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Description

[0001] The present invention relates to a training con-
trol method and apparatus, and more particularly, to a
method and apparatus for controlling exercise training
and stability training using biofeedback, and to a compu-
ter-readable recording medium.
[0002] Biofeedback is a technique of providing infor-
mation on a change in a physiological state of a user’s
body in real time based on various bio-signals collected
from the body and providing an appropriate signal to the
user when the change in the physiological state reaches
a target value, thereby allowing the user to learn self-
control.
[0003] A heart rate (HR) is a cardiovascular index that
is most prominently observed when people alternate ex-
ercise with rest. The HR can be collected using various
methods. Usually, the HR is measured by counting the
number of pulses per unit time using an electrocardio-
gram signal or a photo plethysmography (PPG) signal.
The HR is the number of heart beats per minute and is
expressed in beats per minute (BPM). An HR of a normal
adult is about 60-90 BPM. The HR increases when peo-
ple exercise, are excited, or run a fever and decreases
when people rest, are mentally stable, or sleep.
[0004] Based on these characteristics, sports medi-
cine applies various training techniques for effective self-
control learning using a biofeedback technique in which
a user’s HR is measured and reported to the user and
an appropriate signal is provided to the user when the
user’s HR reaches a predetermined target value.
[0005] It is known that effects of aerobic exercises such
as walking, jogging, cycling, and swimming that develop
endurance can be obtained when each aerobic exercise
is continuously performed and controlled in its intensity
such that a specific target HR is maintained. A target HR
can be easily obtained using a Karvonen formula calcu-
lating a minimum target HR and a maximum target HR.
Usually, in the sports medicine, a proper exercise zone
is determined by setting the minimum target HR as a
lower limit and the maximum target HR as an upper limit,
and then people are instructed to continue exercise dur-
ing a predetermined period of time such that an HR meas-
ured during the exercise remains within the proper exer-
cise zone in order to maximize an effect of the exercise.
[0006] As described above, there are various conven-
tional techniques for measuring an amount of exercise
or for motivating a user to exercise. In the conventional
techniques, usually, a maximum target HR and a mini-
mum target HR are defined referring to a user’s HRs, and
the user is allowed to recognize a current exercise level
through a display device or an alarm function so that the
user can continue the exercise within a predetermined
level range based on the maximum target HR and the
minimum target HR. Examples of the conventional tech-
niques are disclosed in Korean Patent Publication Nos.
2002-83004, 1999-63100, 2002-11730, 1998-702477,
2000-64072, and 2002-15907 and U.S. Patent Nos.

5,740,812, 4,776,323, 5,577,510, and 6,345,197.
[0007] Matters that should not be ignored when a user
checks his/her bio-information during exercise are as fol-
lows. Firstly, the user’s freedom should be maximized
during the exercise. Secondly, a procedure for recogniz-
ing a continuous change in bio-information should not
disturb the user in the exercise. Thirdly, when biofeed-
back information is provided to the user to motivate
him/her to continue exercise, a signal stimulating enough
to motivate the user to continue the exercise should be
effectively presented to the user. These matters should
be also considered to lead the user to a rest.
[0008] However, according to the above-described
conventional techniques, an HR measuring module is
not convenient, thereby restricting a user’s freedom. In
addition, it is not easy for the user to recognize a change
in bio-information during exercise, which may interrupt
the user’s continuous exercise. In particular, in many con-
ventional sports medicine applications and cases using
a sensor of a wireless HR monitor, the sensor is attached
to the user’s chest and a band should be tightened around
the user’s body to make the sensor being in close contact
with the chest, otherwise reliable signals cannot be col-
lected.
[0009] DE 4228091 relates to a system for automati-
cally controlling a training apparatus for interval training.
The heart rate is compared with a target rate and used
to control the apparatus.
[0010] EP 1 128 358 describes a method of generating
an audio program on a portable device. A service provider
measures one or more parameters, including physiolog-
ical parameters and/or training results and creates a
downloaded compilation which may include audio,
coaching and tips. The service provider downloads the
compilation to a portable music playback device.
[0011] The present invention provides an apparatus
according to claim 1, a method according to claim 7, and
a computer-readable recording medium according to
claim 13.
[0012] A bio-signal is collected from a body of a user
taking exercise and is analyzed in real time, and a result
of the analysis and biofeedback information correspond-
ing to a change level of the bio-signal are provided to the
user, thereby allowing the user to recognize his/her bio-
logical change from the biofeedback information during
the exercise and train to adjust intensity of the exercise
to the biological change.
[0013] The above and other features and advantages
of the present invention will become more apparent by
describing in detail preferred embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a block diagram of a training control appa-
ratus;
FIG. 2 is a flowchart of a training control method;
FIG. 3 illustrates a target exercise zone and its cor-
responding biofeedback;
FIG. 4 illustrates a target resting zone and its corre-
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sponding biofeedback;
FIG. 5 is a detailed block diagram of a bio-signal
measuring module shown in FIG. 1;
FIG. 6 illustrates an example of the bio-signal meas-
uring module shown in FIG. 1;
FIG. 7 illustrates an example of a bio-signal meas-
urer shown in FIG. 6;
FIG. 8 is a detailed block diagram of a bio-information
feedback module shown in FIG. 1; and
FIG. 9 is a detailed block diagram of a bio-signal
processing unit shown in FIG. 8.

[0014] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention by referring to the
figures.
[0015] A training control method and apparatus ac-
cording to the present invention are provided to allow a
user exercising or resting to effectively reach a target
exercise zone or a target resting zone through self-con-
trol using biofeedback. Accordingly, the training control
apparatus that the user puts on during the rest or exercise
needs to provide maximum convenience to the user, and
a biofeedback algorithm for leading the user to the target
exercise zone or the target resting zone needs to be ef-
fectively implemented.
[0016] FIG. 1 is a block diagram of a training control
apparatus using biofeedback. The training control appa-
ratus includes a biofeedback unit 110 including a bio-
signal measuring module 111 and a bio-information feed-
back module 121 and a health information management
unit 130 including the bio-information feedback module
121 and a health information management server 131.
[0017] Referring to FIG. 1, the biofeedback unit 110
allows a user to train self-control using biofeedback so
that the user can effectively exercise and rest. In the bi-
ofeedback unit 110, the bio-signal measuring module 111
may be implemented by a headset including a speaker,
a photo plethysmography (PPG) sensor for counting a
heart rate (HR), and a wireless transceiver so that both
of measurement and feedback can be performed. The
bio-information feedback module 121 counts the HR
based on a bio-signal, i.e., a PPG signal, wirelessly trans-
mitted from the bio-signal measuring module 111, drives
a predetermined feedback algorithm shown in FIG. 2
based on the HR, and wirelessly transmits biofeedback
information to the bio-signal measuring module 111. The
bio-information feedback module 121 may be implement-
ed by a mobile communication terminal (e.g., a cellular
phone), a personal digital assistant (PDA) capable of
wireless data communication, or a wristwatch-type infor-
mation terminal. Data communication between the bio-
signal measuring module 111 and the bio-information
feedback module 121 is performed using local wireless
communication such as spread spectrum, ZigBee, or a

wireless personal area network (WPAN) but is not limited
thereto.
[0018] The health information management unit 130
receives a user’s bio-signal, continuously manages a us-
er’s bio-information based on the user’s bio-signal and
provides customized health information according to the
user’s bio-signal and bio-information to the bio-signal
measuring module 111. In the health information man-
agement unit 130, the health information management
server 131 may be installed at a data center or a base
station. The health information management server 131
wirelessly receives the bio-signal and the bio-information
from the bio-information feedback module 121, analyzes
and manages health information periodically, for exam-
ple, daily, weekly, or monthly, and transmits the health
information to the bio-information feedback module 121
in response to the user’s request or at a predetermined
period. In the health information, a change in the bio-
information is collected during the predetermined period,
diagrammatized, and managed, thereby allowing the us-
er to easily observe the periodical change in his/her bio-
information and design a statistical exercise program
suitable to the user according to the change. In addition,
in the health information, relation between personal in-
formation including the user’s age, sex, and height and
the user’s bio-information including a weight, an HR, a
respiratory rate, and a body temperature per measure-
ment is managed to be used as a fundamental database
for clinical study and other health management service.
The health information may be transmitted from the
health information management server 131 to the bio-
information feedback module 121 in the form of a voice
message, a text message, or e-mail but is not limited
thereto.
[0019] FIG. 2 is a flowchart of a training control method
using biofeedback. The training control method includes
measuring an HR, determining a maximum target HR
and a minimum target HR, setting a target exercise zone
and a target resting zone, and determining a first positive
biofeedback and a first negative biofeedback in an exer-
cise training mode or determining a second positive bi-
ofeedback and a second negative biofeedback in a rest
training mode according to a user’s selection of the ex-
ercise training mode or the rest training mode.
[0020] Referring to FIG. 2, in operation 211, a user’s
bio-signal, e.g., a PPG signal, is measured using the bio-
signal measuring module 111 and is wirelessly transmit-
ted to the bio-information feedback module 121.
[0021] In operation 212, pulses of the PPG signal wire-
lessly transmitted from the bio-signal measuring module
111 are counted and converted into an HR, and an initial
HR is determined. The initial HR is an average HR meas-
ured for, e.g., first 30 seconds while the user stands
putting on the bio-signal measuring module 111 without
taking exercise. Meanwhile, user’s age data may be man-
ually input to the bio-information feedback module 121
while the initial HR is measured after the user puts on
the bio-signal measuring module 111 or before the user
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puts on the bio-signal measuring module 111.
[0022] In operation 213, a target exercise zone and a
target resting zone are set based on user information
corresponding to the user’s age and the initial HR. For
this operation, a maximum target HR and a minimum
target HR are determined first. For example, according
to the Karvonen formula, it may be defined that Minimum
target HR=(220-Age-Initial HR)∗0.6+ Initial HR and Max-
imum target HR=(220-Age-Initial HR)∗0.75+ Initial HR.
[0023] Thereafter, the target exercise zone and the tar-
get resting zone are set based on the maximum target
HR and the minimum target HR. The target exercise zone
indicates an exercise zone in which the user’s capacity
for locomotion can be cultivated. Usually, when a normal
adult continuously performs an exercise program for
about 20 through 30 minutes within the target exercise
zone, it is widely known that the capacity for locomotion
can be effectively advanced. In an embodiment of the
present invention, the target exercise zone is set to 90%
of Maximum target HR � 10% and the target resting zone
is set to 80% of Minimum target HR � 10%.
[0024] Since the target exercise zone and the target
resting zone may be different depending on users’ phys-
ical conditions, the user may adjust the target exercise
zone and the target resting zone to his/her own physical
conditions when they are set. In other words, the user is
allowed to adjust an upper limit and a lower limit of the
target exercise zone based on the maximum target HR
to be suitable to his/her physical conditions. The user is
also allowed to adjust an upper limit and a lower limit of
the target resting zone based on the minimum target HR
to be suitable to his/her physical conditions.
[0025] In operation 214, application conditions, major
functions, and feedback information with respect to a
positive biofeedback and a negative biofeedback are set
based on the target exercise zone and the target resting
zone. This operation will be described with reference to
FIGS. 3 and 4.
[0026] Referring to FIG. 3, a zone below the lower limit
of the target exercise zone, i.e., below 80% of the max-
imum target HR, is referred to as a "below target exercise
zone". A zone exceeding the upper limit of the target
exercise zone, i.e., exceeding 100% of the maximum tar-
get HR, is referred to as an "exceeding target exercise
zone". In the exercise training mode, the first positive
biofeedback and the first negative biofeedback may be
determined based on the target exercise zone by the
following two manners.
[0027] In the first manner, the first positive biofeedback
is used when instant HRs with a slight deviation contin-
uously remain within the target exercise zone for a pre-
determined period of time and motivates the user to per-
form the exercise to maintain his/her instant HRs within
the target exercise zone. To implement the first positive
biofeedback, a plurality of music files having rhythm sim-
ilar to an average HR in the target exercise zone are fed
to the user’s auditory organ. The first negative biofeed-
back is used when instant HRs with a slight deviation

continuously remain within the below target exercise
zone for a predetermined period of time and motivates
the user to perform the exercise to spontaneously raise
an instant HR to the target exercise zone. To implement
the first negative biofeedback, a plurality of music files
having rhythms gradually progressing from a beat similar
to an HR corresponding to the lower limit of the target
exercise zone to a faster beat similar to an average HR
in the target exercise zone are fed to the user’s auditory
organ. In addition, when instant HRs with a slight devia-
tion continuously remain in the exceeding target exercise
zone for a predetermined period of time, a voice message
warning danger is provided to the user to stop him/her
from exercising.
[0028] In the second manner, the first positive biofeed-
back is used when instant HRs with a slight deviation
continuously remain within the below target exercise
zone for a predetermined period of time in an initial stage
of exercise and motivates the user to perform the exer-
cise to spontaneously raise an instant HR to the target
exercise zone. To implement the first positive biofeed-
back; a plurality of music files having rhythms gradually
progressing from a beat similar to an HR corresponding
to the lower limit of the target exercise zone to a faster
beat similar to an average HR in the target exercise zone
are fed to the user’s auditory organ. The first negative
biofeedback is used when an instant HR is lowered from
the target exercise zone to the below target exercise zone
during the exercise and thereafter, instant HRs with a
slight deviation continuously remain within the below tar-
get exercise zone for a predetermined period of time in
order to inform the user of a low intensity of the exercise.
To implement the first negative biofeedback, a plurality
of music files having rhythm of a slower beat than the
averaged instant HR for the predetermined period of time
are fed to the user’s auditory organ. In addition, when
instant HRs with a slight deviation continuously remain
in the exceeding target exercise zone for a predeter-
mined period of time, a voice message warning danger
is provided to the user to stop him/her from exercising.
[0029] Referring to FIG. 4, a zone below the lower limit
of the target resting zone, i.e., below 70% of the minimum
target HR, is referred to as a "below target resting zone".
A zone exceeding the upper limit of the target resting
zone, i.e., exceeding 90% of the minimum target HR, is
referred to as an "exceeding target resting zone". In the
rest training mode, the second positive biofeedback and
the second negative biofeedback may be determined
based on the target resting zone by the following two
manners.
[0030] In the first manner, the second positive biofeed-
back is used when instant HRs with a slight deviation
continuously remain within the target resting zone for a
predetermined period of time and leads the user to a
stable rest in which the user’s instant HRs remain within
the target resting zone. To implement the second positive
biofeedback, a plurality of music files having rhythm sim-
ilar to an average HR in the target resting zone, i.e., 80%
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of the minimum target HR, are fed to the user’s auditory
organ. The second negative biofeedback is used when
instant HRs with a slight deviation continuously remain
within the exceeding target resting zone for a predeter-
mined period of time and leads the user to spontaneously
reach the target resting zone. To implement the second
negative biofeedback, a plurality of music files having
rhythms gradually progressing from a beat similar to an
HR corresponding to the upper limit of the target resting
zone to a slower beat similar to an average HR in the
target resting zone are fed to the user’s auditory organ.
[0031] In the second manner, the second positive bi-
ofeedback is used when instant HRs with a slight devia-
tion continuously remain within the exceeding target rest-
ing zone for a predetermined period of time in an initial
stage of resting and leads the user to spontaneously
reach the target resting zone. To implement the second
positive biofeedback, a plurality of music files having
rhythms gradually progressing from a beat similar to an
HR corresponding to the upper limit of the target resting
zone to a slower beat similar to an average HR in the
target resting zone are fed to the user’s auditory organ.
The second negative biofeedback is used when an in-
stant HR rises from the target resting zone to the exceed-
ing target resting zone and informs the user of a low in-
tensity of the rest. To implement the second negative
biofeedback, a plurality of music files having rhythm of a
faster beat than the averaged instant HR for the prede-
termined period of time are fed to the user’s auditory or-
gan. In addition, when an instant HR continuously re-
mains in the target resting zone for a long time or comes
to the below target resting zone, it is determined that the
user satisfactorily rest, and biofeedback is stopped.
[0032] Referring back to FIG. 2, in operation 215, when
the user selects either of the exercise training mode and
the rest training mode, it is determined whether an instant
HR remains within a target zone of the selected training
mode, i.e., within either of the target exercise zone and
the target resting zone, for a predetermined period of
time, and it is determined which of the positive biofeed-
back and the negative biofeedback corresponds to de-
termined instant HR conditions. Here, an instant HR is
recorded every second and is compared with the lower
and the upper limits of the target exercise zone or the
target resting zone at predetermined time intervals.
[0033] In operation 216, when it is determined that a
change in the instant HR corresponds to the positive bi-
ofeedback in the selected training mode as the result of
the comparison, the positive biofeedback is determined
and positive biofeedback information is fed to the user.
In operation 217, when it is determined that the change
in the instant HR corresponds to the negative biofeed-
back in the selected training mode as the result of the
comparison, the negative biofeedback is determined and
negative biofeedback information is fed to the user. The
positive biofeedback information and the negative bio-
feedback information may be subdivided. In this case, a
music file in a memory block is subdivided by means of

predetermined beat units, for example, 5 beat units.
[0034] FIG. 5 is a detailed block diagram of the bio-
signal measuring module 111 shown in FIG. 1. The bio-
signal measuring module 111 measures a bio-signal from
a user and provides biofeedback information received
from the bio-information feedback module 121 to the us-
er. The bio-signal measuring module 111 includes a bio-
signal measurer 511 measuring a bio-signal, e.g., a PPG
signal, a wireless bio-signal transmitter 512 wirelessly
transmitting the bio-signal to the bio-information feed-
back module 121, a wireless biofeedback information re-
ceiver 513 wirelessly receiving biofeedback information
from the bio-information feedback module 121, and a bi-
ofeedback information expression unit 514 providing the
biofeedback information to the user. Although not shown,
a power supply unit supplying a power needed in the bio-
signal measuring module 111 is also provided.
[0035] FIG. 6 shows an example of the bio-signal
measuring module 111 implemented by a headset. Ref-
erence numerals 611 a and 611 b denote a light source
and a light receiver, respectively, and correspond to the
bio-signal measurer 511. Reference numerals 612 and
613 correspond to the wireless bio-signal transmitter 512
and the wireless biofeedback information receiver 513,
respectively. Reference numeral 614 denotes a speaker
corresponding to the biofeedback information expression
unit 514. In detail, the wireless bio-signal transmitter 612
transmits a PPG signal measured using the light sources
611 a and the light receivers 611b to the bio-information
feedback module 121. The wireless biofeedback infor-
mation receiver 613 receives biofeedback information
from the bio-information feedback module 121 and out-
puts it through the speakers 614. The bio-signal meas-
urer 511 including the light sources 611a and the light
receivers 611 b may be implemented by attaching a
transmissive light sensor to an earlobe to minimize affect
of motion artifact during exercise or rest and to maximize
the user’s convenience.
[0036] When the bio-signal measuring module 111 is
implemented by a headset including a transmissive light
sensor, music, i.e., biofeedback information, correspond-
ing to a measured bio-signal such as a PPG signal can
be provided to a user through a speaker of the headset.
Alternatively, when the bio-signal measuring module 111
is implemented by a headset and a chest band, respira-
tion may be measured using a strain gage attached to
the chest band or body temperature may be measured
using a thermocouple, and music that is biofeedback in-
formation corresponding to a result of the measurement
may be provided to a user through a speaker of the head-
set. As another alternative, when the bio-signal measur-
ing module 111 is implemented by a shoe and a headset,
variation between a user’s weight before exercise and
the user’s weight after the exercise may be measured
using a pressure sensor installed at the shoe or the
number of paces may be measured using a photo coupler
and a vibration element, and music that is biofeedback
information corresponding to the result of the measure-
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ment may be provided to the user through a speaker of
the headset. Meanwhile, in all of the above-described
implementations, in addition to the music, bio-information
may be output in the form of a voice signal through the
speaker of the headset at predetermined intervals, e.g.,
at intervals of 1 minute, during exercise or rest.
[0037] FIG. 7 illustrates an example of a bio-signal
measurer 611 a and 611 b shown in FIG.6, in which the
bio-signal measurer is implemented by a transmissive
light sensor. The transmissive light sensor includes a light
source 711 a and a light receiver 711 b and has a shape
of a nipper that can be opened and closed when the trans-
missive light sensor is attached to the user’s earlobe.
The transmissive light sensor is installed at a lower por-
tion of a headset.
[0038] FIG. 8 is a detailed block diagram of the bio-
information feedback module 121 shown in FIG. 1. The
bio-information feedback module 121 includes a data re-
ceiving unit 810, a bio-signal processing unit 820, an ex-
pression unit 830, an information storage unit 840, and
an information transmitting unit 850. Like the bio-signal
measuring module 111, a power supply unit (not shown)
supplying power needed in the bio-information feedback
module 121 is also provided.
[0039] Referring to FIG. 8, the data receiving unit in-
cludes a bio-signal receiver 811 receiving a bio-signal,
e.g., a PPG, respiration, body temperature, body weight
variation, or a pace count, from the bio-signal measuring
module 111; and a health information receiver 813 re-
ceiving health information from the health information
management server 131.
[0040] The bio-signal processing unit 820 performs op-
erations necessary to entirely control the bio-information
feedback module 121 and particularly performs a series
of operations on the bio-signal received from the bio-
signal receiver 811 in time units. The bio-signal process-
ing unit 820 selects biofeedback information correspond-
ing to a result of the operations on the bio-signal and
stores the selected biofeedback information in a biofeed-
back information storage section 843 included in the in-
formation storage unit 840. The bio-signal processing
unit 820 includes a storage medium storing positive bio-
feedback information and negative biofeedback informa-
tion based on the target exercise zone and positive bio-
feedback information and negative biofeedback informa-
tion based on the target resting zone. Here, the positive
biofeedback information and the negative biofeedback
information are divided into a plurality of beat levels and
a plurality of music files are included in each of the beat
levels. The bio-signal processing unit 820 determines
which of the positive biofeedback and the negative bio-
feedback in a training mode selected by a user corre-
sponds to the result of the operations on the bio-signal
and selects, as the biofeedback information, music files
of at least one beat levels according to the instant HR.
In addition, the bio-signal processing unit 820 stores a
result of analyzing the bio-signal received from the bio-
signal receiver 811, i.e., bio-information such as an HR,

a respiratory rate, body temperature, or body weight var-
iation, in a bio-signal/bio-information storage section 841
together with the bio-signal.
[0041] The expression unit 830 displays on a screen
or outputs in the form of voice the operation result re-
ceived from the bio-signal processing unit 820 and the
health information received from the health information
receiver 813. For example, the expression unit 830 may
be implemented by a liquid crystal display (LCD) unit or
a speaker.
[0042] The information storage unit 840 includes the
bio-signal/bio-information storage section 841 storing the
bio-signal received from the bio-signal measuring mod-
ule 111 and the bio-information collected by performing
operations on the bio-signal and the biofeedback infor-
mation storage section 843 storing the biofeedback in-
formation to be transmitted to the bio-signal measuring
module 111. Here, the biofeedback information may be
an auditory signal, e.g., music, defined according to a
result of comparing an instant HR with a target HR zone
for exercise training or rest training. Besides, the biofeed-
back information may include bio-information output in
the form of a voice signal at predetermined intervals dur-
ing exercise or rest.
[0043] The information transmitting unit 850 includes
a bio-signal/bio-information transmitter 851 transmitting
the bio-signal and the bio-information to the health infor-
mation management server 131 and a biofeedback in-
formation transmitter 853 transmitting the biofeedback
information to the bio-signal measuring module 111.
[0044] FIG. 9 is a detailed block diagram of the bio-
signal processing unit 820 shown in FIG. 8. The bio-signal
processing unit 820 includes a selection signal generator
910 including a positive/negative switch 911, a first ad-
dress generator 913, and a second address generator
915; and a biofeedback information generator 920 includ-
ing a first memory bank 921 and a second memory bank
923. If first and second memory banks 921 and 923 are
integrated by one memory bank, the positive/negative
switch 911 can be omitted and first and second address
generators 913 and 915 can also be integrated by one
address generator.
[0045] Referring to FIG. 9, in the selection signal gen-
erator 910, the positive/negative switch 911 sets a refer-
ence value, i.e., a target zone, according to a training
mode selected by a user and compares the reference
value with an instant HR in time units. In detail, when the
exercise training mode is selected by the user, the ref-
erence value is set to the target exercise zone. When the
rest training mode is selected, the reference value is set
to the target resting zone. While continuously comparing
the user’s instant HR with the target zone, the positive/
negative switch 911 determines the positive biofeedback
information as the biofeedback information and applies
an enable signal and beat levels of music files to be feed-
back to a user the first address generator 913 when the
instant HR remains out of the target zone for a predeter-
mined period of time, in order to lead the instant HR to
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the target zone. However, when the instant HR that has
remained within the target zone remains out of the target
zone for a predetermined period of time, the positive/
negative switch 911 determines the negative biofeed-
back information as the biofeedback information and ap-
plies the enable signal and beat levels of music files to
be feedback to a user the second address generator 915
in order to inform the user of the deviation from the target
zone.
[0046] In another embodiment of the present inven-
tion, while continuously comparing the user’s instant HR
with the target zone, the positive/negative switch 911
may determine the positive biofeedback information as
the biofeedback information and apply the enable signal
and beat levels of music files to be feedback to a user to
the first address generator 913 when the instant HR re-
mains within the target zone, in order to maintain the
instant HR within the target zone. When the instant HR
remains out of the target zone for a predetermined period
of time, the positive/negative switch 911 may determine
the negative biofeedback information as the biofeedback
information and apply the enable signal and beat levels
of music files to be feedback to a user to the second
address generator 915 in order to lead the instant HR to
the target zone.
[0047] The first and second address generators 913
and 915 operate in response to the enable signal and
generate address signals, respectively, according to beat
levels of music files to be feedback to a user, to select
one sector or a plurality of sectors in each of the first and
second memory banks. For example, when the positive
biofeedback information is determined in the exercise
training mode, memory sectors sequentially storing from
a music file having a beat similar to the lower limit of the
target exercise zone to a music file having a beat similar
to an average HR in the target exercise zone are selected
by the address signal. When the negative biofeedback
information is determined in the exercise training mode,
a memory sector storing music files having a slower beat
than the instant HR is selected by the address signal.
When the positive biofeedback information is determined
in the rest training mode, memory sectors sequentially
storing from a music file having a beat similar to the upper
limit of the target resting zone to a music file having a
beat similar to an average HR in the target resting zone
are selected by the address signal. When the negative
biofeedback information is determined in the rest training
mode, a memory sector storing music files having a faster
beat than the instant HR is selected by the address signal.
[0048] In another embodiment, when the positive bio-
feedback information is determined in the exercise train-
ing mode, a memory sector storing music files having a
beat similar to an average HR in the target exercise zone
is selected by the address signal. When the negative
biofeedback information is determined in the exercise
training mode, memory sectors sequentially storing from
a music file having a beat similar to the lower limit of the
target exercise zone to a music file having a beat similar

to an average HR in the target exercise zone are selected
by the address signal. When the positive biofeedback
information is determined in the rest training mode, a
memory sector storing music files having a beat similar
to an average HR in the target resting zone is selected
by the address signal. When the negative biofeedback
information is determined in the rest training mode, mem-
ory sectors sequentially storing from a music file having
a beat similar to the upper limit of the target resting zone
to a music file having a beat similar to an average HR in
the target resting zone are selected by the address signal.
[0049] The first and second memory banks 921 and
923 store the positive biofeedback information and the
negative biofeedback information, respectively and com-
prise a plurality of memory sectors corresponding to beat
levels. In each of the memory sectors, a plurality of digital
music files of identical beat levels is included. Addresses
generated by each of the first and second address gen-
erators 913 and 915 are mapped to the memory sectors
in each corresponding one of the first and second mem-
ory banks 921 and 923 in advance.
[0050] The number of addresses to be generated is
one or more according to a type of biofeedback. First,
the first manner for determining the first and second pos-
itive biofeedback and the first and second negative bio-
feedback as aforementioned is described. When it is de-
termined that the first positive biofeedback information
is fed in the exercise training mode, an address signal
for designating a memory sector storing a music file hav-
ing a beat similar to an average HR in the target exercise
zone is repeatedly generated. Then, a plurality of music
files are randomly read from the designated memory sec-
tor in the first memory bank 921. When it is determined
that the first negative biofeedback information is fed in
the exercise training mode, a plurality of address signals
for designating memory sectors storing from a music file
having a beat similar to the lower limit of the target exer-
cise zone to a music file having a beat similar to an av-
erage HR in the target exercise zone are sequentially
generated. Then, a music file is randomly selected from
each of the designated memory sectors in the second
memory bank 923 and the selected music files are se-
quentially read from in ascending order of beat. When it
is determined that the second positive biofeedback infor-
mation is fed in the rest training mode, an address signal
for designating a memory sector storing a music file hav-
ing a beat similar to an average HR in the target resting
zone is repeatedly generated. Then, a plurality of music
files are randomly read from the designated memory sec-
tor in the first memory bank 921. When it is determined
that the second negative biofeedback information is fed
in the rest training mode, a plurality of address signals
for designating memory sectors storing from a music file
having a beat similar to the upper limit of the target resting
zone to a music file having a beat similar to an average
HR in the target resting zone are sequentially generated.
Then, a music file is randomly selected from each of the
designated memory sectors in the second memory bank

11 12 



EP 1 512 370 B1

8

5

10

15

20

25

30

35

40

45

50

55

923 and the selected music files are sequentially read
from in descending order of beat.
[0051] Second, the second manner for determining the
first and second positive biofeedback and the first and
second negative biofeedback as aforementioned is de-
scribed. When it is determined that the first positive bio-
feedback information is fed in the exercise training mode,
a plurality of address signals for designating memory sec-
tors storing from a music file having a beat similar to the
lower limit of the target exercise zone to a music file hav-
ing a beat similar to an average HR in the target exercise
zone are sequentially generated. Then, a music file is
randomly selected from each of the designated memory
sectors in the first memory bank 921 and the selected
music files are sequentially read from in ascending order
of beat. When it is determined that the first negative bi-
ofeedback information is fed in the exercise training
mode, an address signal for designating a memory sector
storing a music file having a slower beat than an instant
HR is repeatedly generated. Then, a plurality of music
files are randomly read from the designated memory sec-
tor in the second memory bank 923. When it is deter-
mined that the second positive biofeedback information
is fed in the rest training mode, a plurality of address
signals for designating memory sectors storing from a
music file having a beat similar to the upper limit of the
target resting zone to a music file having a beat similar
to an average HR in the target resting zone are sequen-
tially generated. Then, a music file is randomly selected
from each of the designated memory sectors in the first
memory bank 921 and the selected music files are se-
quentially read from in descending order of beat. When
it is determined that the second negative biofeedback
information is fed in the rest training mode, an address
signal for designating a memory sector storing a music
file having a faster beat than an instant HR is repeatedly
generated. Then, a plurality of music files are randomly
read from the designated memory sector in the second
memory bank 923.
[0052] Determination of the positive biofeedback and
the negative biofeedback in each training mode may be
performed using other various methods than those de-
scribed in the above-described embodiments. According
to the methods of determining the positive biofeedback
and the negative biofeedback, beat levels of music files
provided as the positive or negative biofeedback infor-
mation may be configured in various ways to lead a user’s
instant HR to the target exercise zone or the target resting
zone.
[0053] The invention can also be embodied as com-
puter readable codes on a computer readable recording
medium. The computer readable recording medium is
any data storage device that can store data which can
be thereafter read by a computer system. Examples of
the computer readable recording medium include read-
only memory (ROM), random-access memory (RAM),
CD-ROMs, magnetic tapes, floppy disks, optical data
storage devices, and carrier waves (such as data trans-

mission through the Internet). The computer readable
recording medium can also be distributed over network
coupled computer systems so that the computer reada-
ble code is stored and executed in a distributed fashion.
Also, functional programs, codes, and code segments
for accomplishing the present invention can be easily
construed by programmers skilled in the art to which the
present invention pertains.
[0054] As described above, according to the present
invention, when a user’s instant HR is lower than a lower
limit of a target exercise zone during exercise, music hav-
ing beats faster than the user’s instant HR are provided
to the user so that the user can exercise to the music
having the faster beats. As a result, the user is sponta-
neously motivated to exercise such that the user’s HR
increases. On the other hand, when the user’s instant
HR is higher than an upper limit of a target resting zone
during a rest, music having beats slower than the user’s
instant HR are provided to the user. Since the user con-
tinuously hears the music having the beats slower than
the instant HR, the user can be spontaneously led to a
stable rest state.
[0055] In addition, a bio-signal measuring module has
a structure in which a transmissive light sensor that in-
cludes a light source and a light receiver and has a shape
of a nipper that can be opened and closed when the trans-
missive light sensor is attached to the user’s earlobe is
installed at a lower portion of a headset so that PPG can
be measured. Accordingly, a contact between the trans-
missive light sensor and the user’s earlobe can be reliably
maintained even while the user is exercising. As a result,
a bio-signal can be measured with a high signal-to-noise
ratio (SNR) even when motion artifact occurs.
[0056] Moreover, since health information is managed
by different conditions such as users and periods based
on bio-information obtained from a bio-signal measured
from a user and is fed back to the user, the present in-
vention can contribute to promoting the user’s health.
[0057] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
scope of the present invention as defined by the following
claims.

Claims

1. A training control apparatus using biofeedback, com-
prising:

a bio-signal measuring module (111) arranged
to measure a bio-signal from a user and to pro-
vide predetermined biofeedback information to
the user; and
a bio-information feedback module (121) ar-
ranged to set a target exercise zone defining a
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range of heart rates and a target resting zone
using the bio-signal received from the bio-signal
measuring module and user information, to
compare the bio-signal with either of the target
exercise zone and the target resting zone ac-
cording to a training mode, and to provide one
of positive biofeedback information and nega-
tive biofeedback information in the selected
training mode to the bio-signal measuring mod-
ule according to a result of the comparison;
wherein the bio-information feedback module
(121) includes a memory (920) storing a plurality
of music files of different beats and wherein
the bio-information feedback module (121) is ar-
ranged:

to provide a plurality of music files of an iden-
tical beat or a plurality of music files of a
different beat to the user as first positive or
first negative biofeedback information ac-
cording to an instant heart rate obtained
from the bio-signal in an exercise training
mode to lead the instant heart rate to the
target exercise zone or to inform the user
of the deviation from the target exercise
zone;
to provide a plurality of music files of an iden-
tical beat or a plurality of music files of a
different beat to the user, as second positive
or second negative biofeedback informa-
tion according to an instant heart rate ob-
tained from the bio-signal in a resting train-
ing mode to lead the instant heart rate to
the target resting zone or to inform the user
of the deviation from the target resting zone;
to supply as the second positive biofeed-
back information a plurality of music files
having rhythm of an average heart rate in
the target resting zone when the heart rate
remains in the target resting zone for a pre-
determined period of time or having rhythms
gradually progressing from a beat corre-
sponding to the upper limit of the target rest-
ing zone to a slower beat similar to an av-
erage heart rate in the target resting zone
when the heart rate continuously remains
in an initial stage of resting within an ex-
ceeding target zone for a predetermined pe-
riod of time, the exceeding target zone being
a zone exceeding the maximum heartbeat
of the target resting zone; and
to supply as the second negative biofeed-
back information a plurality of music files
having rhythm gradually progressing from
a beat corresponding to the upper limit of
the target resting zone to a slower beat of
the average heart rate in the target resting
zone when the instant heart remains within

the exceeding target resting zone for a pre-
determined period of time, or
having a rhythm of a faster beat than the
averaged instant heart rate when the user
has a heart rate which rises from the target
resting zone to the exceeding target exer-
cise zone.

2. The training control apparatus of any preceding
claim, wherein the bio-signal measuring module
(111) is implemented by a headset comprising a
speaker (614), a transmissive light sensor (611), and
a wireless transceiver (612, 613).

3. The training control apparatus of any of claims 1 to
2, wherein the bio-information feedback module
(121) is implemented by one among a mobile com-
munication terminal, a personal digital assistant
(PDA) capable of wireless data communication, and
a wristwatch-type information terminal.

4. A health managing system using biofeedback infor-
mation, comprising:

a training control apparatus according to any
preceding claim; and
a health information management server (131)
receiving the bio-signal and bio-information from
the bio-information feedback module, periodi-
cally managing a result of analyzing the bio-sig-
nal and the bio-information as health information
of the user, and transmitting the periodic health
information to the bio-information feedback
module so that the periodic health information
is provided to the user.

5. The health managing system of claim 4, wherein the
health information management server (131) is in-
stalled at either of a data center and a base station.

6. The health managing system of claim 4 or 5, wherein
the health information is arranged to be transmitted
from the health information management server
(131) to the bio-information feedback module (121)
in a form of one among a voice message, a text mes-
sage, and e-mail.

7. An training control method using biofeedback, com-
prising:

(a) setting (213) a target exercise zone and tar-
get resting zone for a user based on a bio-signal
from the user; and
(b) comparing (215) the instant heart rate of the
user obtained from the bio-signal with the target
exercise zone in time units in an exercise train-
ing mode or a resting training mode and provid-
ing one among positive biofeedback informa-
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tion, negative biofeedback information, and a
warning message to the user according to a re-
sult of the comparison, according to an instant
heart rate obtained from the bio-signal in an ex-
ercise training mode or a resting training mode,
to lead the instant heart rate to the target exer-
cise zone or to inform the user of the deviation
from the target exercise zone in the exercise
training mode;

wherein the method includes supplying a plurality of
music files of an identical beat or a plurality of music
files of a different beat to the user as first positive or
first negative biofeedback information according to
an instant heart rate obtained from the bio-signal in
an exercise training mode to lead the instant heart
rate to the target exercise zone or to inform the user
of the deviation from the target exercise zone;
supplying a plurality of music files of an identical beat
or a plurality of music files of a different beat to the
user, as second positive or second negative biofeed-
back information according to an instant heart rate
obtained from the bio-signal in a resting training
mode to lead the instant heart rate to the target rest-
ing zone or to inform the user of the deviation from
the target resting zone;
supplying as the second positive biofeedback infor-
mation a plurality of music files having rhythm of an
average heart rate in the target resting zone when
the instant heart rate remains in the target resting
zone for a first period of time or having rhythms grad-
ually progressing from a beat corresponding to the
upper limit of the target resting zone to a slower beat
similar to an average heart rate in the target resting
zone when the instant remains within an exceeding
target zone exceeding the target resting zone for the
first period of time in an initial state of resting; and
supplying as the second negative biofeedback infor-
mation a plurality of music files having rhythm grad-
ually progressing from a beat corresponding to the
upper limit of the target resting zone to a slower beat
of the average heart rate in the target resting zone
when the instant heart rate remains wihtin the ex-
ceeding target resting zone for a second period of
time, or having a rhythm of a faster beat than the
averaged instant heart rate when the instant heart
rate rises from the target resting zone to the exceed-
ing target exercise zone.

8. The training control method of claim 7, wherein op-
eration (a) comprises:

calculating a maximum target heart rate using
an initial heart rate of the user and user informa-
tion; and
setting the target exercise zone using the max-
imum target heart rate.

9. The training control method of claim 8 wherein op-
eration (b) comprises:

comparing an initial heart rate of the user with
the target exercise zone;
when it is determined as a result of the compar-
ison that the instant heart rate remains within
the target exercise zone for longer than a first
time, providing the first positive biofeedback in-
formation to the user;
when it is determined as the result of the com-
parison that the instant heart rate remains below
the target exercise zone for longer than a second
time, providing the second negative biofeed-
back information to the user; and
when it is determined as the result of the com-
parison that the instant heart rate is heightened
above the target exercise zone, providing the
warning message to the user.

10. The training control method of claim 9, wherein the
firsty positive biofeedback information comprises a
plurality of music files of a beat similar to an average
heart rate in the target exercise zone, and the first
negative biofeedback information comprises a plu-
rality of music files of a beat similar to the lower limit
of the target exercise zone through a beat similar to
the average heart rate in the target exercise zone.

11. The training control method of any of claims 7 to 10
wherein operation (b) comprises:

comparing an initial heart rate of the user with
the target exercise zone;
when it is determined as a result of the compar-
ison that the instant heart rate remains below
the target exercise zone for longer than a first
time in an initial stage of exercise, providing the
first positive biofeedback information to the user;
when it is determined as the result of the com-
parison that the instant heart rate is lowered be-
low the target exercise zone for longer than a
second time after remaining within the target ex-
ercise zone during the exercise, providing the
first negative biofeedback information to the us-
er; and
when it is determined as the result of the com-
parison that the instant heart rate is heightened
above the target exercise zone, providing the
warning message to the user.

12. The training control method of claim 11, wherein the
first positive biofeedback information comprises a
plurality of music files of a beat similar to the lower
limit of the target exercise zone through a beat similar
to the average heart rate in the target exercise zone,
and the first negative biofeedback information com-
prises a plurality of music files of a slower beat than
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the instant heart rate.

13. A computer-readable recording medium storing a
program for executing, on a device according to
claim 1, a training control method according to any
of claims 7 to 12.

Patentansprüche

1. Vorrichtung zur Trainingsüberwachung mit Biofeed-
back, umfassend:

ein Biosignalmessmodul (111), das dazu aus-
gebildet ist, dass es ein Biosignal von einem Be-
nutzer misst und dem Benutzer vorgegebene
Biofeedbackinformationen ausgibt, und
ein Bioinformationsfeedbackmodul (121), das
dazu ausgebildet ist, dass es eine Zielbetäti-
gungszone, die einen Bereich von Herzfrequen-
zen definiert, und eine Zielruhezone festlegt,
wobei das vom Biosignalmessmodul empfange-
ne Biosignal und Benutzerinformationen ver-
wendet werden, um gemäß einem Trainingsmo-
dus das Biosignal entweder mit der Zielbetäti-
gungszone oder der Zielruhezone zu verglei-
chen und um gemäß dem Ergebnis des Ver-
gleichs positive Biofeedbackinformationen oder
negative Biofeedbackinformationen in dem aus-
gewählten Trainingsmodus an das Biosignal-
messmodul auszugeben,
wobei das Bioinformationsfeedbackmodul (121)
einen Speicher (920) beinhaltet, der eine Mehr-
zahl von Musikdateien unterschiedlicher Puls-
schläge speichert, und wobei
das Bioinformationsfeedbackmodul (121) dazu
ausgebildet ist, dass es:

eine Mehrzahl von Musikdateien mit einem
identischen Pulsschlag oder eine Mehrzahl
von Musikdateien mit einem unterschiedli-
chen Pulsschlag als erste positive oder er-
ste negative Biofeedbackinformationen ge-
mäß einer vorliegenden Herzfrequenz, die
aus dem Biosignal in einem Betätigungs-
Trainingsmodus ermittelt wird, an den Be-
nutzer ausgibt, um die vorliegende Herzfre-
quenz in die Zielbetätigungszone zu führen
oder den Benutzer über die Abweichung
von der Zielbetätigungszone zu informie-
ren,
eine Mehrzahl von Musikdateien mit einem
identischen Pulsschlag oder eine Mehrzahl
von Musikdateien mit einem unterschiedli-
chen Pulsschlag als zweite positive oder
zweite negative Biofeedbackinformationen
gemäß einer vorliegenden Herzfrequenz,
die aus dem Biosignal in einem Ruhe-Trai-

ningsmodus ermittelt wird, an den Benutzer
ausgibt, um die vorliegende Herzfrequenz
in die Zielruhezone zu führen oder den Be-
nutzer über die Abweichung von der Zielru-
hezone zu informieren,
als die zweiten positiven Biofeedbackinfor-
mationen eine Mehrzahl von Musikdateien
liefert, die einen Rhythmus einer durch-
schnittlichen Herzfrequenz in der Zielruhe-
zone aufweisen, wenn die Herzfrequenz
über eine vorgegebene Zeitspanne in der
Zielruhezone bleibt, oder Rhythmen auf-
weisen, die allmählich von einem Puls-
schlag, der der Obergrenze der Zielruhezo-
ne entspricht, zu einem langsameren Puls-
schlag ähnlich einer durchschnittlichen
Herzfrequenz in der Zielruhezone fort-
schreiten, wenn die Herzfrequenz über eine
vorgegebene Zeitspanne kontinuierlich in
einer Anfangsstufe der Ruhe in einer über-
schrittenen Zielzone bleibt, wobei die über-
schrittene Zielzone eine Zone ist, die den
maximalen Herzschlag der Zielruhezone
übersteigt, und
als die zweiten negativen Biofeedbackinfor-
mationen eine Mehrzahl von Musikdateien
liefert, die einen Rhythmus aufweisen, der
allmählich von einem Pulsschlag, der der
Obergrenze der Zielruhezone entspricht, zu
einem langsameren Pulsschlag der durch-
schnittlichen Herzfrequenz in der Zielruhe-
zone fortschreitet, wenn das vorliegende
Herz über eine vorgegebene Zeitspanne in
der überschrittenen Zielruhezone bleibt,
oder
mit einem Rhythmus eines schnelleren
Pulsschlags als die gemittelte vorliegende
Herzfrequenz, wenn der Benutzer eine
Herzfrequenz aufweist, die von der Zielru-
hezone zu der überschrittenen Zielbetäti-
gungszone ansteigt.

2. Vorrichtung zur Trainingsüberwachung nach einem
vorhergehenden Anspruch, wobei das Biosignal-
messmodul (111) durch ein Headset ausgebildet ist,
das einen Lautsprecher (614), einen transmissiven
Lichtsensor (611) und einen drahtlosen Transceiver
(612, 613) umfasst.

3. Vorrichtung zur Trainingsüberwachung nach einem
der Ansprüche 1 bis 2, wobei das Bioinformations-
feedbackmodul (121) durch eines aus der Gruppe
von einem mobilen Kommunikationsgerät, einem
persönlichen digitalen Assistenten (PDA), der zur
drahtlosen Datenkommunikation geeignet ist, und
einem Informationsgerät vom Typ eines Armbands
ausgebildet ist.
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4. Gesundheitsmanagementsystem unter Verwen-
dung von Biofeedbackinformationen, umfassend:

eine Vorrichtung zur Trainingsüberwachung
nach einem der vorhergehenden Ansprüche
und
einen Gesundheitsinformationsmanagement-
server (131), der das Biosignal und Bioinforma-
tionen von dem Bioinformationsfeedbackmodul
empfängt, ein Ergebnis einer Analyse des Bio-
signals und der Bioinformationen als Gesund-
heitsinformationen des Benutzers periodisch
verwaltet und die periodischen Gesundheitsin-
formationen an das Bioinformationsfeedback-
modul überträgt, so dass die periodischen Ge-
sundheitsinformationen an den Benutzer aus-
gegeben werden.

5. Gesundheitsmanagementsystem nach Anspruch 4,
wobei der Gesundheitsinformationsmanagement-
server (131) entweder an einem Datenzentrum oder
einer Basisstation installiert ist.

6. Gesundheitsmanagementsystem nach Anspruch 4
oder 5, wobei die Gesundheitsinformationen dazu
ausgebildet sind, dass sie vom Gesundheitsinforma-
tionsmanagementserver (131) zum Bioinformati-
onsfeedbackmodul (121) in Form einer Sprachmit-
teilung, einer Textmitteilung oder einer E-Mail über-
tragen werden.

7. Verfahren zur Trainingsüberwachung mit Biofeed-
back, umfassend:

(a) Festlegen (213) einer Zielbetätigungszone
und einer Zielruhezone für einen Benutzer auf
Basis eines Biosignals von dem Benutzer und
(b) Vergleichen (215) der vorliegenden Herzfre-
quenz des Benutzers, die aus dem Biosignal bei
der Zielbetätigungszone in Zeiteinheiten in ei-
nem Betätigungs-Trainingsmodus oder einem
Ruhe-Trainingsmodus ermittelt wird, und Aus-
geben von einem aus der Gruppe von positiven
Biofeedbackinformationen, negativen Biofeed-
backinformationen und einer Warnmeldung an
den Benutzer gemäß einem Ergebnis des Ver-
gleichs, gemäß einer vorliegenden Herzfre-
quenz, die aus dem Biosignal in einem Betäti-
gungs-Trainingsmodus oder einem Ruhe-Trai-
ningsmodus ermittelt wird, um die vorliegende
Herzfrequenz in die Zielbetätigungszone zu füh-
ren oder den Benutzer über die Abweichung von
der Zielbetätigungszone im Betätigungs-Trai-
ningsmodus zu informieren,

wobei das Verfahren umfasst:

Liefern einer Mehrzahl von Musikdateien mit ei-

nem identischen Pulsschlag oder einer Mehr-
zahl von Musikdateien mit einem unterschiedli-
chen Pulsschlag an den Benutzer als erste po-
sitive oder erste negative Biofeedbackinforma-
tionen gemäß einer vorliegenden Herzfrequenz,
die aus dem Biosignal in einem Betätigungs-
Trainingsmodus ermittelt wird, um die vorliegen-
de Herzfrequenz in die Zielbetätigungszone zu
führen oder den Benutzer über die Abweichung
von der Zielbetätigungszone zu informieren,
Liefern einer Mehrzahl von Musikdateien mit ei-
nem identischen Pulsschlag oder einer Mehr-
zahl von Musikdateien mit einem unterschiedli-
chen Pulsschlag an den Benutzer als zweite po-
sitive oder zweite negative Biofeedbackinforma-
tionen gemäß einer vorliegenden Herzfrequenz,
die aus dem Biosignal in einem Ruhe-Trainings-
modus ermittelt wird, um die vorliegende Herz-
frequenz in die Zielruhezone zu führen oder den
Benutzer über die Abweichung von der Zielru-
hezone zu informieren,
Liefern einer Mehrzahl von Musikdateien mit ei-
nem Rhythmus einer durchschnittlichen Herz-
frequenz in der Zielruhezone als die zweiten po-
sitiven Biofeedbackinformationen, wenn die
vorliegende Herzfrequenz über eine erste Zeit-
spanne in der Zielruhezone bleibt, oder mit
Rhythmen, die allmählich von einem Puls-
schlag, der der Obergrenze der Zielruhezone
entspricht, zu einem langsameren Pulsschlag
ähnlich einer durchschnittlichen Herzfrequenz
in der Zielruhezone fortschreiten, wenn die vor-
liegende in einer überschrittenen Zielzone
bleibt, die die Zielruhezone über die erste Zeit-
spanne in einer Anfangsstufe der Ruhe über-
schreitet, und
Liefern einer Mehrzahl von Musikdateien mit ei-
nem Rhythmus, der allmählich von einem Puls-
schlag, der der Obergrenze der Zielruhezone
entspricht, zu einem langsameren Pulsschlag
der durchschnittlichen Herzfrequenz in der Ziel-
ruhezone fortschreitet, als die zweiten negati-
ven Biofeedbackinformationen, wenn die vorlie-
gende Herzfrequenz über eine zweite Zeitspan-
ne in der überschrittenen Zielruhezone bleibt,
oder mit einem Rhythmus eines schnelleren
Pulsschlags als die gemittelte vorliegende Herz-
frequenz, wenn die vorliegende Herzfrequenz
von der Zielruhezone zu der überschrittenen
Zielbetätigungszone ansteigt.

8. Verfahren zur Trainingsüberwachung nach An-
spruch 7, wobei Operation (a) umfasst:

Errechnen einer maximalen Zielherzfrequenz
unter Verwendung einer Anfangsherzfrequenz
des Benutzers und von Benutzerinformationen
und
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Festlegen der Zielbetätigungszone unter Ver-
wendung der maximalen Zielherzfrequenz.

9. Verfahren zur Trainingsüberwachung nach An-
spruch 8, wobei Operation (b) umfasst:

Vergleichen einer Anfangsherzfrequenz des
Benutzers mit der Zielbetätigungszone,
wenn als Ergebnis des Vergleichs bestimmt
wird, dass die vorliegende Herzfrequenz länger
als eine erste Dauer in der Zielbetätigungszone
bleibt, Ausgeben der ersten positiven Biofeed-
backinformationen an den Benutzer,
wenn als Ergebnis des Vergleichs bestimmt
wird, dass die vorliegende Herzfrequenz länger
als eine zweite Dauer unter der Zielbetätigungs-
zone bleibt, Ausgeben der zweiten negativen
Biofeedbackinformationen an den Benutzer,
und
wenn als Ergebnis des Vergleichs bestimmt
wird, dass die vorliegende Herzfrequenz über
die Zielbetätigungszone erhöht ist, Ausgeben
der Warnmeldung an den Benutzer.

10. Verfahren zur Trainingsüberwachung nach An-
spruch 9, wobei die ersten positiven Biofeedbackin-
formationen eine Mehrzahl von Musikdateien mit ei-
nem Pulsschlag ähnlich einer durchschnittlichen
Herzfrequenz in der Zielbetätigungszone umfassen
und die ersten negativen Biofeedbackinformationen
eine Mehrzahl von Musikdateien mit einem Puls-
schlag ähnlich der Untergrenze der Zielbetätigungs-
zone bis zu einem Pulsschlag ähnlich der durch-
schnittlichen Herzfrequenz in der Zielbetätigungszo-
ne umfassen.

11. Verfahren zur Trainingsüberwachung nach einem
der Ansprüche 7 bis 10, wobei Operation (b) um-
fasst:

Vergleichen einer Anfangsherzfrequenz des
Benutzers mit der Zielbetätigungszone,
wenn als Ergebnis des Vergleichs bestimmt
wird, dass die vorliegende Herzfrequenz in einer
Anfangsstufe der Betätigung länger als eine er-
ste Dauer unter der Zielbetätigungszone bleibt,
Ausgeben der ersten positiven Biofeedbackin-
formationen an den Benutzer,
wenn als Ergebnis des Vergleichs bestimmt
wird, dass die vorliegende Herzfrequenz länger
als eine zweite Dauer seitdem sie bei der Betä-
tigung in der Zielbetätigungszone geblieben ist,
unter die Zielbetätigungszone sinkt, Ausgeben
der ersten negativen Biofeedbackinformationen
an den Benutzer und
wenn als Ergebnis des Vergleichs bestimmt
wird, dass die vorliegende Herzfrequenz über
die Zielbetätigungszone erhöht ist, Ausgeben

der Warnmeldung an den Benutzer.

12. Verfahren zur Trainingsüberwachung nach An-
spruch 11, wobei die ersten positiven Biofeedbackin-
formationen eine Mehrzahl von Musikdateien mit ei-
nem Pulsschlag ähnlich der Untergrenze der Zielbe-
tätigungszone bis zu einem Pulsschlag ähnlich der
durchschnittlichen Herzfrequenz in der Zielbetäti-
gungszone umfassen und die ersten negativen Bio-
feedbackinformationen eine Mehrzahl von Musikda-
teien mit einem langsameren Pulsschlag als die vor-
liegende Herzfrequenz umfassen.

13. Computerlesbares Aufzeichnungsmedium, das ein
Programm zum Ausführen eines Verfahrens zur
Trainingsüberwachung nach einem der Ansprüche
7 bis 12 auf einer Vorrichtung nach Anspruch 1 spei-
chert.

Revendications

1. Appareil de contrôle d’entraînement utilisant un fee-
dback biologique comprenant :

un module de mesure de signal biologique (111)
arrangé pour mesurer un signal biologique pro-
venant d’un utilisateur et pour délivrer des infor-
mations de feedback biologiques à l’utilisateur ;
et
un module de feedback d’informations biologi-
ques (121) arrangé pour définir une zone d’exer-
cice cible définissant une plage de fréquences
cardiaques et une zone de repos cible à l’aide
du signal biologique reçu du module de mesure
de signal biologique et des informations de l’uti-
lisateur, pour comparer le signal biologique à
l’une ou l’autre de la zone d’exercice cible et de
la zone de repos cible conformément à un mode
d’entraînement, et pour délivrer des informa-
tions de feedback biologiques positives ou des
informations de feedback biologiques négati-
ves, dans le mode d’entraînement sélectionné,
au module de mesure de signal biologique en
fonction d’un résultat de la comparaison ;
dans lequel le module de feedback d’informa-
tions biologiques (121) comprend une mémoire
(920) stockant une pluralité de fichiers musicaux
de différents tempos ; et
dans lequel le module de feedback d’informa-
tions biologiques (121) est arrangé :

pour fournir une pluralité de fichiers musi-
caux d’un tempo identique ou une pluralité
de fichiers musicaux d’un tempo différent à
l’utilisateur, comme premières informations
de feedback biologiques positives ou pre-
mières informations de feedback biologi-
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ques négatives, en fonction d’une fréquen-
ce cardiaque instantanée obtenue à partir
du signal biologique dans un mode d’entraî-
nement d’exercice pour amener la fréquen-
ce cardiaque instantanée dans la zone
d’exercice cible ou pour informer l’utilisateur
d’une déviation par rapport à la zone d’exer-
cice cible ;
pour fournir une pluralité de fichiers musi-
caux d’un tempo identique ou une pluralité
de fichiers musicaux d’un tempo différent à
l’utilisateur, comme secondes informations
de feedback biologiques positives ou se-
condes informations de feedback biologi-
ques négatives, en fonction d’une fréquen-
ce cardiaque instantanée obtenue à partir
du signal biologique dans un mode d’entraî-
nement de repos pour amener la fréquence
cardiaque instantanée dans la zone de re-
pos cible ou pour informer l’utilisateur d’une
déviation par rapport à la zone de repos
cible ;
pour fournir comme secondes informations
de feedback biologiques positives une plu-
ralité de fichiers musicaux ayant le rythme
d’une fréquence cardiaque moyenne dans
la zone de repos cible lorsque la fréquence
cardiaque reste dans la zone de repos cible
pendant une durée prédéterminée ou ayant
des rythmes graduellement progressifs de-
puis un tempo correspondant à la limite su-
périeure de la zone de repos cible à un tem-
po plus lent similaire à une fréquence car-
diaque moyenne dans la zone de repos ci-
ble lorsque la fréquence cardiaque reste
continûment dans une phase initiale de re-
pos au sein d’une zone cible dépassée pen-
dant une durée prédéterminée, la zone cible
dépassée étant une zone qui excède la fré-
quence cardiaque maximale de la zone de
repos cible ; et
pour fournir comme secondes informations
de feedback biologiques négatives une plu-
ralité de fichiers musicaux ayant un rythme
graduellement progressif depuis un tempo
correspondant à la limite supérieure de la
zone de repos cible jusqu’à un tempo plus
lent de la fréquence cardiaque moyenne
dans la zone de repos cible lorsque la fré-
quence cardiaque instantanée reste dans
la zone de repos cible dépassée pendant
une durée prédéterminée, ou
ayant un rythme d’un tempo plus rapide que
la fréquence cardiaque moyenne lorsque
l’utilisateur a une fréquence cardiaque qui
augmente de la zone de repos cible à la
zone d’exercice cible dépassée.

2. Appareil de contrôle d’entraînement selon la reven-
dication précédente, dans lequel le module de me-
sure de signal biologique (111) est implémenté par
un casque-micro comprenant un haut-parleur (614),
un capteur optique transmissif (611) et un émetteur-
récepteur sans fil (612, 613).

3. Appareil de contrôle d’entraînement selon l’une
quelconque des revendications 1 à 2, dans lequel le
module de feedback d’informations biologiques
(121) est implémenté par un terminal de communi-
cation mobile, ou un assistant numérique personnel
(ANP) disposant d’une fonction de transmission de
données sans fil, ou un terminal d’information de ty-
pe montre-bracelet.

4. Système de gestion de santé utilisant des informa-
tions de feedback biologiques, comprenant :

un appareil de contrôle d’entraînement selon
l’une quelconque des revendications
précédentes ; et
un serveur de gestion d’informations de santé
(131) recevant le signal biologique et les infor-
mations biologiques du module d’informations
biologiques gérant de manière périodique un ré-
sultat d’analyse du signal biologique et des in-
formations biologiques comme informations de
santé de l’utilisateur, et transmettant les infor-
mations de santé périodiques au module de fee-
dback d’informations biologiques de manière à
ce que les informations de santé périodiques
soient transmises à l’utilisateur.

5. Système de gestion de santé selon la revendication
4, dans lequel le serveur de gestion d’informations
de santé (131) est installé au niveau d’un centre de
données ou d’une station de base.

6. Système de gestion de santé selon la revendication
4 ou la revendication 5, dans lequel les informations
de santé sont arrangées pour être transmises du ser-
veur de gestion d’informations de santé (131) au mo-
dule de feedback d’informations biologiques (121)
sous la forme d’un message parmi un message vo-
cal, un message texte ou un courrier électronique.

7. Procédé de contrôle d’entraînement utilisant un fee-
dback biologique comprenant les étapes consistant
à :

(a) définir (213) une zone d’exercice cible et une
zone de repos cible pour un utilisateur sur la
base d’un signal biologique provenant de
l’utilisateur ; et
(b) comparer (215) la fréquence cardiaque ins-
tantanée de l’utilisateur obtenue à partir du si-
gnal biologique avec la zone d’exercice cible ex-
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primée en unités de temps dans un mode d’en-
traînement d’exercice ou un mode d’entraîne-
ment de repos, et délivrer soit des informations
de feedback biologiques positives, soit des in-
formations de feedback biologiques négatives,
soit un message d’avertissement à l’utilisateur
selon un résultat de la comparaison, selon une
fréquence cardiaque instantanée obtenue par
le signal biologique dans un mode d’entraîne-
ment d’exercice ou un mode d’entraînement de
repos, pour amener la fréquence cardiaque ins-
tantanée dans la zone d’exercice cible ou pour
informer l’utilisateur de la déviation de la zone
d’exercice cible dans le mode d’entraînement
d’exercice ;

dans lequel le procédé comprend :

de fournir une pluralité de fichiers musicaux d’un
tempo identique ou une pluralité de fichiers mu-
sicaux d’un tempo différent à l’utilisateur comme
premières informations de feedback biologi-
ques positives ou premières informations de
feedback biologiques négatives selon une fré-
quence cardiaque instantanée obtenue à partir
du signal biologique dans un mode d’entraîne-
ment d’exercice pour amener la fréquence car-
diaque instantanée dans la zone d’exercice ci-
ble ou pour informer l’utilisateur de la déviation
par rapport à la zone d’exercice cible dans le
mode d’entraînement d’exercice ;
de fournir une pluralité de fichiers musicaux d’un
tempo identique ou une pluralité de fichiers mu-
sicaux d’un tempo différent à l’utilisateur, com-
me secondes informations de feedback biologi-
ques positives ou secondes informations de fee-
dback biologiques négatives selon une fréquen-
ce cardiaque instantanée obtenue à partir du
signal biologique dans un mode d’entraînement
de repos pour amener la fréquence cardiaque
instantanée dans la zone de repos cible ou pour
informer l’utilisateur de la déviation par rapport
à la zone de repos cible ;
de fournir comme secondes informations de fee-
dback biologiques positives une pluralité de fi-
chiers musicaux ayant le rythme d’une fréquen-
ce cardiaque moyenne dans la zone de repos
cible lorsque la fréquence cardiaque instanta-
née reste dans la zone de repos cible pendant
une première durée ou ayant des rythmes gra-
duellement progressifs depuis un tempo corres-
pondant à la limite supérieure de la zone de re-
pos cible à un tempo plus lent similaire à une
fréquence cardiaque moyenne dans la zone de
repos cible lorsque la fréquence cardiaque ins-
tantanée reste dans une zone cible dépassée,
excédant la zone de repos cible pendant la pre-
mière durée dans un état initial de repos ; et

de fournir comme secondes informations de fee-
dback biologiques négatives une pluralité de fi-
chiers musicaux ayant un rythme graduellement
progressif depuis un tempo correspondant à la
limite supérieure de la zone de repos cible à un
tempo plus lent de la fréquence cardiaque
moyenne dans la zone de repos cible lorsque la
fréquence cardiaque instantanée reste dans la
zone de repos cible dépassée pendant une se-
conde durée, ou ayant un rythme d’un tempo
plus rapide que la fréquence cardiaque instan-
tanée moyenne lorsque la fréquence cardiaque
instantanée augmente de la zone de repos cible
à la zone d’exercice cible dépassée.

8. Procédé de contrôle d’entraînement selon la reven-
dication 7, dans lequel l’étape opérationnelle (a)
comprend les étapes consistant à :

calculer une fréquence cardiaque cible maxima-
le à l’aide d’une fréquence cardiaque initiale de
l’utilisateur et des informations de l’utilisateur ;
et
définir la zone d’exercice cible à l’aide de la fré-
quence cardiaque cible maximale.

9. Procédé de contrôle d’entraînement selon la reven-
dication 8, dans lequel l’étape opérationnelle (b)
comprend les étapes consistant à :

comparer une fréquence cardiaque initiale de
l’utilisateur à la zone d’exercice cible ;
lorsqu’il est déterminé comme résultat de la
comparaison que la fréquence cardiaque ins-
tantanée reste dans la zone d’exercice cible
pendant une durée plus longue qu’une première
durée, délivrer les premières informations de
feedback biologiques positives à l’utilisateur ;
lorsqu’il est déterminé comme résultat de la
comparaison que la fréquence cardiaque ins-
tantanée reste en deçà de la zone d’exercice
cible pendant une durée plus longue qu’une se-
conde durée, délivrer les secondes informations
de feedback biologiques négatives à
l’utilisateur ; et
lorsqu’il est déterminé comme résultat de la
comparaison que la fréquence cardiaque ins-
tantanée s’est élevée au-dessus de la zone
d’exercice cible, délivrer le message d’avertis-
sement à l’utilisateur.

10. Procédé de contrôle d’entraînement selon la reven-
dication 9, dans lequel les premières informations
de feedback biologiques positives comprennent une
pluralité de fichiers musicaux d’un tempo similaire à
une fréquence cardiaque moyenne dans la zone
d’exercice cible, et les premières informations de
feedback biologiques négatives comprennent une
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pluralité de fichiers musicaux d’un tempo similaire à
la limite inférieure de la zone d’exercice cible jusqu’à
un tempo similaire à la fréquence cardiaque moyen-
ne dans la zone d’exercice cible.

11. Procédé de contrôle d’entraînement selon l’une
quelconque des revendications 7 à 10, dans lequel
l’étape opérationnelle (b) comprend les étapes con-
sistant à :

comparer une fréquence cardiaque initiale de
l’utilisateur à la zone d’exercice cible ;
lorsqu’il est déterminé comme résultat de la
comparaison que la fréquence cardiaque ins-
tantanée reste en deçà de la zone d’exercice
cible pendant une durée plus longue qu’une pre-
mière durée dans une phase initiale d’exercice,
délivrer les premières informations de feedback
biologiques positives à l’utilisateur ;
lorsqu’il est déterminé comme résultat de la
comparaison que la fréquence cardiaque ins-
tantanée passe en deçà de la zone d’exercice
cible pendant une durée plus longue qu’une se-
conde durée après être restée dans la zone
d’exercice cible pendant l’exercice, délivrer les
premières informations de feedback biologi-
ques négatives à l’utilisateur ; et
lorsqu’il est déterminé comme résultat de la
comparaison que la fréquence cardiaque ins-
tantanée s’est élevée au-dessus de la zone
d’exercice cible, délivrer le message d’avertis-
sement à l’utilisateur.

12. Procédé de contrôle d’entraînement selon la reven-
dication 11, dans lequel les premières informations
de feedback biologiques positives comprennent une
pluralité de fichiers musicaux d’un tempo similaire à
la limite inférieure de la zone d’exercice cible jusqu’à
un tempo similaire à la fréquence cardiaque moyen-
ne dans la zone d’exercice cible, et les premières
informations de feedback biologiques négatives
comprennent une pluralité de fichiers musicaux d’un
tempo plus lent que la fréquence cardiaque instan-
tanée.

13. Support d’enregistrement lisible par un ordinateur
destiné à stocker un programme pour exécuter, sur
un dispositif selon la revendication 1, un procédé de
contrôle d’entraînement selon l’une quelconque des
revendications 7 à 12.
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