

[0039] In one embodiment, the time period during which
the first presentation 44 and second presentation 48 are
shown is fifty seconds. In one embodiment, if the time
period is lower than fifty seconds, insufficient data would be
gathered from the input.

[0040] The system then proceeds to the extrapolation step
60. During this step, the first series of images 46 is compared
with the second series of images 50, to determine which
image had a more favorable emotional response from the
user.

[0041] In one embodiment, the analysis proceeds by
extracting the luminosity values 20 of each image from each
series 46, 50. The analysis proceeds to convert the luminos-
ity values for each image in the series 46, 50 into heart rate
peak values, resulting in calculated interpeak intervals.
[0042] Having calculated the inter-peak intervals, the sys-
tem performs a Fast Fourier Transform (FFT) on the time
series of inter-peak intervals to generate the frequency
information 62.

[0043] In one embodiment, the fast-Fourier transform
occurs on the multi-purpose device 12, while in another
embodiment the fast-Fourier transform occurs at a different
location.
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[0044] The system then compares the power spectrum
created by the FFT from inter-peak interval data from the
first presentation with that from the second presentation.
During a testing phase, the FFTs of these two presentations
are stored and analyzed to determine, across multiple users
who had the same first and second presentations, which
frequency bins contain information that separates the first
from the second presentation, based on mood, preference, or
other factor (which will depend on the content of the first
and second presentations and the purpose of the differen-
tiation). During a final, end-use phase, the FFTs of these two
presentations are stored and frequency bins that were found
to be useful in differentiating the two presentations during
the testing phase are compared and a results set related to the
differences in these frequency bins is created.

[0045] Once the Extrapolation step 60 is concluded, in a
final end-user phase, the system presents the end user an
index related to the results set 80. In one embodiment, the
results set 80 is an indication 82 of which of the two
presentations are preferred by the user. In other embodi-
ments, the system includes feedback for the end user about
which of two choices produced a more positive response
when the user was thinking about each respective option.
[0046] In other embodiments, the system proposes to the
user to restart the process 84 with new presentations on the
basis of the preferred 82 at the current iteration.

[0047] The details of each step described herein will be
addressed below.

Initialization Steps

[0048] FIG. 3 shows the steps of the initialization of the
system. The initialization step 40 comprises several verifi-
cation steps. In one embodiment, with the system 10 running
on a multipurpose device 12, the system first undergoes a
hardware check 90. The hardware check 90 ensures that the
device has sufficient storage and processing capability and
that any required computational libraries are available. In
one embodiment, the hardware check 90 also verifies the
functioning of at least one camera, invoking the test opera-
tions integrated into the multipurpose device 12. In another
embodiment, where the system does not use a camera but
instead a different sensor, the hardware check 90 confirms
that the sensor is providing viable information.

[0049] In an embodiment where the system 10 operates on
a stand-alone device, such as a smartphone, the initialization
step 40 also checks the integrity of the software 92. In one
embodiment, the software file size and a checksum value is
verified for the main software executable 92. This ensures
that the software has not been tampered and that the hard-
ware is not malfunctioning.

[0050] Following a successful verification of hardware,
the system proceeds to displaying one or more screens of
user information 94, in one embodiment. In this embodi-
ment, the user information includes information about the
purpose of the software as well as providing the user an
opportunity to practice the steps required by subsequent
analysis. In one embodiment, the user is asked to place their
figure near the camera aperture to take a preliminary read-
ing.

[0051] The user is also provided information about the
applicable privacy policies and the use of the information by
third parties. In one embodiment, no data is shared with
external parties. In another embodiment, only heartrate data
and technical data from the session are available to external
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parties. In another embodiment, the user information 94
provides the user an opportunity to share the information
with third parties, such as a therapist or another third party.
[0052] While in FIG. 3, the hardware check 90 and user
information check 94 are shown as separate consecutive
steps, in some embodiments, the steps occur concurrently. In
one such embodiment, the hardware check 90 and software
check 92 occur while the user information step 94 is waiting
for user feedback or acknowledgement.

[0053] Following the review of the user information 94,
the user is asked for credentials 96. In one embodiment, the
user credentials 96 include identifying information. In
another embodiment, the user credentials 96 allow for
anonymous use of the application. However, the user cre-
dentials 96, in some enbodiments require the user to provide
demographic information such as the user’s biological gen-
der, last menstrual period where applicable, and age group.
In another embodiment, only the user’s username and gen-
der is required as the user credentials 96.

[0054] Pursuant to one embodiment, a screen showing
user instructions 94 is shown in FIG. 4A and a screen
showing additional instructions 96 is shown in FIG. 4B.

Display and Reading

[0055] Turning now to FIG. 5, depicted there is a sche-
matic of the display step 42, which occurs after the initial-
ization step 40.

[0056] Following receiving instructions as part of the user
information steps 94, the user is asked to select content 100.
In one embodiment, the first display step 42 includes one
type of content, while the subsequent display step 48 would
use different content. In this embodiment, the select content
step 100 applies to only the first display step 42. In another
embodiment, the select content step 100 selects content for
both display steps 42.

[0057] The select content step 100 is not limited to pic-
torial content. In one embodiment, the select content step
100 allows the user to choose from a plurality of content,
including video, three-dimensional models, or audio files. In
another embodiment, the select content step 100 asks the
user to read a text selection and focus on the text. In another
embodiment, the select content step 100 involves requesting
that the user select content that the user will be prompted to
imagine or think about rather than showing content directly
to the user.

[0058] In one embodiment the content selection step 100
uses the local device as the source of the content to be shown
to the user. In another embodiment, the content to be shown
to the user is instead selected from an external server or a
multitude of servers.

[0059] In one embodiment, the content selection step 100
asks the user to select content without significant limitations.
In another embodiment, the user-selection options during
the content selection step 100 are limited by the type of
decision the user is seeking to make. For example, if the user
is determining what course of action will make the user
psycho-physiologically happier, the content selection step
100 will allow user to make selections that are relevant to the
alternative courses of action.

[0060] In another embodiment, the content selection step
100 provides the user with only limited options as the
content is selected by an authorized third party, such as a
therapist or other professional. In one embodiment, the
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select content step 100 does not provide the user with any
option, but rather prompts the user that the process will
begin shortly.

[0061] Following the content selection step 100, the user
is prompted with the content during the prompting step 102.
During this step, the user is asked to consider the content,
while exposing the users” skin to the sensor, such as the
camera 18. The prompting step 102 occurs for a duration that
is sufficient to collect reliable readings, in one embodiment
that duration is at least fifty seconds.

[0062] During the prompting step 102, the user is asked to
focus on the selected content 100, whether that content is
actually displayed to the user, or simply the user is asked to
consider the content in their mind.

[0063] Further, during the prompting step 102, the system
ensures that the user is complying with instructions dis-
played during the user information step 94. If the user is no
longer providing sensor readings, such as would occur if the
user removes a finger from the camera aperture, the prompt-
ing step 102 includes one or more reminders for the user.
Further, the prompting step 102 includes a timer of the
duration of the readings provided by the user. In one
embodiment the timer is shown to the user, in another
embodiment, the timer is not shown to the user.

[0064] During the user-prompting step 102, the system
also gathers readings 104 from the user. In one embodiment,
the readings comprise a video of the user’s skin. In another
embodiment, the readings comprise direct sensor readings,
for example, from a direct contact skin sensor.

[0065] The gathered readings 104 are stored 106 for
additional processing by the system. In one embodiment, the
storing of readings 106 is performed using a non-volatile
storage medium integrated to the device taking the readings,
in another embodiment an external storage device is used.
[0066] While in the flowchart of FIG. 5, the steps are
shown as distinct entries, in one embodiment several steps
occur concurrently. For example, the gathering of readings
104 occurs while the user is interacting with the content
during the prompting step 102. In one embodiment, the
readings 104 comprise a large quantity of data, such as a
large video file and so the information is written to storage
not only at a single store readings step 106, but throughout
the process.

[0067] Upon the storage of the first set of readings 106, the
process iterates 108 a second time by returning to the select
content step 100.

[0068] In one embodiment, the content selected at the
second iteration of the content selection step 100 is a
different choice from the first selected content 100. In this
way, the readings gathered at the second iteration of the
gather readings step 104, will be distinct from the readings
at the first iteration.

[0069] Upon completed storage of the second iteration of
readings 106, the system exits the iteration 110 and moves
to the processing steps 112. In this embodiment, the pro-
cessing steps occur only after both iterations are completed.
In another embodiment, processing occurs after each itera-
tion. With this embodiment, if the results of the gathered
readings 104 are inconclusive or somehow not useable, the
system can iterate again should additional iterations be
possible.

[0070] In yet another embodiment, the iteration 108
occurs more than twice, with a third or subsequent iteration
of the content selection step 100, the prompt user step 102,
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the gather readings step 104, and the store readings step 106
occurring. In this embodiment, the user is provided with
multiple alternatives to consider during the content selection
step 100. In another embodiment, the user receives multiple
presentations, one for each content selection step 100.

Peak Extrapolation Step

[0071] Upon receiving data from storage in the process
data step 112, the system moves to the extrapolation phase
60. During this phase, the system first reviews the processed
data 114 to determine the type of sensor used.

[0072] In the embodiment that uses a video camera 18 to
record an area of the user’s skin, the data will comprise
video frames with each frame having red, green, blue, and
brightness information for each pixel. In one embodiment,
the color data is first optimized 116 to remove several
channels, specifically focusing only on red and green values.
Therefore, the processing step 116 decreases the amount of
further calculations by 50% by eliminating two of the four
data values for each pixel, in this embodiment. Nonetheless,
the information conveyed by the two relevant channels
remains significant to the final results sought.

[0073] Inanembodiment where the data 114 indicates that
a skin sensor of heart rate information was used, the opti-
mization step will review the data to see if there are any
anomalies, as would happen if the sensor lost connection to
the user briefly. Further, if the sensor has a higher resolution
than needed, the optimize data step 116 would smooth out
the data from the sensor, removing unnecessary data points
(downsampling), further decreasing the amount of calcula-
tion necessary.

[0074] In an embodiment using a camera, the data com-
prises 17-40 frames per second lasting from 50 to 75
seconds. Each frame is represented by the average of the two
values per pixel, with the values averaged across all pixels
in the frame. The time of obtaining each frame is stored
along with each frame.

[0075] In a different embodiment, the optimization step
116 further decreases the number of data points that the
system must calculate by averaging the values for each
frame that do not exceed threshold values. The resulting
optimized data comprises only relevant two values (a first
for the red value, a second for the green value) for each
frame that represent skin-tone values, further decreasing the
computational load on the system.

[0076] The result of the local-maxima step 118 is a
recorded list of times at which local maxima occur, as
according to a peak-finding algorithm. From this list, the
durations of inter-peak intervals (the number of milliseconds
intervening between peaks) is calculated and recorded, gen-
erating a list of the inter-peak interval data 120.

[0077] In one embodiment, the inter-peak interval will
vary from 500 ms to 700 ms.

[0078] The inter-peak data 120 is subsequently analyzed
by the frequency conversion.

[0079] While the inter-peak data is reviewed by the sys-
tem, the system is not focused on the values associated with
the actual peaks. No conclusions are drawn from when the
peaks occur. Rather, it is the inter-peak interval that data that
are converted to the frequency domain for purposes of the
analysis steps described below.
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Frequency Conversion

[0080] The inter-peak interval data 120 provides some
insight, but in one embodiment, the conclusions of the
system are drawn from the frequency representation of the
inter-peak interval data 120 instead of the data directly. In
this embodiment, the frequency conversion step 62 uses as
input the inter-peak interval data 120 and operates a Fast
Fourier transform 122 on the data. The resulting information
is represented in the frequency domain as a power spectrum.
[0081] The system thereafter examines the values at par-
ticular frequencies by selecting one or more frequencies
during the selection step 124. In one embodiment, the
frequencies analyzed include the frequencies between 0 and
0.048 Hz, as well as 0.244 to 10.0 Hz (assuming a sampling
rate of 25 Hz and a duration of 50 seconds). The particular
frequency values of interest selected for review and outcome
determination depend on the output of the testing phase,
which has been used to determine the frequency values that
most uniquely and consistently differentiate the two types of
presentations being used in an embodiment.

[0082] Following the selection 124 of one or more fre-
quencies, a determination 126 of the user’s psychophysi-
ological state is performed. In one embodiment, this deter-
mination compares the frequency representation 124 of the
first iteration of the process versus the frequency represen-
tation 124 of the second iteration of the process. The
preferred presentation will have the value that most closely
matches the index already obtained during an earlier con-
trolled testing phase.

[0083] For example, in one embodiment, the values of the
indices for the two presentations are summations of the
respective selected frequencies 124 bins:

sum(Values of Frequencies(0.51 Hz to 1.17 Hz))/
average(Values of Frequencies(0 Hz:0.05 Hz))

[0084] (assuming a sampling rate of 25 Hz and a duration
of 50 seconds)
[0085] In one embodiment, the testing phase uses a com-

bination of visual analysis and pattern classification software
to select the greatest differences between the two iterations.

[0086] Thus, in the testing phase, the determination 126
thereafter quantitatively captures these differences using
arithmetic, statistical, and even a second run of FFT opera-
tions on the FFT output. Once these are quantified, the
determination 126 determines whether these differences are
statistically significant across hundreds of people. If they
are, the algorithm is then tuned to include as many of these
consistent differences as possible.

[0087] Using this method, the determination 126 has
detected a gender difference, in that the algorithms that focus
on features of FFT data 122 from women’s contrasting
positive versus negative presentations flag the opposing
presentation when applied to men’s data. In one embodi-
ment, the opposite direction as well is used by the determi-
nation step 126—algorithms tuned to features of FFT data
from men’s contrasting tasks select the opposing task when
applied to women. Thus the system queries each user to
choose a gender during the user credential step 96.

[0088] In one embodiment, the determination step 126 is
performed before the system is available to the end-user,
during a data gathering and test phase. During this test
phase, the frequency bins of interest are designed and types
of calculations on end user data designed.
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[0089] Finally, in the final end-user phase, the conclusions
of the system are shared 128 with the end user. The end user
is asked to repeat the process using different inputs, or end
the interaction with the system. The user may have the
option to share the results with certain authorized third
parties.

[0090] A sample chart 130 of brightness data is depicted in
FIG. 8A. The corresponding interpeak data chart 131 is
shown in FIG. 8B. Finally, the corresponding frequency data
chart 132 is depicted as FIG. 8C.

[0091] Several sample user interface screens are shown in
FIGS. 9A-9F. Turning first to FIG. 9A, shown there is a
select content screen 140. The select content screen 140 is
used in the select content step 100 discussed in FIG. 5 in the
embodiment depicted in FIG. 9A.

[0092] The screen consists of a first prompt 142 having a
textual prompt and a user-selectable designation to begin the
first prompt 142 (shown as a start button above the first
prompt 142). A second prompt 144 likewise includes a
corresponding user-selectable designation. While the
prompts 142, 144 are depicted in left to right order, the
analysis operates regardless of which is chosen first. The
options bar 148 of the select content screen 140 includes a
user selection option to invoke a practice mode 146, such as
an active area of the screen 140. Otherwise the options bar
148 includes the functions to undertake a new analysis, to
review history, and to review settings.

[0093] Further, the output screen 150 of the system per one
embodiment is shown in FIG. 9B. The output screen 150
consists of an indication of the score associated with the
prevailing stimulus 152, as well as an identifier of the
prevailing stimulus 154. In one embodiment, the prevailing
stimulus is the one with a higher score, in another embodi-
ment, the stimulus with a specific frequency score is given
the prevailing score. In the example embodiment shown in
FIG. 9B, the prevailing score 152 is 8.9, while the prevailing
stimulus 154 is the option for ‘switching jobs.” In this
embodiment, the user has the option of an additional itera-
tion of the analysis by invoking the iterate option 156. The
user can also review a history of analysis, begin a new
session or review settings by invoking one of the options
158. While the system provides the user a score, it does not
display to the user the underlying data, such as the inter-peak
values, the frequency information, and the data bins used to
assign scores.

[0094] Turning to FIG. 9C, it depicts sample screen 160
showing the practice mode invoked by pressing the selection
option 156, pursuant to one embodiment. The practice mode
begins with a first screen 160 requiring the user to affirm the
initiation of the practice mode by invoking the user option
162. FI1G. 9D depicts sample screen 164 showing user
options before choices are entered, with a first choice 166
and a second choice 168

[0095] One depiction of the screen used during the prompt
user step 102 of an embodiment of the system is shown in
a prompt screen 170 in FIG. 9E. The sample screen 170
consists of a reminder prompt 172 for the user to consider
the effects of an associated option. In the embodiment shown
in FIG. 9E, the prompt 172 consists of the instruction to
“Focus on all outcomes of this choice.” The screen 170
includes the actual subject matter of the analysis 174, such
as the choice of “Go back to school” shown in FIG. 9E. Also
included on the screen is a timer 176 indicating to the user
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the length of time that the subject matter of the analysis 174
will remain for analysis. The screen also includes an options
bar 178.

[0096] An initialization screen 180, pursuant to one
embodiment, displayed to the user upon the start of the
analysis shown in FIG. 9F. The initialization screen consists
of a user name selection area 182, a gender designation 184,
and initial explanatory text 186. The initialization screen 180
further comprises one or more logos 188 to indicate to the
user an analysis sponsoring entity.

Multiple Phase Operation

[0097] In one embodiment, the system operates in two
phases: a data-gathering phase and an end-user phase. Dur-
ing the data-gathering phase the system is operated by one
or more professionals who record physiological data from
users in a controlled environment. The data outputs of this
phase are used to designate the frequency bins of interest,
and the correlations between psychophysiological responses
and frequency responses.

[0098] In one embodiment, this testing phase comprises
selecting a control group of users. The control group is
presented with equivalent presentations, and responses to
each presentation are recorded. A review of the frequency
data is used to select determinant variables for each group of
users. Once this data set is established, the questions are
available for end-users.

[0099] The information displayed to the end users is
designed to assist users in decision-making. It is not for
improving the users emotional responses, or for the users to
achieve higher emotional resiliency. Instead, the system is a
decision-support system.

[0100] It is to be understood that the above description is
intended to be illustrative, and not restrictive. For example,
the above-described embodiments (and/or aspects thereof)
may be used in combination with each other. In addition,
many modifications may be made to adapt a particular
situation or material to the teachings of the invention with-
out departing from its scope. While the dimensions and
types of materials described herein are intended to define the
parameters of the invention, they are by no means limiting,
but are instead exemplary embodiments. Many other
embodiments will be apparent to those of skill in the art
upon reviewing the above description. The scope of the
invention should, therefore, be determined with reference to
the appended claims, along with the full scope of equivalents
to which such claims are entitled. In the appended claims,
the terms “including” and “in which” are used as the
plain-English equivalents of the terms “comprising” and
“wherein.” Moreover, in the following claims, the terms
“first,” “second,” and “third,” are used merely as labels, and
are not intended to impose numerical requirements on their
objects. Further, the limitations of the following claims are
not written in means-plus-function format and are not
intended to be interpreted based on 35 U.S.C. §112, sixth
paragraph, unless and until such claim limitations expressly
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use the phrase “means for” followed by a statement of
function void of further structure.
The embodiment of the invention in which an exclusive
property or privilege is claimed is defined as follows:
1. A data processing device controlling an image-record-
ing device to capture a video comprising:
determining whether said series of images depicts a test
subject who is a user of the device, and

extrapolating the emotional response of a detected test
subject to choices displayed on a display device during
a time period encompassed by said series of images;

wherein the extrapolation of the emotional response mea-
sures the subject’s time between heart rate peaks and
wherein said captured video comprises a close-up
depiction of a region of the subject’s exposed skin, and
wherein the time between heart rate peaks is converted
to the frequency domain.

2. The data processing device of claim 1 wherein the
determination step ensures that a users’ finger is placed in
close proximity to the image recording device.

3. The data processing device of claim 1 wherein said data
processing device, display device, and image recording
device comprise a multi-purpose phone having a camera and
a touchscreen.

4. The data processing device of claim 1 wherein said
extrapolation comprises detecting intervals between heart
rate peaks using the captured video.

5. The data processing device of claim 4 wherein said
captured video comprises red and green values of each
frame of the captured video.

6. The data processing device of claim 1 wherein the
extrapolation step assigns a previously tested mathematical
index to data in the frequency domain to determine the
emotional response of the user to each stimulus.

7. The data processing device of claim 1 wherein the
choices displayed on the display comprise a pair of binary
choices shown to the user.

8. The data processing device of claim 7 wherein said user
is provided with which of the binary choices has a stronger
emotional response by the user.

9. The data processing device of claim 8 wherein all heart
rate peaks are used in determining the intervals between
heart rate peaks.

10. Multi-purpose portable computing device for measur-
ing an emotional response comprising an image recording
device, a display, and at least one input device wherein said
multipurpose device shows the test subject two binary
choices in sequence;

wherein the series of images covers a time period of time

during which the test subject is shown two alternative
choices;

wherein the device converts only some components of the

image to determine the inter peak data which in turn is
converted into the frequency domain to determine the
emotional response of the user.
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