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(57) ABSTRACT

In a mood analysis method using an electrocardiogram of a
user, RR intervals in the electrocardiogram are computed, and
low-frequency (LF) values and high-frequency (HF) values
are also computed according to the RR intervals. Standard
values of sympathetic nervous system (SNS) activity and
parasympathetic nervous system (PSNS) activity are
acquired corresponding to age and sex data of the user, to
establish a mood display coordinate system. Coordinates of
the LF values and the HF values in the mood display coordi-
nate system are computed to determine a mood of the user.
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MOOD ANALYSIS METHOD, SYSTEM, AND
APPARATUS

FIELD

[0001] Embodiments of the present disclosure relate to an
electrocardiogram (ECG) analysis technique, and more spe-
cifically relates to an apparatus, a method, and a system to
analyze an ECG of a user to determine a mood of the user.

BACKGROUND

[0002] An electrocardiogram (ECG) is used to measure the
heart’s electrical conduction system. The ECG measures
electrical impulses generated by the polarization and depo-
larization of cardiac tissue, and translates the electrical
impulses into a wave, which is used to measure the rate and
regularity of heartbeats. The wave comprises a P wave, aQRS
complex, a'T wave, and a U wave. The QRS complex includes
a plurality of R waves.

[0003] A RR interval, namely the interval between two
adjacent R waves, can be used to measure a heart rate. The
heart rate can vary due to physical exercise, mood, and so on.
[0004] Usually, the ECG can only be read by experts, for
example medical staffs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1is a block diagram of one example embodi-
ment of a hardware environment for executing a mood analy-
sis system.

[0006] FIG. 2 is a block diagram of one example embodi-
ment of function modules of the mood analysis system in
FIG. 1.

[0007] FIG. 3isa flowchart of one example embodiment of
a mood analysis method.

[0008] FIG. 4 illustrates an example mood display coordi-
nate system.

DETAILED DESCRIPTION

[0009] The disclosure is illustrated by way of example and
not by way of limitation in the figures of the accompanying
drawings in which like references indicate similar elements.
It should be noted that references to “an” or “one” embodi-
ment in this disclosure are not necessarily to the same
embodiment, and such references mean “at least one” The
references “a plurality of” and “a number of” mean “at least
two.

[0010] In general, the word “module,” as used hereinafter,
refers to logic embodied in hardware or firmware, or to a
collection of software instructions, written in a programming
language, such as, for example, Java, C, or assembly. One or
more software instructions in the modules may be embedded
in firmware. It will be appreciated that modules may comprise
connected logic units, such as gates and flip-flops, and may
comprise programmable units, such as programmable gate
arrays or processors. The modules described herein may be
implemented as either software and/or hardware modules and
may be stored in any type of non-transitory computer-read-
able storage medium or other computer storage device.
[0011] FIG. 1 is a block diagram of one embodiment of a
hardware environment for executing a mood analysis system
10. The mood analysis system 10 is installed and ran on an
electronic device 1, for example a computer, a smart phone,
server, or a smart TV. The electronic device 1 can include a
database 11, a control device 12, a storage device 13, and a
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display device 14.Inone embodiment, the electronic device 1
is electrically connected to an electrocardiograph 2 for receiv-
ing an electrocardiogram (ECG) of one or more users.
[0012] Themood analysis system 10 caninclude a plurality
of function modules (shown in FIG. 2) that analyze and dis-
play moods of users in accordance to users” ECGs.

[0013] The database 11 can be installed in the electronic
device 1 or be externally connected with the electronic device
1. The database 11 stores standard values of the sympathetic
nervous system (SNS) activity and the parasympathetic ner-
vous system (PSNS) activity of users corresponding to a
user’s age and sex.

[0014] The control device 12 can be a processor, an appli-
cation-specific integrated circuit (ASIC), or a field program-
mable gate array (FPGA), for example. The control device 12
can execute computerized codes of the function modules of
the mood analysis system 10 to realize the functions of the
electronic device 1.

[0015] The storage device 13 can include some type(s) of
non-transitory computer-readable storage medium, for
exampleahard disk drive, a compact disc, a digital video disc,
or atapedrive. The storage device 13 stores the computerized
codes of the function modules of the mood analysis system
10.

[0016] FIG. 2 is a block diagram of one embodiment of
function modules of the mood analysis system 10. The func-
tion modules can includes an acquisition module 100, a com-
putation module 101, a receiving module 102, an establish-
ment module 103, a determination module 104, and an output
module 105. The function modules 100-105 can include com-
puterized codes in the form of one or more programs, which
provide at least the functions needed to execute the steps
illustrated in FIG. 3.

[0017] FIG. 3 is a flowchart of one example embodiment of
a mood analysis method. In the embodiment, the method is
performed by execution of computer-readable software pro-
gram codes or instructions by at least one processor (i.e., the
control device 12) of the electronic device 1. Depending on
the embodiment, additional steps in FIG. 3 can be added,
removed, and the ordering of the steps can be changed.
[0018] In 300, the acquisition module 100 receives a cur-
rent measured electrocardiogram of a user from the electro-
cardiograph 2, and determines RR intervals in the electrocar-
diogram. In the embodiment, the RR interval is defined as an
interval between two adjacent R waves in the electrocardio-
gram.

[0019] In 301, the computation module 101 computes low-
frequency (LF) values and high-frequency (HF) values
according to the RR intervals using Fourier transformation.
The LF values represent current values of SNS activity, and
the HF values represent current values of PSNS activity of the
user.

[0020] In 302, the receiving module 102 acquires age and
sex data of the user from the database 11, and determines
standard values of the SNS activity and the PSNS activity
corresponding to the age and sex data of the user. The age and
sex data can be input by the user through a user interface (UT),
or can be received from the database 11.

[0021] In 303, the establishment module 103 establishes a
mood display coordinate system, wherein an origin of the
mood display coordinate system is the standard values of the
SNS activity and the PSNS activity corresponding to the age
and sex data of the user, and an X-axis and Y-axis of the mood
display coordinate system respectively represent the SNS
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activity and the PSNS activity. FIG. 4 illustrates an example
mood display coordinate system. Coordinates in the first
quadrant of the mood display coordinate system can represent
excitement or anger. Coordinates in the second quadrant can
represent relaxation. Coordinates in the third quadrant can
represent depression or dolor. Coordinates in the fourth quad-
rant can represent anxiety and stress.

[0022] In 304, the determination module 104 computes
coordinates of the LF values and the HF values in the mood
display coordinate system. The coordinates (X, Y) of the LF
values and the HF values are represented by the following
equations:

X=LF values-the standard values of the SNS activity;

Y=HF values—the standard values of the PSNS activ-
ity.

[0023] In 305, the output module 105 determines a current
mood of the user according to the computed coordinates, and
displays the mood of the user on the display device 14. When
the coordinates of the LF values and the HF values are in the
first quadrant of the mood display coordinate system, the
output module 105 determines that the current mood of the
user is excitement or anger. When the coordinates of the LF
values and the HF values are in the second quadrant of the
mood display coordinate system, the output module 105
determines that the current mood of the user is relaxation.
[0024] When the coordinates of the LF values and the HF
values are in the third quadrant of the mood display coordi-
nate system, the output module 105 determines that the cur-
rent mood of the user is depression or dolor. When the coot-
dinates of the LF values and the HF values are in the fourth
quadrant of the mood display coordinate system, the output
module 105 determines that the current mood of the user is
anxiety or stress.

[0025] It should be emphasized that the above-described
embodiments ofthe present disclosure, including any particu-
lar embodiments, are merely possible examples of implemen-
tations, set forth for a clear understanding of the principles of
the disclosure. Many variations and modifications may be
madeto the above-described embodiment(s) of the disclosure
without departing substantially from the spirit and principles
of the disclosure. All such modifications and variations are
intended to be included herein within the scope of this dis-
closure and protected by the following claims.

What is claimed is:
1. A mood analysis method being executed by at least one
processor of an electronic device, the method comprising:

receiving a current measured electrocardiogram of a user
from an electrocardiograph, and computing RR inter-
vals in the electrocardiogram;

computing low-frequency (LF) values and high-frequency
(HF) values according to the RR intervals;

receiving age and sex data of the user from a database, and
determining standard values of sympathetic nervous
system (SNS) activity and parasympathetic nervous sys-
tem (PSNS) activity corresponding to the age and sex
data of the user;

establishing a mood display coordinate system using the
standard values of the SNS activity and the PSNS activ-
ity;

computing coordinates of the LF values and the HF values
in the mood display coordinate system; and
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determining a current mood of the user according to the
computed coordinates, and displaying the mood of the
user on a display device of the electronic device.

2. The method according to claim 1, further comprising:

storing standard values of the SNS activity and the PSNS

activity of users corresponding to different age and sex
data into the database which is installed in the electronic
device or externally connected with the electronic
device.

3. The method according to claim 1, wherein an origin of
the mood display coordinate system is the standard values of
the SNS activity and the PSNS activity corresponding to the
age and sex data ofthe user, and an X-axis and an Y-axis of the
mood display coordinate system respectively represent the
SNS activity and the PSNS activity.

4. The method according to claim 1, wherein the coordi-
nates (X, Y) of the LF values and the HF values are computed
by:

X=LF values—the standard values of the SNS activity;
and

Y=HF values—the standard values of the PSNS activ-
ity.

5. The method according to claim 1, wherein the current
mood of the user is determined as excitement or anger when
the coordinates of the LF values and the HF values are in a first
quadrant of the mood display coordinate system, the current
mood of the user is determined as relaxation when the coor-
dinates of the LF values and the HF values are in the second
quadrant of the mood display coordinate system, the current
mood of the user is determined as depression or dolor when
the coordinates of the LF values and the HF values are in a
third quadrant of the mood display coordinate system, and the
current mood of the user is determined as anxiety or stress
when the coordinates of the LF values and the HF values are
in a fourth quadrant of the mood display coordinate system.

6. An apparatus, comprising:

a display device;

a control device; and

a storage device storing one or more programs which when

executed by the control device, causes the control device
to:

receive a current measured electrocardiogram of a user

from an electrocardiograph, and compute RR intervals
in the electrocardiogram;
compute low-frequency (LF) values and high-frequency
(HF) values according to the RR intervals;

receive age and sex data of the user from a database, and
determining standard values of sympathetic nervous
system (SNS) activity and parasympathetic nervous sys-
tem (PSNS) activity corresponding to the age and sex
data of the user;

establish a mood display coordinate system using the stan-

dard values of the SNS activity and the PSNS activity;
compute coordinates of the LF values and the HF values in
the mood display coordinate system; and

determine a current mood of the user according to the

computed coordinates, and display the mood of the user
on the display device.

7. The apparatus according to claim 6, wherein

the database is installed in the electronic device or exter-

nally connected with the electronic device, and stores
standard values of the SNS activity and the PSNS activ-
ity of users corresponding to different age and sex data.
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8. The apparatus according to claim 6, wherein an origin of
the mood display coordinate system is the standard values of
the SNS activity and the PSNS activity corresponding to the
age and sex data of the user, and an X-axis and an Y-axis of the
mood display coordinate system respectively represent the
SNS activity and the PSNS activity.

9. The apparatus according to claim 6, wherein the coordi-
nates (X,Y) of the LF values and the HF values are computed
by:

X=LF values-the standard values of the SNS activity;
and

Y=HF values—the standard values of the PSNS activ-
ity.

10. The apparatus according to claim 6, wherein when the
coordinates of the LF values and the HF values are in the first
quadrant of the mood display coordinate system, the current
mood of the user is determined as excitement or anger, when
the coordinates of the LF values and the HF values are in the
second quadrant of the mood display coordinate system, the
current mood of the user is determined as relaxation, when the
coordinates of the LF values and the HF values are in the third
quadrant of the mood display coordinate system, the current
mood of the user is determined as depression or dolor, and
when the coordinates of the LF values and the HF values are
in the fourth quadrant of the mood display coordinate system,
the current mood of the user is determined as anxiety or stress.

11. A non-transitory storage medium having stored thereon
instructions that, when executed by a processor of an elec-
tronic device, causes the processor to perform a mood analy-
sis method, wherein the method comprises:

receiving a current measured electrocardiogram of a user
from an electrocardiograph, and computing RR inter-
vals in the electrocardiogram;

computing low-frequency (LF) values and high-frequency
(HF) values according to the RR intervals;

receiving age and sex data of the user from a database, and
determining standard values of sympathetic nervous
system (SNS) activity and parasympathetic nervous sys-
tem (PSNS) activity corresponding to the age and sex
data of the user;
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establishing a mood display coordinate system using the
standard values of the SNS activity and the PSNS activ-
y;

computing coordinates of the LF values and the HF values
in the mood display coordinate system; and

determining a current mood of the user according to the
computed coordinates, and displaying the mood of the
user on a display device of the electronic device.

12. The non-transitory storage medium according to claim
11, wherein the method further comprises:

storing standard values of the SNS activity and the PSNS

activity of users corresponding to different age and sex
data into the database which is installed in the electronic
device or externally connected with the electronic
device.

13. The non-transitory storage medium according to claim
11, wherein an origin of the mood display coordinate system
is the standard values of the SNS activity and the PSNS
activity corresponding to the age and sex data of the user, and
an X-axis and an Y-axis of the mood display coordinate sys-
tem respectively represent the SNS activity and the PSNS
activity.

14. The non-transitory storage medium according to claim
11, wherein the coordinates (X, Y) of the LF values and the
HF values are computed by:

X=LF values-the standard values of the SNS activity;
and

Y=HF values-the standard values of the PSNS activ-
ity.

15. The non-transitory storage medium according to claim
11, wherein the current mood of the user is determined as
excitement or anger when the coordinates of the LF values
and the HF values are in a first quadrant of the mood display
coordinate system, the current mood of the user is determined
as relaxation when the coordinates of the LF values and the
HF values are in the second quadrant of the mood display
coordinate system, the current mood of the user is determined
as depression or dolor when the coordinates of the LF values
and the HF values are in a third quadrant of the mood display
coordinate system, and the current mood of the user is deter-
mined as anxiety or stress when the coordinates of the LF
values and the HF values are in a fourth quadrant of the mood
display coordinate system.
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