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(57) ABSTRACT

A breathing guidance system having an active biofeedback
mechanism is provided. The breathing guidance system
includes a physiological status detection device, a processing
device, a breathing indication device and an instant breathing
detection module. The physiological status detection device
detects at least one of instant physiological status information
of the user. The processing device generates an ideal breath-
ing waveform according to the instant physiological status
information to further generate a control signal. The breath-
ing indication device generates a breathing indication signal
according to the control signal. The instant breathing detec-
tion module detects instant breathing status information of
the user. The processing device further generates an instant
breathing waveform according to the instant breathing status
information to compare the ideal breathing waveform and the
instant breathing waveform to generate a breathing condition
indication signal.
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BREATHING GUIDANCE SYSTEM AND
METHOD HAVING ACTIVE BIOFEEDBACK

MECHANISM
BACKGROUND
[0001] 1. Field of Invention
[0002] The present invention relates to a breathing guid-

ance technology. More particularly, the present invention
relates to a breathing guidance system and method having
active biofeedback mechanism.

[0003] 2. Description of Related Art

[0004] In the current industrial and commercial society,
long duty hours and high pressures make people hard to relax.
Therefore, lots of breathing methods related with Tai-Chi,
Kung-Fu or Yoga are used to train people the technique of
breathing to relax their mind and body.

[0005] However, the current guidance method is a one-way
guidance method such that the user only passively receives
information. For example, the user may read documents, web
pages or directions of application software and follow the
guidance according to the easy steps obtained therefrom.
Nevertheless, the user does not really know whether the
breathing performed according to these steps is correct or not
when only the graphs or the texts are provided. If the breath-
ing performed by the user is wrong, not only the user is not
able to relax, it may further do harm to the body of the user.
[0006] Accordingly, what is needed is a breathing guidance
system and method having active biofeedback mechanism to
addresses the drawbacks of the passive guidance method.

SUMMARY

[0007] Theinvention provides a breathing guidance system
having an active biofeedback mechanism. The breathing
guidance system includes a physiological status detection
device, a processing device, a breathing indication device and
an instant breathing detection module. The physiological sta-
tus detection device detects at least one of instant physiologi-
cal status information of a user. The processing device gen-
erates a target breathing waveform according to the instant
physiological status information and a default breathing
waveform to further generate a control signal. The breathing
indication device generates a breathing indication signal
according to the control signal. The instant breathing detec-
tion module detects instant breathing status information of
the user. The processing device further generates an instant
breathing waveform according to the instant breathing status
information and the default breathing waveform to compare
the target breathing waveform and the instant breathing wave-
form to generate a breathing condition indication signal.

[0008] Another aspect of the present invention is to provide
a breathing guidance method used in a breathing guidance
system having an active biofeedback mechanism. The breath-
ing guidance method includes the steps outlined below. At
least one of instant physiological status information of a user
is detected by a physiological status detection device. A target
breathing waveform is generated according to the instant
physiological status information and a default breathing
waveform by a processing device to further generate a control
signal. A breathing indication signal is generated according to
the control signal by a breathing indication device. The
instant breathing status information of the user is detected by
an instant breathing detection module. An instant breathing
waveform is generated according to the instant breathing
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status information and the default breathing waveform by the
processing device to compare the target breathing waveform
and the instant breathing waveform to generate a breathing
condition indication signal.

[0009] These and other features, aspects, and advantages of
the present invention will become better understood with
reference to the following description and appended claims.
[0010] Itisto be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Theinvention can be more fully understood by read-
ing the following detailed description of the embodiment,
with reference made to the accompanying drawings as fol-
lows:

[0012] FIG. 1 is a block diagram of a breathing guidance
system having an active biofeedback mechanism in an
embodiment of the present invention;

[0013] FIG. 2 is a block diagram of a breathing guidance
system having an active biofeedback mechanism in an
embodiment of the present invention; and

[0014] FIG. 3 is a flow chart of a breathing guidance
method in an embodiment of the present invention.

DETAILED DESCRIPTION

[0015] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible, the
same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0016] FIG. 1 is a block diagram of a breathing guidance
system 1 having an active biofeedback mechanism in an
embodiment of the present invention. The breathing guidance
system 1 includes a physiological status detection device 10,
a processing device 12, a breathing indication device 14 and
an instant breathing detection module 16.

[0017] The physiological status detection device 10 detects
at least one of instant physiological status information 11 of a
user 18. In different embodiments, the physiological status
detection device 10 can be a specific device to detect a single
type of the instant physiological status information 11. For
example, the physiological status detection device 10 can be
such as, but not limited to a gravity sensor, an oxygen satu-
ration measuring device or a heartbeat rate measuring device.
[0018] The gravity sensor can detect the change of the
gravity direction to detect body movement information as the
instant physiological status information 11. The body move-
ment information may include such as, but not limited to a
direction and a distance of the body movement of the user 18.
[0019] The oxygen saturation measuring device can detect
oxygen saturation information as the instant physiological
status information 11. The oxygen saturation is SO2, which is
the percentage of the content of oxyhemoglobin (HbO2) that
is already combined with oxygen to total hemoglobin (Hb)
that can be combined with oxygen. The oxygen saturation is
an important biological parameter of the circulation breath.
[0020] The heartbeat rate measuring device can detect the
pulse or heartbeat rate information as the instant physiologi-
cal status information 11.

[0021] In other embodiments, the physiological status
detection device 10 can be other types of detection devices. In
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some embodiments, the physiological status detection device
10 may include at least two of the devices mentioned above to
become a compound detection device to detect a multiple
types of the instant physiological status information 11.
Moreover, the physiological status detection device 10 can
perform the detection by using a contacting way or a non-
contacting way according to different types of detection
methods to detect the instant physiological status information
11. For example, the physiological status detection device 10
can be a watch-like contacting detection device wore by the
user 18, or a seaming non-contacting detection device dis-
posed at a specific distance apart from the user 18.

[0022] Inanembodiment, the processing device 12 can be
a handheld electronic device such as, but not limited to a
smartphone or a tablet PC. The processing device 12 can
receive the instant physiological status information 11 by
using either a wired or a wireless transmission method to
generate a target breathing waveform according to the instant
physiological status information 11 and a pre-stored default
breathing waveform (not illustrated). In an embodiment, the
default breathing waveform is stored in such as, but not lim-
ited to a storage element (not illustrated) of the processing
device 12 such that the default breathing waveform is
retrieved by the processing device 12. In an embodiment, the
default breathing waveform corresponds to different subjects
such as sleeping, sporting or exercising. In an embodiment,
the processing device 12 provides options to the user to select
and receives the selection command to select one of a plural-
ity of subjects to generate the default breathing waveform.

[0023] In an embodiment, the processing device 12 per-
forms evaluation according to the instant physiological status
information 11 to generate the weighting values of different
instant physiological status information 11. In an embodi-
ment, the processing device 12 performs a comparison based
on self-correlation and cross-correlation on different instant
physiological status information 11 to generate time-domain
related coefficients and further perform conversion to gener-
ate frequency-domain related coefficients. The weighting val-
ues are assigned according to the time-domain related coef-
ficients and the frequency-domain related coefficients. In an
embodiment, the processing device 12 further adjusts the
default breathing waveform to generate the target breathing
waveform according to the weighted time-domain related
coefficients and the frequency-domain related coefficients. In
an embodiment, the target breathing waveform includes a
breathing depth, a breathing frequency or a combination of
the above.

[0024] The processing device 12 further performs calcula-
tion based on the pre-stored algorithm according to the instant
physiological status information 11 and the weighting values
to generate the target breathing waveform that is suitable for
the user 18. Different pre-stored algorithms correspond to
different breathing methods such as, but not limited to Tai-
Chi, Kung-Fu or Yoga. The target breathing waveform
includes a breathing depth, a breathing frequency or a com-
bination of the above. Moreover, the processing device 12
generates a control signal 13 according to the target breathing
waveform.

[0025] The breathing indication device 14 generates a
breathing indication signal 15 according to the control signal
13. In an embodiment, the breathing indication device 14 is a
light generation device such as, but not limited to a light
emitting diode (LED) or other illumination elements.
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[0026] The light generation device can generates a breath-
ing indication light having an indication color temperature, an
indication flashing frequency or a combination of the above
according to the control signal, wherein the indication color
temperature and/or the indication flashing frequency is
related to the target breathing waveform. For example, the
indication color temperature can be related to the depth of the
breathing. The higher color temperature indicates that the
depth of the breathing needs to be adjusted to be deeper and
the lower color temperature indicates that the depth of the
breathing needs to be adjusted to be shallower. The indication
flashing frequency can be related to the frequency of the
breathing. The higher flashing frequency indicates that the
frequency of the breathing needs to be adjusted to be higher
and the lower flashing frequency indicates that the frequency
of the breathing needs to be adjusted to be lower.

[0027] Tt is noted that the method of relating the color
temperature and the flashing frequency to the depth and the
frequency of the breathing respectively is merely an example.
In other embodiments, other parameters of the light genera-
tion device can be used to correspond to the breathing param-
eters.

[0028] In another embodiment, the breathing indication
device 14 can be a sound generation device such as, but not
limited to a speaker, an amplifier or other sound-generating
elements. The sound generation device generates a single
frequency indication sound signal or a music indication
sound signal that includes an indication intensity, an indica-
tion frequency or a combination of the same according to the
control signal 13, wherein the indication intensity and/or the
indication frequency is related to the target breathing wave-
form.

[0029] For example, the indication intensity can be related
to the depth of the breathing. The larger indication intensity
(such as volume) indicates that the depth of the breathing
needs to be adjusted to be deeper and the smaller indication
intensity indicates that the depth of the breathing needs to be
adjusted to be shallower. The indication frequency can be
related to the frequency of the breathing. The higher indica-
tion frequency indicates that the frequency of the breathing
needs to be adjusted to be higher and the lower indication
frequency indicates that the frequency of the breathing needs
to be adjusted to be lower. The single frequency indication
sound signal can perform the indication of the breathing of the
user by using merely the intensity and the frequency men-
tioned above. On the other hand, the music indication sound
signal can perform the indication of the breathing of the user
by using the music including various combinations of speed,
intensity and melody.

[0030] Itisnoted that the method of relating the indication
intensity and the indication frequency to the depth and the
frequency of the breathing respectively is merely an example.
In other embodiments, other parameters of the sound genera-
tion device can be used to correspond to the breathing param-
eters.

[0031] The user 18 can gradually adjust the frequency or
the depth of the breathing by using the breathing indication
signal 15 in the form of light or sound to further match the
breathing activity corresponding to the target breathing wave-
form mentioned above.

[0032] The instant breathing detection module 16 detects
instant breathing status information 17 of the user 18. In an
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embodiment, the instant breathing status information 17
includes a breathing depth, a breathing frequency or a com-
bination of the above.

[0033] In an embodiment, the instant breathing detection
module 16 includes such as, but not limited to a radar wave
transceiver module, a supersonic wave transceiver module or
a laser transceiver module to transmit a radar wave, a super-
sonic wave or a laser to the user or receive the radar wave, the
supersonic wave or the laser from the user to detect the instant
breathing status information 17 of the user 18. For example,
the radar wave transceiver module may transmit a radar wave
having a frequency of 30 MHz to the chest, the stomach or
other body portions that displace according to the breathing to
receive the radar wave bounced back. The time difference of
the reception of the radar wave is used to determine the
distance of expansion and contraction of the chest and the
stomach.

[0034] In another embodiment, the instant breathing detec-
tion module 16 includes a sound-receiving module to receive
a breathing sound of the user 18 to determine the frequency
and the strength of the breathing sound to further determine
the depth and the frequency of the breathing.

[0035] The processing device 12 further generates an
instant breathing waveform according to the instant breathing
status information 17 and the default breathing waveform to
compare the target breathing waveform and the instant
breathing waveform generated according to the instant
breathing status information 17 to further generate a breath-
ing condition indication signal 19. In an embodiment, similar
to the target breathing waveform, the instant breathing wave-
form includes a breathing depth, a breathing frequency or a
combination of the same.

[0036] In an embodiment, the breathing condition indica-
tion signal 19 can be displayed by such as, but not limited to
a display module (not illustrated) disposed in the processing
device 12. An interactive content of a graphic form or a text
for 1s used to indicate the user how to perform the adjustment
on the breathing. In other embodiments, the breathing condi-
tion indication signal 19 can be generated as an indication
sound or an indication light by using the speaker or the light-
emitting element (not illustrated) disposed in the processing
module 12 to indicate the user how to keep performing the
adjustment on the breathing or indicate the difference
between the target breathing condition and the current breath-
ing condition.

[0037] It is noted that in an embodiment, the processing
device 12 can determine that whether a breathing waveform
difference between the instant breathing waveform and the
default breathing waveform is smaller than a threshold value
in advance. The breathing condition of the user matches the
ideal breathing condition when the breathing waveform dif-
ference is smaller than the threshold value. As a result, the
processing device 12 does not need to generate the target
breathing waveform. The breathing condition of the user does
not match the ideal breathing condition when the breathing
waveform difference is not smaller than the threshold value.
The processing device 12 further generates the target breath-
ing waveform according to the breathing waveform differ-
ence.

[0038] Consequently, the advantage of the breathing guid-
ance system 1 of the present invention makes use of the active
biofeedback mechanism to obtain the instant physiological
status information and the breathing condition to perform
comparison and further provide stimulus by using the indica-
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tion signal in the form of such as, but not limited to sound or
light to guide the user to become stable.

[0039] FIG. 2 is a block diagram of a breathing guidance
system 2 having an active biofeedback mechanism in an
embodiment of the present invention. The breathing guidance
system 2 substantially includes the same components as the
breathing guidance system 1 illustrated in FIG. 1, such as the
physiological status detection device 10, the processing
device 12, the breathing indication device 14 and the instant
breathing detection module 16. As a result, the detail of the
identical components is not further described herein.

[0040] Inthepresentembodiment, the processing device 12
of the breathing guidance system 2 further includes an envi-
ronment sensor 20. The environment sensor 20 senses actual
environment status information 21 of an environment where
the processing device 12 is located. The processing device 12
generates the default breathing waveform according to the
actual environment status information 21 and the instant
physiological status information 11. The actual environment
status information 21 includes light intensity, temperature,
humidity, carbon monoxide content, carbon dioxide content,
volatile organic compound content, formaldehyde content or
a combination of the above.

[0041] Furthermore, after retrieving the actual environment
status information 21, the processing device 12 can selec-
tively generates an indication message (not illustrated) such
as, but not limited to the form of sound, image or a combina-
tion of the above to indicate the user the condition of the
environment. For example, the processing device 12 can
inform the user the abnormal condition of the temperature by
generating a speech or an image according to the retrieved
actual environment status information 21.

[0042] In another embodiment, after retrieving the actual
environment status information 21, the processing device 12
further performs an intelligent environmental control on at
least one environmental control system (not illustrated) dis-
posed in the environment where the processing device 12 is
located according to the actual environment status informa-
tion 21. The environmental control system mentioned above
can be an air-conditioning system, an illumination system or
a combination of the above.

[0043] In a usage scenario, the processing device 12 con-
trols the environmental control system to adjust the environ-
ment to a comfortable condition when the abnormal condi-
tion, such as when the temperature is too high or when the
brightness is too dark that cause physiological stimulation is
detected according to the actual environment status informa-
tion 21 and detects the breathing waveform of the user sub-
sequently to guide the user to breath correctly in the comfort-
able environment.

[0044] FIG. 3 is a flow chart of a breathing guidance
method 300 in an embodiment of the present invention. The
breathing guidance method 300 can be used in the breathing
guidance system 2 as illustrated in FIG. 2. The breathing
guidance method 300 includes the steps outlined below.
[0045] In step 301, the selection command is received by
the processing device 12 to select one subject.

[0046] In step 302, the instant physiological status infor-
mation 11 of the user is detected by the instant physiological
status detection device 10. The number of the instant physi-
ological status information 11 can be one or more than one.
[0047] In step 303, the actual environment status informa-
tion 21 is detected by the environment sensor 20 of the pro-
cessing device 12.
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[0048] Whether the environment is comfortable is deter-
mined according to the actual environment status information
21 by the processing device 12.

[0049] When the environment is not comfortable, the intel-
ligent environment control is performed by the processing
device 12 in step 305. The flow then goes back to step 302 to
keep performing detection.

[0050] When the environment is comfortable, the default
breathing waveform is generated in step 306 according to the
actual environment status information 21 and the instant
physiological status information 11 based on the subject
selected in step 301.

[0051] Instep 307, the instant breathing status information
17 of the user is detected by the instant breathing detection
module 16 and the instant breathing waveform is generated
according to the instant breathing status information 17 and
the default breathing waveform by the processing device 12.
[0052] In step 308, whether a breathing waveform differ-
ence between the instant breathing waveform and the default
breathing waveform is smaller than a threshold value is deter-
mined.

[0053] When the breathing waveform difference is smaller
than the threshold value, the flow goes back to step 302 to
detect the instant physiological status information 11 again.
When the breathing waveform difference is not smaller than
the threshold value, the target breathing waveform is genet-
ated by the processing device 12 according to the breathing
waveform difference in step 309 such that the control signal
13 is further generated in step 310.

[0054] In step 311, the breathing indication signal 15 is
generated according to the control signal 13 by the breathing
indication device 14.

[0055] Although the present invention has been described
in considerable detail with reference to certain embodiments
thereof, other embodiments are possible. Therefore, the spirit
and scope of the appended claims should not be limited to the
description of the embodiments contained herein.

[0056] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims.

What is claimed is:

1. A breathing guidance system having an active biofeed-

back mechanism, comprising:

aphysiological status detection device to detect at least one
of instant physiological status information of a user;

a processing device to generate a target breathing wave-
form according to the instant physiological status infor-
mation and a default breathing waveform to further gen-
erate a control signal;

a breathing indication device to generate a breathing indi-
cation signal according to the control signal; and

an instant breathing detection module to detect instant
breathing status information of the user;

wherein the processing device further generates an instant
breathing waveform according to the instant breathing
status information and the default breathing waveform,
and the processing device compares the target breathing
waveform and the instant breathing waveform to gener-
ate a breathing condition indication signal.
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2. The breathing guidance system of claim 1 wherein the
instant physiological status information comprises body
movement information, oxygen saturation information,
heartbeat rate information or a combination of the same.

3. The breathing guidance system of claim 2, wherein the
physiological status detection device comprises a gravity sen-
sor to detect body movement information, an oxygen satura-
tion measuring device to detect oxygen saturation informa-
tion, aheartbeat rate measuring device to detect heartbeat rate
information or a combination of the same.

4. The breathing guidance system of claim 1, wherein the
instant breathing detection module comprises a radar wave
transceiver module, supersonic wave transceiver module or a
laser transceiver module to transmit a radar wave, a supet-
sonic wave or a laser to the user or receive the radar wave, the
supersonic wave or the laser from the user to detect the instant
breathing status information of the user.

5. The breathing guidance system of claim 1, wherein the
instant breathing detection module comprises a sound-receiv-
ing module to receive a breathing sound of the user to detect
the instant breathing status information of the user.

6. The breathing guidance system of claim 1, wherein the
target breathing waveform and the instant breathing wave-
form each comprises a breathing depth, a breathing frequency
or a conbination of the above.

7. The breathing guidance system of claim 1, wherein the
breathing indication device is a light generation device, and
the breathing indication signal is a breathing indication light
having an indication color temperature, an indication flashing
frequency or a combination of the above.

8. The breathing guidance system of claim 1, wherein the
breathing indication device is a sound generation device, and
the breathing indication signal is a single frequency indica-
tion sound signal or a music indication sound signal that
comprises an indication intensity, an indication frequency or
a combination of the same.

9. The breathing guidance system of claim 1, wherein the
processing device further comprises an environment sensor to
sense actual environment status information, and the process-
ing device generates the default breathing waveform accord-
ing to actual environment status information and the instant
physiological status information.

10. The breathing guidance system of claim 9, wherein
actual environment status information comprises light inten-
sity, temperature, humidity, carbon monoxide content, carbon
dioxide content, volatile organic compound content, formal-
dehyde content or a combination of the above.

11. The breathing guidance system of claim 9, wherein the
processing device further generates an indication message
according to actual environment status information.

12. The breathing guidance system of claim 9, wherein the
processing device further performs an intelligent environ-
mental control on at least one environmental control system
disposed in an environment where the processing device is
located according to actual environment status information.

13. The breathing guidance system of claim 12, wherein
the environmental control system is an air-conditioning sys-
tem, an illumination system or a combination of the above.

14. The breathing guidance system of claim 1, wherein the
processing device further determines that whether a breathing
waveform difference between the instant breathing waveform
and the default breathing waveform is smaller than a thresh-
old value, and generates the target breathing waveform
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according to the breathing waveform difference when the
breathing waveform difference is not smaller than the thresh-
old value.

15. The breathing guidance system of claim 1, wherein the
processing device further receives a selection command to
select one of a plurality of default breathing waveforms.

16. A breathing guidance method used in a breathing guid-
ance system having an active biofeedback mechanism,
wherein the breathing guidance method comprises:

detecting at least one of instant physiological status infor-

mation of a user by a physiological status detection
device;

generating a target breathing waveform according to the

instant physiological status information and a default
breathing waveform by a processing device to further
generate a control signal;
generating a breathing indication signal according to the
control signal by a breathing indication device;

detecting instant breathing status information of the user
by an instant breathing detection module; and

generating an instant breathing waveform according to the
instant breathing status information and the default
breathing waveform and comparing the target breathing
waveform and the instant breathing waveform to gener-
ate a breathing condition indication signal by the pro-
cessing device.

17. The breathing guidance method of claim 16, wherein
the instant physiological status information comprises body
movement information, oxygen saturation information,
heartbeat rate information or a combination of the same.

18. The breathing guidance method of claim 16, wherein
the step of detecting the instant breathing status information
of the user by the instant breathing detection module further
comprises:

transmitting a radar wave, a supersonic wave or a laser to

the user or receiving the radar wave, the supersonic wave
or the laser from the user by the instant breathing detec-
tion module to detect the instant breathing status infor-
mation of the user.

19. The breathing guidance method of claim 16, wherein
the step of detecting the instant breathing status information
of the user by the instant breathing detection module further
comprises:

receiving a breathing sound of the user by the instant

breathing detection module to detect the instant breath-
ing status information of the user.

20. The breathing guidance method of claim 16, wherein
the target breathing waveform and the instant breathing wave-
form each comprises a breathing depth, a breathing frequency
or a combination of the above.

21. The breathing guidance method of claim 16, wherein
the step of generating the breathing indication signal by the
breathing indication device further comprises:
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generating a breathing indication light having an indication
color temperature, an indication flashing frequency or a
combination of the above by the breathing indication
device.

22. The breathing guidance method of claim 16, wherein
the step of generating the breathing indication signal by the
breathing indication device further comprises:

generating a single frequency indication sound signal or a

music indication sound signal that comprises an indica-
tion intensity, an indication frequency or a combination
of the same by the breathing indication device.
23. The breathing guidance method of claim 16, further
comprising:
sensing actual environment status information by an envi-
ronment sensor comprised by the processing device;

generating the default breathing waveform according to
actual environment status information and the instant
physiological status information by the processing
device.

24. The breathing guidance method of claim 23, wherein
actual environment status information comprises light inten-
sity, temperature, humidity, carbon monoxide content, carbon
dioxide content, volatile organic compound content, formal-
dehyde content or a combination of the above.

25. The breathing guidance method of claim 23, further
comprising: generating an indication message according to
actual environment status information by the processing
device.

26. The breathing guidance method of claim 23, further
comprising: performing an intelligent environmental control
on at least one environmental control system disposed in an
environment where the processing device is located accord-
ing to the actual environment status information by the pro-
cessing device.

27. The breathing guidance method of claim 26, wherein
the environmental control system is an air-conditioning sys-
tem, an illumination system or a combination of the above.

28. The breathing guidance method of claim 16, further
comprising:

determining by the processing device that whether a

breathing waveform difference between the instant
breathing waveform and the default breathing waveform
is smaller than a threshold value; and

generating the target breathing waveform by the process-

ing device according to the breathing waveform differ-
ence when the breathing waveform difference is not
smaller than the threshold value.

29. The breathing guidance method of claim 16, further
comprising receiving a selection command to select one of a
plurality of default breathing waveforms by the processing
device.
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