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7) ABSTRACT

The present invention provides an imaging-type heart rate
monitoring device and method thereof. It acquires the
human image information tracks the target area in the human
image information, and extracts the target image in the target
area. It transforms the human image information through the
first frequency domain transform. It filters the residual noise
of the continuous wavelet transform information. It rebuilds
the residual noise filtered information by the continuous
wavelet transform. It transforms the continuous wavelet
transform rebuilt information by the Fourier transform. It
obtains a heart rate value through the second frequency
domain transformed information.
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IMAGING-TYPE HEART RATE
MONITORING DEVICE AND METHOD
THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an imaging-type
physiological information monitoring device and method
thereof, particularly to a device and method for an imaging-
type heart rate monitoring without the need to contact
human body directly.

2. Description of the Prior Art

[0002] The heart rate (HR) can be regarded as an impor-
tant physiological characteristic information in humans. It
also can be regarded as an important parameter for assessing
the human health. Furthermore, it is an important factor for
identifying the heart health state and other clinical diagnosis
risk prediction. The daily measurement will contribute to the
monitoring of human health, and the prevention of relevant
diseases, particularly to the prediction for the body function
degradation and disease risk of aging people.

[0003] At present, the Electrocardiogram (EKG/ECG) is
the most popular and most accurate method for measuring
the heart rate. However, because the electrocardiogram is a
contact HR measurement, it is necessary to employ the
sensors to contact with the human skin, which might often
cause the inconvenience of operation and the peeling or
sticking.

[0004] The conventional non-contact HR measurement
includes electrocardiography (EGG), Doppler radar, micro-
wave Doppler radar, photoplethysmography (PPG), remote
photoplethysmography (rPPG) and thermal imaging etc.
However, the cost of the above-mentioned methods will
very high, and the relevant information only can be obtained
by the professional operation method.

[0005] On the other hand, in recent years, the family
medical diagnostic measurement and remote health state
monitoring have seen increased attention. However, at pres-
ent, it is still at the starting stage, thus it is quite urgent to find
a robust low-cost, convenient-operation, and real time non-
contact HR measurement method.

[0006] In addition, the development of wearable devices
has already been grown vigorously now, and has become the
mainstream of HR measurement technology in sports. How-
ever, the wearable devices still have some uncomfortable
problems to the users, such as the perspiration after exercise,
skin allergic phenomenon by contacting wearable device, or
physical discomfort by the constraint of wearable device.
Therefore, in order to solve the problems faced by wearable
devices, there are a lot of non-contact HR measurement
studies in recent years.

[0007] In the past few years, with the development of
computer vision technology, the photoplethysmography
(PPG) had been utilized to treat the video frequency adopted
from human skin, to realize the HP measurement. However,
these methods often adopt the linear wave filter to reduce the
residual noise of video frequency, which is unable to reduce
the residual noise located at the same frequency range of HR
signal, and cause the decrease of HR extraction accuracy.
[0008] In the HR monitoring of conventional non-contact
photoplethysmography (PPG), the best signal in three opti-
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cal channels of image is extracted for analysis mainly, in
order to obtain the HR value. Even with the obtained HR
value, there is still some residual noise with short time
duration but high energy, which will cause the decrease of
HR extraction accuracy. In addition, the human face contacts
the surrounding environment directly, and has great influ-
ence from the ambient temperature, which will cause the
decrease of human face HR extraction accuracy and stabil-
ity. Thus, the abovementioned non-contact HR measurement
method still have several drawbacks, such as high noise at
the same HR frequency range, great influence of ambient
temperature, and lack for judging the authenticity of sepa-
rated signal etc.

[0009] In view of this, in order to meet the abovemen-
tioned demand, the present invention provides an imaging-
type heart rate monitoring device and method thereof.
Through extracting the human image information and time-
frequency analysis, filtering the residual noise, rebuilding
the continuous wavelet and further Fourier transform, to
obtain the HR value with lesser noise and higher accuracy.

SUMMARY OF THE INVENTION

[0010] The embodiment of the present invention provides
an imaging-type physiological information monitoring
device and method thereof. Through the time-frequency
analysis and the filtering of residual noise, dissolve the
problem of residual noise with short time duration but high
energy generated from present non-contact imaging-type
physiological information monitoring, and increase the
accuracy of measurement.

[0011] In order to achieve the abovementioned purpose,
the embodiment of the present invention provides an imag-
ing-type physiological information monitoring device and
method, comprising: acquiring at least a human image
information of at least a human skin area; tracking at least
a target area in the human image information; extracting the
target image of the target area; transforming the human
image information through a first frequency domain, to
obtain a first frequency domain transformed information;
filtering the first frequency domain transformed information,
to obtain a residual noise filtered information; rebuilding the
residual noise filtered information by the first frequency
domain transform, to obtain a first frequency domain rebuilt
information; transforming the first frequency domain rebuilt
information by a second frequency domain transform, to
obtain a second frequency domain transformed information;
and obtaining a physiological information by the second
frequency domain transformed information.

[0012] The embodiment of the present invention is after
acquiring at least a human image information of at least a
human skin area, further comprises tracking at least a target
area in the human image information.

[0013] The embodiment of the present invention is after
tracking at least a target area in the human image informa-
tion, further comprises extracting the target image of the
target area.

[0014] In the embodiment of the present invention, the
first frequency domain transform is a time-frequency analy-
sis, which includes but not limited to continuous wavelet
transform or Short Time Fourier Transform.

[0015] In the embodiment of the present invention, the
physiological information of the invention comprises gen-
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erating a heart rate information, generating a heart rate
variability information, and generating a respiratory infor-
mation.

[0016] In the embodiment of the present invention, the
first frequency domain transformed information is a time-
frequency analysis, which includes but not limited to con-
tinuous wavelet transform or Short Time Fourier Transform,
and the first frequency domain rebuilt information is an
inverse time-frequency analysis, which includes but not
limited to continuous wavelet transform rebuilt information
or inverse Short Time Fourier Transform rebuilt informa-
tion.

[0017] In the embodiment of the present invention, the
second frequency domain transform includes but not limited
to Fourier transform.

[0018] In the embodiment of the present invention, the
second frequency domain transformed information includes
but not limited to Fourier transformed information.

[0019] The embodiment of the present invention provides
an imaging-type physiological information monitoring
device, comprising: an image acquisition unit to acquire at
least a human image information of at least a human skin
area; an image treatment unit to electrically connect the
image acquisition unit, in order to receive the human image
information transmitted from the image acquisition unit; a
continuous wavelet transform unit to electrically connect the
image treatment unit, in order to conduct the continuous
wavelet transform to the human image information to obtain
a continuous wavelet transform information, or rebuild the
continuous wavelet transform information to obtain a con-
tinuous wavelet transform rebuilt information; a Fourier
transform unit to electrically connect the image treatment
unit, to receive the continuous wavelet transform rebuilt
information, and employ a Fourier transform unit to conduct
Fourier transform to obtain a Fourier transform information;
a storage unit to electrically connect the image treatment
unit, to store human image information; and an output unit
to electrically connect the image treatment unit, to output the
heart rate value; where the image treatment unit filters the
residual noise in the continuous wavelet transform informa-
tion, to obtain a residual noise filtered information, and the
image treatment unit obtain the physiological information in
accordance with the Fourier transform information.

[0020] In the embodiment of the present invention, the
image acquisition unit tracks at least a target area in the
human image information.

[0021] In the embodiment of the present invention, the
image treatment unit extracts a target image in the target
area.

[0022] In order to further understand the features and
technological content of the present invention, please refer
to the following detailed description and attached figures of
the present invention. Nevertheless, the attached figures are
used for reference and description, which are not used for
limiting the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The foregoing aspects and many of the attendant
advantages of this invention will become more readily
appreciated as the same becomes better understood by
reference to the following detailed description, when taken
in conjunction with the accompanying drawings, wherein:
[0024] FIG. 1 illustrates a flowchart of image-type heart
beat measurement method of the present invention;
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[0025] FIG. 2 illustrates an image-type heart beat moni-
toring device of the present invention; and

[0026] FIG. 3 schematically illustrates the use of an
image-type heart beat monitoring device of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0027] In the following context, the specific embodiments
are used to describe the imaging-type physiological infor-
mation monitoring device and method of the present inven-
tion. The people who are familiar to this art can understand
the advantages and efficacies of the present invention easily
from the content disclosed in this article. The present
invention can also be implemented or applied by other
different embodiments. Every detail in this article can also
be modified and changed based on different viewpoints and
applications without violating the spirit of the present inven-
tion. In addition, the figures in the present invention are only
brief description, and they are not drawn in actual dimension
to reflect the actual size. The following description of
preferred embodiment describes the viewpoint of the present
invention in more detail, which will not limit the scope of the
present invention by any viewpoint.

[0028] Please refer to FIG. 1. FIG. 1 illustrates a flowchart
of image-type heart beat measurement method of the present
invention. The imaging-type physiological information
monitoring method comprises the following steps:

[0029] Continuously, please refer to Step S102 in FIG. 1,
in which acquiring at least a human image information of at
least a human skin area.

[0030] Then, please refer to Step S102 FIG. 1, and further
including Step S104 and Step S106.

[0031] Again, please refer to Step S104 in F1G. 1, in which
tracking at least a target area in the human image informa-
tion. It has to describe that this target area is the exposed skin
area of human, which includes but not limited to the face,
hand or neck of human.

[0032] Then, refer to Step S106 in FIG. 1, in which
extracting the target image of the target area.

[0033] Further refer to Step S108 in FIG. 1, in which
transforming the human image information through a first
frequency domain, in order to obtain a first frequency
domain transformed information, where the first frequency
domain transform is a time-frequency analysis, which
includes but not limited to continuous wavelet transform or
Short Time Fourier Transform.-That is the human image
information is transformed through the time-frequency
analysis to obtain a time-frequency transform information.
[0034] In Step S110 of FIG. 1, in which filtering the first
frequency domain transformed information, in order to
obtain a residual noise filtered information.

[0035] Further in Step S112 of FIG. 1, in which rebuilding
the residual noise filtered information by the first frequency
domain transform, in order to obtain a first frequency
domain rebuilt information.

[0036] And in Step S114 of FIG. 1, in which transforming
the first frequency domain rebuilt information by a second
frequency domain transform, in order to obtain a second
frequency domain transformed information. Where the sec-
ond frequency domain transform is a Fourier transform. The
second frequency domain transformed information includes
but limited to Fast Fourier transform information. That is, a
first frequency domain rebuilt information is transformed by
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a second frequency domain transform, to obtain a second
frequency domain transformed information.

[0037] Further in Step S116 of FIG. 1, in which obtaining
a physiological information by the second frequency domain
transformed information.

[0038] The physiological information includes but not
limited to heart rate (HR), heart rate variability, or respira-
tory. Normally, the physiological information of the inven-
tion comprises generating a heart rate information, generat-
ing a heart rate variability information, and generating a
respiratory information.

[0039] Inanother embodiment, please refer to FIG. 2. FIG.
2 illustrates an imaging-type heart beat monitoring device of
the present invention.

[0040] FIG. 2 shows an imaging-type heart rate monitor-
ing device 200, comprising: an image treatment unit 202, an
image acquisition unit 204, a continuous wavelet transform
unit 206, a Fourier transform unit 208, an output unit 210,
and a storage unit 212. Where the function of the image
acquisition unit 204 is to acquire at least a human image
information of at least a human skin area.

[0041] The function of the image treatment unit 202 in
FIG. 2 is to receive the human image information dl
transmitted from the image acquisition unit 204, and the
image treatment unit 202 is electrically connected to the
image acquisition unit 204.

[0042] The function of the time-frequency analysis unit
206 in FIG. 2 is to conduct the continuous wavelet transform
for the human image information d1 to obtain a continuous
wavelet transform information d2, or rebuild the continuous
wavelet transform information S2, to obtain a continuous
wavelet transform rebuilt information d3. It has to describe
that rebuild the continuous wavelet transform information
S2 is an inverse continuous wavelet transform step. The
continuous wavelet transform unit 206 is electrically con-
nected to the image treatment unit 202. In fact, time-
frequency analysis comprises the continuous wavelet trans-
form, or the short time Fourier transform.

[0043] The function of the frequency transform unit 208 in
FIG. 2 is to receive a continuous wavelet transform rebuilt
information, in which the frequency transform is conducted
by a Fourier transform unit 208, to obtain a Fourier trans-
form information d4. The frequency transform unit 208 is
electrically connected to the image treatment unit 202. In
fact, frequency transform unit 208 comprises the Fourier
transform, or fast Fourier transform.

[0044] The output unit 210 in FIG. 2 is electrically con-
nected to the image treatment unit 202, its function is to
output the heart rate value HR, The image treatment unit 202
filters the residual noise in the continuous wavelet transform
information d1, to obtain a residual noise filtered informa-
tion d5. The image treatment unit 202 obtains the heart rate
value HR in accordance with the Fourier transform infor-
mation d4. The output unit 210 is electrically connected to
the image treatment unit 202. Also, “HR” for the output unit
210 in FIG. 2 is shown as the heart rate (HR).

[0045] The function of the storage unit 212 in FIG. 2 is to
store the human image information d1. The storage unit 212
is electrically connected to the image treatment unit 202.
[0046] Please refer to FIG. 2 and FIG. 3. FIG. 3 schemati-
cally illustrates the use of an imaging-type heart beat moni-
toring device of the present invention. As shown in FIG. 3,
the image acquisition unit 204 takes the photo image of
human body 302. The image acquisition unit 204 tracks at
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least a target area T1 in the human image information d1.
The image treatment unit 202 in FIG. 3 is used to extract a
target image dT in the target area T1.

[0047] It is understood that various other modifications
will be apparent to and can be readily made by those skilled
in the art without departing from the scope and spirit of the
invention. Accordingly, it is not intended that the scope of
the claims appended hereto be limited to the description as
set forth herein, but rather that the claims be construed as
encompassing all the features of patentable novelty that
reside in the present invention, including all features that
would be treated as equivalents thereof by those skilled in
the art to which the invention pertains.

What is claimed is:

1. An imaging-type heart rate monitoring method, com-
prising:

acquiring at least a human image information of at least

a human skin area;
transforming said human image information through a
first frequency domain transform in order to obtain a
first frequency domain transformed information;
filtering said first frequency domain transformed infor-
mation in order to obtain a residual noise filtered
information;
rebuilding said residual noise filtered information by said
first frequency domain transform in order to obtain said
first frequency domain rebuilt information;

transforming said first frequency domain rebuilt informa-
tion by a second frequency domain transform in order
to obtain a second frequency domain transformed infor-
mation; and

obtaining a physiological information by said second

frequency domain transformed information.

2. The method according to claim 1, wherein physiologi-
cal information comprises generate a heart rate information.

3. The method according to claim 1, wherein physiologi-
cal information comprises generate a heart rate variability
information.

4. The method according to claim 1, wherein physiologi-
cal information comprises generate a respiratory informa-
tion.

5. The imaging-type heart rate monitoring method accord-
ing to claim 1, wherein after the step of acquiring at least a
human image information of at least a human skin area,
further comprising tracking at least a target area in the
human image information.

6. The imaging-type heart rate monitoring method accord-
ing to claim 5, wherein after the step of tracking at least a
target area in the human image information, further com-
prising extracting the target image of the target area.

7. The imaging-type heart rate monitoring method accord-
ing to claim 6, wherein the first frequency domain transform
is a continuous wavelet transform.

8. The imaging-type heart rate monitoring method accord-
ing to claim 7, wherein the first frequency domain transform
information is a continuous wavelet transform information,
the first frequency domain rebuilt information is a continu-
ous wavelet transform rebuilt information.

9. The package structure according to claim 6, wherein the
second frequency domain transform is a Fourier transform.

10. The imaging-type heart rate monitoring method
according to claim 9, wherein the second frequency domain
transform information is a Fourier transform information.
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11. An imaging-type heart rate monitoring device, com-

prising:

an image acquisition unit, said image acquisition unit for
acquiring at least a human image information of at least
a human skin area;

an image treatment unit, said image treatment unit for
electrically connecting said image acquisition unit in
order to receive said human image information trans-
mitted from said image acquisition unit;

a time-frequency transform unit, said time-frequency
transform unit for electrically connecting said image
treatment unit in order to conduct said time-frequency
transform to said human image information to obtain a
time-frequency transform information, or rebuild said
time-frequency transform information to obtain a time-
frequency transform rebuilt information;

a frequency transform unit, said Fourier transform unit for
electrically connect said image treatment unit in order
to receive said time-frequency analysis rebuilt infor-
mation, and employ a Fourier transform unit in order to
conduct Fourier transform to obtain a Fourier transform
information;

a storage unit, said storage unit for electrically connect
said image treatment unit in order to store a human
image information; and
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an output unit to electrically connect said image treatment
unit in order to output a physiological information;

wherein, said image treatment unit filters a residual noise
in said time-frequency analysis, to obtain said residual
noise filtered information, and said image treatment
unit obtain said physiological information in accor-
dance with said Fourier transform information.

12. The imaging-type heart rate monitoring device
according to claim 11, wherein said time-frequency trans-
form unit comprises a continuous wavelet transform unit.

13. The imaging-type heart rate monitoring device
according to claim 11, wherein said time-frequency trans-
form unit comprises a short time Fourier transform unit.

14. The imaging-type heart rate monitoring device
according to claim 11, wherein said frequency transform
unit comprises a fast Fourier transform unit.

15. The imaging-type heart rate monitoring device
according to claim 11, wherein said image acquisition umit
tracks at least a target area in said human image information.

16. The imaging-type heart rate monitoring device
according to claim 11, wherein said image treatment unit
extracts a target image in said target area.
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