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(57) Abstract: A method and apparatus are provided for evaluating multimedia based on heart rate measurement. The method in-
cludes: acquiring actual heartbeat measurement data of a user sent by a heart rate measurement device during the playing of a multi -
media tile; and obtaining an evaluation result of the multimedia file by the user according to the actual heartbeat measurement data
and a correlation between reference heartbeat measurement data and the evaluation result. In the method and apparatus for multime -
dia evaluation based on heart rate measurement provided in the present disclosure, actual heartbeat measurement data of a user dur -
ing the playing of a multimedia file is acquired and an evaluation result of the multimedia file from the user is obtained according to
the actual heartbeat measurement data and a correlation between reference heartbeat measurement data and the evaluation result.
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METHOD AND APPARATUS FOR MULTIMEDIA EVALUATION
BASED ON HEART RATE MEASUREMENT

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims priority to Chinese Patent Application No. 201610166640.9,
filed on Mar. 22, 2016, which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD
[0002] The embodiments of the present disclosure relate to the technical field of multimedia
playing control, and in particular to a method for multimedia evaluation method and apparatus

for multimedia evaluation based on heart rate measurement.

BACKGROUND

[0003] When a person experiences relatively obvious emotion fluctuations such as nervous,
exciting, happy and so on, some physical signs may also change relatively obviously. Heart
rate is one of these physical signs which is easy to measure and calculate. During the process
of browsing a multimedia file, the emotion of a user may fluctuate with the development of
the plots and thus heart rate thercof will also change. By measuring a trend of change and
amplitude of the heart rate of the user, the effect on the user by the multimedia file may be
effectively determined. If the heart rate of a user during browsing a multimedia file can be
quantized and analyzed and the multimedia file is scored based thereon, the popularity of the
multimedia file can be determined more accurately, and other users may select multimedia

files with higher scores so as to save their selection time.

SUMMARY

[0004] The present disclosure discloses a method, an apparatus, a computer program product
and a computer readable medium.

[0005] According to a first aspect of the present disclosure, a method for multimedia
evaluation based on heart rate measurement provided in the embodiments of the present
disclosure includes: acquiring actual heartbeat measurement data of a user sent by a heart rate

measurement device during the playing of a multimedia file; and obtaining an evaluation
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result of the multimedia file from the user according to the actual heartbeat measurement data
and a correlation between reference heartbeat measurement data and an evaluation result.
[0006] Optionally, the reference heartbeat measurement data includes a standard value of the
heart rate of the user, and the obtaining an evaluation result of the multimedia file from the
user may include: calculating an average heart rate value of the user within a specified time
interval during the playing of the multimedia file according to the actual heartbeat
measurement data; and calculating an offset of the average heart rate value with respect to the
standard value, calculating and reporting a score of evaluation on the multimedia file by the
user according to the offset.

[0007] Optionally, at least one important plot time period is preset in the multimedia file,
and the calculating an average heart rate value of the user within a specified time interval
during the playing of the multimedia file according to the actual heartbeat measurement data
may include: counting the heartbeats of the user within each of the at least one important plot
time period according to the actual heartbeat measurement data and dividing the heartbeats by
the length of the important plot time period to obtain an average heart rate value of the user
within each important plot time period; and calculating a mean value of the average heart rate
value of the user within each important plot time period to obtain the average heart rate value
of the user within the specified time interval during the playing of the multimedia file.

[0008] Optionally, after acquiring actual heartbeat measurement data of a user sent by a
heart rate measurement device during the playing of a multimedia file, the method may
include: monitoring heart rate of the user according to the actual heartbeat measurement data;
recording a time at which the heart rate of the user rises to exceed a preset first threshold, as a
starting time point; recording a time at which the heart rate of the user falls to be smaller than
the first threshold as an ending time point; and correcting the moments of a starting point and
an ending point of the important time period by respectively comparing the starting time point
and the ending time point with the starting point and the ending point of the important plot
time period.

[0009] Optionally, the calculating an offset amplitude of the average heart rate value to the
standard value and calculating and reporting an evaluation score of the multimedia file from
the user according to the offset amplitude may include: measuring an average heart rate value

of the user in a peaceful state and taking the same as a preset standard value N; and

. . oo o - W8 L osg -
calculating an evaluation score § = {8 ., — 3 -+ 28 — 8.,

wherein 5., is a
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preset highest evaluation score, S, is a preset lowest evaluation score, and n is the average
heart rate value of the user within the specified time interval during the playing of the
multimedia file.

[0010] According to a second aspect of the present disclosure, an apparatus for multimedia
evaluation based on heart rate measurement provided in the embodiments of the present
disclosure may include: a data acquisition unit configured to acquire actual heartbeat
measurement data of a user sent by a heart rate measurement device during the playing of a
multimedia file; and a data processing unit configured to obtain an evaluation result of the
multimedia file from the user according to the actual heartbeat measurement data and a
correlation between reference heartbeat measurement data and an evaluation result.

[0011] Optionally, the reference heartbeat measurement data may include a standard value
of the heart rate of the user, and the data processing unit is configured to calculate an average
heart rate value of the user within a specified time interval during the playing of the
multimedia file according to the actual heartbeat measurement data; calculate an offset of the
average heart rate value with respect to the standard value; and calculate and report a score of
evaluation on the multimedia file by the user according to the offset amplitude.

[0012] Optionally, the multimedia file is provided with at least one important plot time
period in advance, and the data processing unit may further include: an important plot
processing module configured to count the heartbeats of the user within each of the at least
one important plot time period according to the actual heartbeat measurement data and divide
the heartbeats number by the length of the important plot time period to obtain an average
heart rate value of the user within each important plot time period; and may be further
configured to calculate a mean value of the average heart rate value of the user within each
important plot time period to obtain the user’s average heart rate value within the specified
time interval during the playing of the multimedia file.

[0013] Optionally, the data processing unit may include: an important plot correction
module configured to: monitor the heart rate of the user according to the actual heartbeat
measurement data; record a time at which the heart rate of the user rises to exceed a preset
first threshold as a starting time point; and record a time at which the heart rate of the user
falls to be smaller than the first threshold as an ending time point. The important plot
correction module may be further configured to correct the moments of a starting point and an
ending point of the important time period by comparing the starting time point and the ending
time point with the starting point and the ending point of the important plot time period
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respectively.
[0014] Optionally, the data acquisition unit is configured to measure an average heart rate
value of the user in a peaceful state and take the same as a preset standard value N; and the

data processing unit may further include an evaluation module configured to calculate an

evaluation score 5= {5 . —5. . j—+ 35, —S wherein 3, . is a preset highest

min TREN ?

evaluation score, 3., 1s a preset lowest evaluation score, and n is the average heart rate
value of the user within the specified time interval during the playing of the multimedia file.
[0015] According to a third aspect of the present disclosure, an electronic device for
multimedia evaluation is provided. The electronic device may include at least one processor;
and a memory communicably connected with the at least one processor for storing
instructions executable by the at least one processor, wherein execution of the instructions by
the at least one processor causes the at least one processor to perform a method according to
any one of embodiments disclosed above in the first aspect.

[0016] In a fourth aspect of the present disclosure, a non-transitory computer-readable
storage medium is provided. The non-transitory computer-readable storage medium may
store executable instructions for multimedia evaluation, wherein the instructions, when
executed by an electronic device, cause the electronic device to perform a method according
to any one of embodiments disclosed above in the first aspect.

[0017] In a fifth aspect of the present disclosure, a computer program product for
multimedia evaluation is provided. The computer program product may include a computer
program stored on a non-transitory computer-readable storage medium, and the computer
program may include program code which, when executed on a computer, causes the
computer to perform a method according to any one of embodiments disclosed above in the
first aspect.

[0018] It can be seen from the above that in the method and apparatus for multimedia
evaluation based on heart rate measurement provided in the embodiments of the present
disclosure, actual heartbeat measurement data of a user during the playing of a multimedia file
is acquired and an evaluation result of the multimedia file from the user is obtained according
to the actual heartbeat measurement data and a correlation between reference heartbeat
measurement data and an evaluation result. Since the evaluation result is generated based on
the actual heartbeat measurement data of the user, the obtained evaluation result is a reflection

of the real emotion of the user to the multimedia file, which can provide better reality and
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reference value compared to the manual scoring method and provide a reliable basis for

multimedia file evaluation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] One or more embodiments are illustrated by way of example, and not by limitation,
in the figures of the accompanying drawings, wherein elements having the same reference
numeral designations represent like elements throughout. The drawings are not to scale,
unless otherwise disclosed.

[0020] Fig. 1 is a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an embodiment of the present disclosure;

[0021] Fig. 2 is a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an optional embodiment of the present disclosure;

[0022] Fig. 3 is a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an optional embodiment of the present disclosure;

[0023] Fig. 4 is a flowchart of a method for multimedia evaluation based on heart rate

measurement according to an optional embodiment of the present disclosure; and

[0024] Fig. 5 is a block diagram showing modules of a apparatus for multimedia evaluation
based on heart rate measurement according to an embodiment of the present disclosure.

[0025] FIG. 6 provides an example of an apparatus according to one or more embodiments

of the present disclosure.

[0026] Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions and/or relative positioning of some of the elements in the figures may be
exaggerated relative to other elements to help to improve understanding of various examples
of the present application. Also, common but well-understood elements that are useful or
necessary in a commercially feasible example are often not depicted in order to facilitate a
less obstructed view of these various examples. It will further be appreciated that certain
actions and/or steps may be described or depicted in a particular order of occurrence while
those skilled in the art will understand that such specificity with respect to sequence is not
actually required. It will also be understood that the terms and expressions used herein have
the ordinary technical meaning as is accorded to such terms and expressions by persons
skilled in the technical field as set forth above, except where different specific meanings have
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otherwise been set forth herein

DETAILED DESCRIPTION

[0027] In order to make the purpose, technical solutions, and advantages of the
embodiments of the disclosure clearer, technical solutions of the embodiments of the
present disclosure will be described in detail in conjunction with the figures.

[0028] Fig. 1 shows a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an embodiment of the present disclosure. As shown in Fig. 1, a
method for multimedia evaluation based on heart rate measurement provided according to an
embodiment of the present disclosure includes the following steps.

[0029] S10: actual heartbeat measurement data of a user sent by a heart rate measurement
device is acquired during the playing of a multimedia file.

[0030] The heart rate measurement device may be a device worn by the user and having a
communication function with a apparatus, such as a smart watch, a smart band and so on. This
device can detect the heartbeat (pulse) of the user and reports a time point of each heartbeat to
the apparatus. After receiving the time point of each heartbeat, the apparatus can calculate the
real-time heart rate of the user based on the received time point or calculate an average heart
rate value of the user during the playing of the multimedia file; or the heart beat measurement
device calculates and reports the real-time heart rate of the user to the apparatus.

[0031] S11: an evaluation result of the multimedia file made by the user is obtained
according to the actual heartbeat measurement data and a correlation between reference
heartbeat measurement data and an evaluation result.

[0032] The reference heartbeat measurement data is a heart rate value of the user in a normal
peaceful state. Optionally, an average heart rate value of the user in a peaceful state within a
certain time can be measured in advance and used as reference heartbeat measurement data.
[0033] This embodiment provides a basic method for scoring a multimedia file by detecting
the heart rate of a user. The measurement of actual heartbeat measurement data of a user
during the playing of a multimedia file by a heart rate measurement device does not need the
user to perform other operations, which is simple and convenient. An evaluation result of the
multimedia file by the user is obtained according to the actual heartbeat measurement data
and a correlation between reference heartbeat measurement data and an evaluation result. This

evaluation result is directly obtained according to the heart rate of the user, which reflects the
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user’s real emotion, can more accurately determine the popularity of the multimedia file, and
avoids problems such as inaccurate score and so on.

[0034] Fig. 2 shows a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an optional embodiment of the present disclosure. As shown in Fig.
2, in an optional embodiment, the reference heartbeat measurement data includes a standard
value of the heart rate of the user. The step S11 of obtaining an evaluation result of the
multimedia file from the user according to the actual heartbeat measurement data and a
correlation between reference heartbeat measurement data and an evaluation result includes
the following steps.

[0035] S12: an average heart rate value of the user within a specified time interval is
calculated during the playing of the multimedia file according to the actual heartbeat
measurement data.

[0036] S13: an offset of the average heart rate value with respect to the standard value is
calculated and a score of evaluation on the multimedia file by the user is calculated according
to the offset and the score is reported.

[0037] In this embodiment, the step of obtaining an evaluation result of the multimedia file
from the user according to the actual heartbeat measurement data and a correlation between
reference heartbeat measurement data and the evaluation result is further described. Since
during the playing of a multimedia file, the heart rate values of a user are easy to fluctuate
merely in some intervals with nervous plots, by selecting these specified intervals to obtain an
average heart rate value, the obtained result has better reference value compared to measuring
an average heart rate value of the whole process. When the measurement result is calculated
finally, taking an offset of the average heart rate relative to a standard value as a calculation
standard is more accurate compared to other calculation methods.

[0038] Fig. 3 shows a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an optional embodiment of the present disclosure. As shown in Fig.
3, in an optional embodiment, the specified time interval is a preset important plot time period,
and the multimedia file is provided with at least one important plot time period in advance.
The step S12 of calculating an average heart rate value of the user within a specified time
interval during the playing of the multimedia file according to the actual heartbeat
measurement data includes the following steps.

[0039] S20: the heartbeats of the user within each of the at least one important plot time

period is counted according to the actual heartbeat measurement data and the heartbeats are
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divided by the length of the important plot time period to obtain an average heart rate value of
the user within each important plot time period.

[0040] S21: a mean value of the average heart rate value of the user within each important
plot time period is calculated to obtain an average heart rate value of the user within the
specified time interval during the playing of the multimedia file.

[0041] Since the plots and durations which can make the heart rate of the user change in
most multimedia files merely occupy a small portion of the total length of the multimedia
files, if the average value of the heart rate values of the user during the entire playing of the
multimedia file is taken as the above average heart rate value, the deviation of the obtained
data from the heart rate value of the user in a normal state is relatively small, which is
inconvenient to accurately determine the change of the user’s emotion.

[0042] In this embodiment, by setting an “important plot time period”, the key plots of the
multimedia file are marked out in advance, and an average heart rate value of the user merely
within the important plot time period is calculated. This method can further highlight the
change of the user’s heart rate in the key plots. In addition, since the user may perform other
activities within other periods of the multimedia file except the important plot time period,
such as pouring water, washing hands and even doing housework and so on, these activities
may affect the determination accuracy when an overall average heart rate value is calculated.
However, within the time periods of the important plot time period which may be attractive,
the user usually browses the multimedia file carefully, and thus the heart rate values of the
user within these time periods are of higher accuracy.

[0043] Fig. 4 shows a flowchart of a method for multimedia evaluation based on heart rate
measurement according to an optional embodiment of the present disclosure. As shown in Fig.
4, in an optional embodiment, after the step S10 of acquiring actual heartbeat measurement
data of a user sent by a heart rate measurement device during the playing of a multimedia file,
the following steps are included.

[0044] S30: the heart rate of the user is monitored according to the actual heartbeat
measurement data.

[0045] S31: if the heart rate of the user rises and exceeds a preset first threshold, this
moment is recorded as a starting time point.

[0046] S32: if the heart rate of the user falls and is smaller than the first threshold, this
moment is recorded as an ending time point.

[0047] S33: the moments of a starting point and an ending point of the important time period
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are corrected by comparing the starting time point and the ending time point with the starting
point and the ending point of the important plot time period.

[0048] The important plot time period is defined manually in advance, the determination of
which is subjective to some extent. If it is found that the offset value between the time when
the real-time heart rates of many users fluctuate and a preset important plot time period is
relatively large, the starting point and the ending point of the important plot time period can
be adjusted to be more accurate.

[0049] Optionally, when correcting the moments of the starting point and the ending point of
the important plot time period, the heart rate change conditions of a certain number of users
before and after each important plot time period can be determined, and if the difference
between the starting points where the heart rates of most users fluctuate and the difference
between the ending points where the heart rates of most users fluctuate are both small and the
difference between the mean value of the starting points where the heart rates of most users
fluctuate and the starting point of the important plot time period and the difference between
the mean value of the ending points where the heart rates of most users fluctuate and the
ending point of the important plot time period are both large, the starting point and the ending
point of the important plot time period may be changed to the mean value of the starting
points and the mean value of the ending points where the heart rates of most users fluctuate so
that the subsequent measurement and calculation are more accurate.

[0050] It should be noted that expressions such as “first” and “second” used in the
embodiments of the present disclosure are used for distinguishing two different entities or
different parameters with the same name. Therefore, it would be appreciated that “first” and
“second” are merely for the sake of convenience of description and should not be understood
as a limitation to the embodiments of the present disclosure. This point will not be repeated in
the subsequent embodiments.

[0051] As shown in the figure, in an optional embodiment, after step S12 of calculating an
average heart rate value of the user within a specified time interval during the playing of the
multimedia file according to the actual heartbeat measurement data, the following step may be
included.

[0052] S40: it is determined whether the difference between the average heart rate of the
user and the standard value reaches a preset first threshold within a first duration after the
playing of the multimedia file is started, and if yes, then it is determined that the result of this

measurement is invalid.
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[0053] In order to prevent a user from performing other physical activities while browsing a
multimedia file which may affect the accuracy in determining the heart rate, an average heart
rate value of the user is calculated within a certain time after the playing of the multimedia
file is started, and it is determined whether difference between the average heart rate value of
the user and a standard value reaches a certain threshold at this moment, that is, whether the
average heart rate value of the user at this moment is too high (or too low, for example,
caused by an improper wearing of the heart rate measurement device). If yes, then it is
determined that this measurement result is invalid, avoiding the effect to the mean value of
the overall evaluation score by the measured abnormal data, thus the scoring of the
multimedia file is more accurate.

[0054] In an optional embodiment, in step S12, the calculating offset of the average heart
rate value with respect to the standard value and calculating and reporting an evaluation score
of the multimedia file by the user according to the offset may include the following steps.
[0055] S50: an average heart rate value of the user in a peaceful state is measured to be

taken as a preset standard value N.

— 3

= i)‘ﬂ o
T oas AN

may  Fmmind 5 ° N

[0056] S51: an evaluation score 5 = {§ is calculated,

wherein 3., is a preset highest evaluation score, Sq;, is a preset lowest evaluation score,
and n is the average heart rate value of the user within the specified time interval during the
playing of the multimedia file.

[0057] Optionally, if S is greater than Smax or smaller than Smin, it is determined whether
the deviation between S and Smax or between S and Smin is too large. A too large deviation
indicates that an error occurs in this heart rate measurement process, and the result is not
correct and should not be reported.

[0058] In other optional embodiments, other calculation formulas may be used to calculate
the score. For example, according to the above calculation method, S is multiplied with an
adjustment coefficient which increases with the increasing of the different between n and N.
As such, if the deviation between the measurement average heart rate value of the user and the
standard value is too large, this difference can be further expanded, so as to fully reflect the
change of the user’s heart rate.

[0059] In an optional embodiment, S50 for measuring an average heart rate value of the user
in a peaceful state includes the following steps.

[0060] S60: after a measurement instruction is acquired, time is kept from zero and the

10
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heartbeats of the user are measured. The measurement instruction is sent out by the user. For
example, an option of “measuring standard heart rate” may be added in the apparatus, after
pressed down by the user, the apparatus receives a measurement instruction, and the user is
prompted to keep calm through text or voice and so on. Then, the apparatus starts to keep and

perform measurements.

[0061] S61:ifthe % — ET;E* ) measured at a time t is smaller than a preset second

threshold, an average heart rate value of the user within a second time period is measured
from the time t and is used as the average heart rate of the user in a peaceful state. T is a
preset time interval, BO is the total heartbeats of the user before the time t, B1 is the total
heartbeats of the user before the time t-T, and B2 is the total heartbeats of the user before the
time t-2T. The meaning of this step is to compare whether the change of the average
heartbeats of the user within two adjacent time intervals is small enough. If it is small enough,
it indicates that the user has come into a relatively peaceful state, and the average heart rate of
the user calculated within a certain time from this time may obtain a more accurate average
heart rate value of the user in a peaceful state.

[0062] Fig. 5 shows a module diagram of an apparatus for multimedia evaluation based on
heart rate measurement according to an embodiment of the present disclosure. As shown in
Fig. 5, an apparatus for multimedia evaluation based on heart rate measurement provided
according to an embodiment of the present disclosure includes: a data acquisition unit 70
configured to acquire actual heartbeat measurement data of a user sent by a heart rate
measurement device during the playing of a multimedia file; and a data processing unit 71
configured to obtain an evaluation result of the multimedia file from the user according to the
actual heartbeat measurement data and a correlation between reference heartbeat
measurement data and an evaluation result.

[0063] In this embodiment, the measurement of actual heartbeat measurement data of a user
during the playing of a multimedia file acquired by the data acquisition unit 70 does not need
the user to perform other operations, which is simple and convenient. An evaluation result of
the multimedia file by the user is obtained by the data processing unit 71 according to the
actual heartbeat measurement data and a correlation between a reference heartbeat
measurement data and an evaluation result. This evaluation result is directly obtained
according to the heart rate of the user, which reflects the real emotion of the user, can be used

to determine more accurately the popularity of the multimedia file, and avoids problems such

11



10

15

20

25

30

WO 2017/162099 PCT/CN2017/077017

as an inaccurate score and so on.

[0064] In an optional embodiment, the reference heartbeat measurement data includes a
standard value of the heart rate of the user, and the data processing unit 71 is configured to: 1)
calculate an average heart rate value of the user within a specified time interval during the
playing of the multimedia file according to the actual heartbeat measurement data; 2)
calculate an offset of the average heart rate value with respect to the standard value; and 3)
calculate and report an evaluation score of the multimedia file by the user according to the
offset.

[0065] In an optional embodiment, the multimedia file is provided with at least one
important plot time period in advance, and the data processing unit 71 includes: an important
plot processing module 72 configured to count heartbeats of a user within each of the at least
one important plot time period according to the actual heartbeat measurement data and divide
the counted heartbeats number by the length of the important plot time period to obtain an
average heart rate value of the user within each important plot time period; and further
configured to calculate a mean value of the average heart rate value of the user within each
important plot time period to obtain the average heart rate value of the user within the
specified time interval during the playing of the multimedia file.

[0066] In an optional embodiment, the data processing unit 71 includes: an important plot
correction module 73 configured to: monitor the heart rate of a user according to the actual
heartbeat measurement data; record a time at which the heart rate of the user rises to exceed a
preset first threshold as a starting time point; and record a time at which the heart rate of the
user falls to be smaller than the first threshold as an ending time point. The important plot
correction module 73 may be further configured to correct the times of a starting point and an
ending point of the important time period by comparing the starting time point and the ending
time point with the starting point and the ending point of the important plot time period.
[0067] In an optional embodiment, the data acquisition unit 70 is configured to obtain an
average heart rate value of a user measured in a peaceful state as a preset standard value N.

The data processing unit 71 includes an evaluation unit 74 configured to calculate an

- o — o o~ B o o
evaluation score & = {3 . —85 . J—-+35. . —35

S wax

wherein S, 1s a preset highest

mrax

evaluation score, S, 1s a preset lowest evaluation score, and n is the average heart rate

value of the user within the specified time interval which is measured during the playing of

the multimedia file.
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[0068] It can be seen from the above that in the method and apparatus for multimedia
evaluation based on heart rate measurement provided in the embodiments of the present
disclosure, actual heartbeat measurement data of a user during the playing of a multimedia file
is acquired and an evaluation result of the multimedia file from the user is obtained according
to the actual heartbeat measurement data and a correlation between reference heartbeat
measurement data and an evaluation result. Since the evaluation result is generated based on
the actual heartbeat measurement data of the user, the obtained evaluation result is a reflection
of the real emotion of the user to the multimedia file, which can provide better reality and
reference value compared to the manual scoring method and provide a reliable basis for
multimedia file evaluation.

[0069] FIG. 6 provides an example of an apparatus according to one or more
embodiments of the present disclosure. As shown in FIG. 6, the apparatus
includes a central processing unit (CPU) 71, a storage medium 72, and a bus 73
that connects the CPU 71 and the storage medium 72. The storage medium 72
may store the computer executable instructions. When the computer executable

instructions are executed by the CPU 71, the apparatus may perform the methods

disclosed in this disclosure.

[0070] As would be appreciated by those skilled in the art, any of the embodiments
discussed above is only exemplary and is not intended to imply that the scope of the present
disclosure (including the claims) is limited to the examples. Without departing from the
concept of the disclosure, the above embodiments or technical features of different
embodiments may be combined, the steps may be performed in an arbitrary order, and there
exist many other alterations for the above-described present disclosure in different aspects.
For simplicity, these modified embodiments are not described in detail here.

[0071] In addition, in order to simply explain and discuss as well as not to obscure the
present disclosure, well-known power/grounding connection of integrated circuit (IC) chips
and other components may be shown or may not be shown in the provided drawings.
Moreover, the devices may be illustrated via block diagrams to avoid obscuring the present
disclosure; and moreover, real circumstances are also taken into account. That is, the details of
the embodiments of these devices shown as the block diagrams are highly dependent on a
platform for implementing the present disclosure, which indicates that these details should be

totally in an understandable scope of those skilled in the art. Under the condition that the
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specific details (e.g., circuits) are eclaborated to describe the exemplary embodiments of the
present disclosure, it is apparent for those skilled in the art that the present disclosure may be
implemented if there is no specific detail or the specific details have changed. Therefore, the
descriptions should be considered as illustrative but not restrictive.

[0072] Although the present disclosure is described with specific embodiments, based on the
forgoing descriptions, lots of alternatives, modifications and variations of the embodiments
will be apparent for ordinary skilled in the art. For example, other memory architectures (e.g.,
a dynamic RAM (DRAM)) may be used in the discussed embodiments.

[0073] The present disclosure may include dedicated hardware implementations such as
application specific integrated circuits, programmable logic arrays and other hardware devices.
The hardware implementations can be constructed to implement one or more of the methods
described herein. Applications that may include the apparatus and systems of various
examples can broadly include a variety of electronic and computing systems. One or more
examples described herein may implement functions using two or more specific
interconnected hardware modules or devices with related control and data signals that can be
communicated between and through the modules, or as portions of an application-specific

integrated circuit. Accordingly, the computing system disclosed may encompass software,

1"non" 1"non

firmware, and hardware implementations. The terms "module," "sub-module," "unit," or
"sub-unit" may include memory (shared, dedicated, or group) that stores code or instructions

that can be executed by one or more processors.

[0074] The embodiments of the present disclosure are intended to embrace all such
alternatives, modifications and variations that fall within the wide range of the appended
claims. Thus, any omission, modification, equivalent replacement, improvement and so on
made within the spirit and principle of the present disclosure shall be encompassed by the

protection scope of the present disclosure.
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WHAT IS CLAIMED IS

1. A method for multimedia evaluation based on heart rate measurement,
comprising:

acquiring actual heartbeat measurement data of a user sent by a heart rate
measurement device during the playing of a multimedia file; and

obtaining an evaluation result of the multimedia file from the user
according to the actual heartbeat measurement data and a correlation between

reference heartbeat measurement data and the evaluation result.

2. The method according to claim 1, wherein the reference heartbeat
measurement data comprises a standard value of the heart rate of the user, and the
obtaining an evaluation result of the multimedia file from the user according to
the actual heartbeat measurement data and a correlation between reference
heartbeat measurement data and the evaluation result comprises:

calculating an average heart rate value of the user within a specified time
interval during the playing of the multimedia file according to the actual
heartbeat measurement data; and

calculating an offset of the average heart rate value with respect to the
standard value, calculating and reporting a score of evaluation on the multimedia

file by the user according to the offset.

3. The method according to claim 2, wherein at least one important plot
time period is preset in the multimedia file, and the calculating an average heart
rate value of the user within a specified time interval during the playing of the
multimedia file according to the actual heartbeat measurement data comprises:

counting heartbeats of the user within each important plot time period
according to the actual heartbeat measurement data and dividing the counted
heartbeats number by the length of the important plot time period to obtain an
average heart rate value of the user within each important plot time period; and

calculating a mean value of the average heart rate value of the user within

each important plot time period to obtain the average heart rate value of the user
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within the specified time interval during the playing of the multimedia file.

4. The method according to claim 3, wherein after acquiring actual

heartbeat measurement data of a user sent by a heart rate measurement device
5 during the playing of a multimedia file, the method comprises:

monitoring the heart rate of the user according to the actual heartbeat
measurement data;

recording a time at which the heart rate of the user rises to exceed a preset
first threshold as a starting time point;

10 recording a time at which the heart rate of the user falls to be smaller than

the first threshold as an ending time point; and

correcting the time of a starting point and an ending point of the important
time period by comparing the starting time point and the ending time point with

the starting point and the ending point of the important plot time period.

15
5. The method according to claim 2, wherein the calculating an offset of
the average heart rate value with respect to the standard value and calculating a
score of evaluation on the multimedia file by the user according to the offset
amplitude comprises:
20 measuring an average heart rate value of the user in a peaceful state as a

preset standard value N; and

o RO A o
o — =% 2 ce, — B
mEnS gy "‘Bn:-,;n b}'!iﬂ({’

calculating an evaluation score § = {5, —

wherein S_.. is a preset highest evaluation score, 3, is a preset lowest
evaluation score, and n is the average heart rate value of the user within the

25  specified time interval during the playing of the multimedia file.

6. An apparatus for multimedia evaluation based on heart rate
measurement, comprising:
a data acquisition unit configured to acquire actual heartbeat measurement
30  data of a user sent by a heart rate measurement device during the playing of a
multimedia file; and

a data processing unit configured to obtain an evaluation result of the

16



10

15

20

25

30

WO 2017/162099 PCT/CN2017/077017

multimedia file by the user according to the actual heartbeat measurement data
and a correlation between reference heartbeat measurement data and evaluation

result.

7. The apparatus according to claim 6, wherein the reference heartbeat
measurement data comprises a standard value of the heart rate of the user, and the
data processing unit is configured to: calculate an average heart rate value of the
user within a specified time interval during the playing of the multimedia file
according to the actual heartbeat measurement data; calculate an offset of the
average heart rate value to the standard value; and calculate and report a score of

evaluation on the multimedia file by the user according to the offset.

8. The apparatus according to claim 7, wherein the multimedia file is
provided with at least one important plot time period in advance, and the data
processing unit comprises:

an important plot processing module configured to count the heartbeats of
the user within each important plot time period according to the actual heartbeat
measurement data and divide the counted heartbeats number by the length of the
important plot time period to obtain an average heart rate value of the user within
each important plot time period; and further configured to calculate a mean value
of the average heart rate value of the user within each important plot time period
to obtain an average heart rate value of the user within the specified time interval

during the playing of the multimedia file.

9. The apparatus according to claim 8, wherein the data processing unit
comprises:

an important plot correction module configured to: monitor the heart rate
of the user according to the actual heartbeat measurement data; record a time at
which the heart rate of the user rises to exceed a preset first threshold as a
starting time point; and record a time at which the heart rate of the user falls to be
smaller than the first threshold as an ending time point; and the important plot
correction module is further configured to correct the moments of a starting point

and an ending point of the important time period by comparing the starting time
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point and the ending time point with the starting point and the ending point of the

important plot time period.

10. The apparatus according to claim 7, wherein the data acquisition unit
is configured to measure an average heart rate value of the user in a peaceful
state and take same as a preset standard value N; and

the data processing unit comprises an evaluation unit configured to

i

calculate an evaluation score §= {S_.. — Seaind 7 T 28mim — Bimaw> Wherein Sy

is a preset highest evaluation score, S, is a preset lowest evaluation score, and
n is the average heart rate value of the user within the specified time interval

during the playing of the multimedia file.

11. An electronic device, comprising:

at least one processor; and

a memory communicably connected with the at least one processor for
storing instructions executable by the at least one processor, wherein execution
of the instructions by the at least one processor causes the at least one processor

to perform a method according to any one of claims 1 to 5.

12. A non-transitory computer-readable storage medium storing executable
instructions, wherein the instructions, when executed by an electronic device,
cause the electronic device to perform a method according to any one of claims 1

to 5.

13. A computer program product, the computer program product comprising
a computer program stored on a non-transitory computer-readable storage
medium, the computer program comprising program code which, when executed
on a computer, causes the computer to perform a method according to any one of

claims 1 to 5.
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