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(57) Abstract: The invention relates gen-
erally to a monitor device (102) which
monitors heart rate and motion activity of a
user. The device (102) collects measure-
ment data of simultaneous heart rate and
motion of a user. The device is further ar-
ranged to learn a correlation between said
user's heart rate and activity based on the
heart rate data and the activity data. After
the learning period the device may calcu-
late heart rate on the basis of motion data
of the user and the learned correlation.
Thus the user does not need to wear a
chest strap (104) for obtaining the heart
rate information.
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HEART RATE AND ACTIVITY MONITOR ARRANGEMENT AND A
METHOD FOR USING THE SAME

Technical field

Generally, the invention relates to a monitor device, which monitors heart rate and
activity of a user.

Background technology

Currently, several different types of devices are on market for user to monitor his
activity, heart rate and consumed calories as well as counting steps and tracking ex-
ercises. Many of these devices, such as heart rate monitors, comprise a chest strap
with means for detecting heart beats of the user. In general, this is advantageous,
because heart rate monitoring gives very accurate data about user’s current physical
fitness and the intensity of an exercise, for example.

Unfortunately, the chest strap may be uncomfortable to use and a user has to wear it
every time and during the whole exercise, when heart rate is desired to be moni-
tored. In some exercises, the chest strap may hamper the exercise and the strap may
also be dislocated during exercising, which may stop the heart rate monitoring or
cause errors in the data.

The prior art knows a strapless heart rate monitor, such as presented in
EP1815760A, wherein heart rate monitoring means are in a form of a glove. How-
ever, the glove having a display may also be uncomfortable to wear when exercis-
ing, e.g. running, because the runner may sweat a lot and feel hot.

Summary of the invention

It is an object of the present invention to implement such a solution, that previously
mentioned drawbacks of the prior art could be diminished. In particular, the inven-
tion is implied to solve how to monitor heart rate and activity more effortlessly.

The objective of the invention is met by the features disclosed in the independent
patent claims.
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A heart rate and activity monitor arrangement according to the present invention is
characterized by the features of claim 1.

According to an embodiment of the invention, a heart rate and activity monitor ar-
rangement comprises heart rate monitoring means for monitoring a user’s heart rate,
motion detection means for monitoring said user’s activity, and control means for
obtaining and storing data from said heart rate monitoring means and from said mo-
tion detection means. The arrangement is arranged to learn a correlation between
said user’s heart rate and activity based on heart rate data and activity data moni-
tored at the same time.

In one embodiment, the heart rate and activity monitor arrangement according to the
present invention is arranged to provide a user’s heart rate profile based on the ac-
tivity data by using the correlation of said user.

In another embodiment, the heart rate and activity monitor arrangement according
to the present invention is arranged to recognize the activity type of a particular ex-
ercise from the activity data and/or the heart rate data.

Yet, in another embodiment, the activity monitoring means comprises at least one
3D accelerometer. This feature is advantageous, because by using 3D accelerometer
reliable data of the activity can be monitored and obtained. The measured activity
data can comprise e.g. acceleration information combined with direction infor-
mation from which further information can be defined.

In another embodiment, the heart rate and activity monitor arrangement according
to the present invention further comprises means for tracking the location of the mo-
tion detection means. In another embodiment, the location tracking means compris-
es a GPS module. Tracking location by GPS is advantageous in many ways, be-
cause GPS gives accurate location and altitude information. Combining this infor-
mation to 3D accelerometer information, for example, may provide reliable data to
perform further deductions.

A method for teaching a heart rate and activity monitoring arrangement according
to the present invention is characterized by the features of claim 7.

According to an embodiment of the invention, a method for teaching a heart rate
and activity monitoring arrangement according to the present invention to convert
activity data into a heart rate profile comprises at least following steps:
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-attaching said heart rate monitoring means to a user for monitoring said user’s
heart rate;

-arranging said motion detection means to monitor said user’s activity simultane-
ously with the heart rate monitoring;

-obtaining heart rate data and activity data from said user’s particular activity in par-
ticular time period;

-arranging the arrangement to define the correlation between said heart rate data and
said activity data;

-storing the correlation for usage of a further activity conversion.

A method for using a heart rate and activity monitoring arrangement according to
the present invention is characterized by the features of claim 8.

According to an embodiment of the invention, a method for using a heart rate and
activity monitoring arrangement according to the present invention for providing a
heart rate profile based on the activity data of a user comprises at least following
steps:

-arranging said motion detection means for monitoring activity of said user;
-obtaining activity data from said user’s activity;

-converting said activity data into a heart rate profile by using said correlation for
said user;

-providing said heart rate profile based on the activity data.

Yet, in another embodiment, a method for using a using a heart rate and activity
monitoring arrangement according to the present invention comprises a further step
for recognizing the user’s activity type from the activity data and/or the heart rate
data.

Some preferable embodiments of the invention are described in the dependent
claims.

Significant advantages can be achieved with the present invention when compared
to the prior art solution. The heart rate and activity monitor arrangement according
to the present invention may be easy to teach to convert activity data with or with-
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out location information to a heart rate profile for a particular user. After accom-
plishing a teaching period, it may be easy to the user to carry the motion detection
means in order to monitor activity and heart rate. The monitoring means may be
easy to use for monitoring daily activity in general, or for monitoring particular ex-
ercise, such as walking, jogging, running, biking, to name a few.

The arrangement may be configured to recognize the place of the motion detection
means relative to the user, which may enable to set the motion detection device in
numerous places, such as in a sock, in a pocket, such as a leg, ankle, thigh, hip, rear,
breast or hand pocket, in an arm strap or in some other suitable place.

The arrangement according to the present invention can be used for measuring the
workout progress, which usually implies also progress in physical fitness. The cor-
relation between activity data and heart rate may be effortlessly updated at regular
intervals to correspond user’s current physical fitness by repeating the teaching pe-
riod of the arrangement.

In the present document, the term “heart rate” refers the number of heartbeats per
minute, which can be monitored in many ways, such as measuring the heart’s elec-
trical activity or measuring pressure waves, 1.e. pulse, generated by the heart.

In the present document, the term “activity data” refers to various physical quanti-
ties, such as velocity, average velocity, maximum velocity distance, altitude varia-
tion, number of steps, step rate, type of exercise, location information, route track-
ng.

In the present document, the term “external entity” refers to an electronic device or
a group of devices capable of obtaining data. In practice, the external entity can be
for example, but not limited to, terminal devices, such as a personal computer, a
smart phone, a PDA, a tablet, or a server, group of servers, for example.

Short description of the drawings

Next, the invention is described in more detail with reference to the appended draw-
ings, in which

Fig. 1 illustrates the concept of an embodiment of the present invention;
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Fig. 2 illustrates the internals of an embodiment of a portable device in accord-
ance of the present invention;

Fig. 3 is a flowchart disclosing an embodiment of a method in accordance of
the present invention;

Fig. 4 is a flowchart disclosing an embodiment of another method in accord-
ance of the present invention;

Detailed description of the embodiments

Fig. 1 illustrates the concept of an embodiment of the present invention and Fig. 2
the internals of an embodiment of a portable device in accordance of the present
invention. In one embodiment, the heart rate and activity monitor arrangement 100
comprises heart rate monitoring means for monitoring a user’s heart rate, motion
detection means for monitoring said user’s activity, and control means for obtaining
and storing data from said heart rate monitoring means and from said motion detec-
tion means, wherein said arrangement is arranged to learn a correlation between
said user’s heart rate and activity based on heart rate data and activity data moni-
tored at the same time.

In one embodiment, the motion detection means 202 and the controlling means is
preferably combined in a single entity, e.g. a portable device 102, which is attached
to a user and/or is carried by the user. In another embodiment, part of the heart rate
monitoring means 204 is also located in the portable device 102.

In one embodiment, the heart rate monitoring means comprises a chest strap 104,
which is wound around the user’s chest, when user’s heart rate is desired to be mon-
itored. In one embodiment, the chest strap 104 comprises electrodes (not shown) for
producing heart rate data by measuring the difference in potential between the elec-
trodes.

In one embodiment, the chest strap 104 comprises connectors (not shown) for the
portable device 102 to be connected. The connectors are advantageously secure and
easy to use, such as snap fastener connectors, which ensure a good connection be-
tween the device 102 and the chest strap 104. In one embodiment, the control means
is configured to obtain the heart rate data measured by electrodes in the chest strap
via the connectors. It is obvious for the skilled person that the chest strap can also
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comprise additional and/or alternative data transferring means, such as Bluetooth or
another RF transceiver method, for example.

It is obvious to the skilled person that the heart rate can be measured by some other
means than using the chest strap. However, it is advantageous that in every embod-
iment using other means to measure the heart rate, the portable device is configured
to obtain the heart rate data.

Depending on embodiment, the chest strap and/or the control means can comprise
means for processing the signal measured by the electrodes, e.g. filtering, amplify-
ing and/or averaging it.

The portable device 102 according to the present invention further comprises mo-
tion detection means 202 for monitoring the user’s activity. In one embodiment, the
motion detection means comprises at least one 3D accelerometer. In one embodi-
ment, in addition to and/or instead of the 3D accelerometer, the motion detection
means comprises some other means for detecting user’s motions, such as one or
more gyroscopes. Preferably, the motion detection means is fastened to the portable
device so that it can freely detect the movements of the portable device.

The activity data provided by the motion detection means is further obtained and
stored by the control means. Preferably, the sample rate is about 10 — 20 sample/
seconds, which provides sufficient information about the movements of the portable
device. As described above, the control means can comprise means for processing
the data measured by the motion detection means, e.g. filtering, amplifying and/or
averaging it.

The controlling means comprises means, such as a processor 206, for obtaining
heart rate and activity data and storage means, such as a memory 208, for storing
the obtained data. In an embodiment, the control means further comprises data
transfer means, e.g. transceiver 210, for transferring data from the device 102 and
receiving upcoming data. Typically, the control means also comprises user interface
(UD 212 and power management means 214. Furthermore, in some embodiments,
the controlling means comprises location tracking means 216 for tracking the loca-
tion of the motion detection means.

The storage means can be arranged in many ways. In one embodiment, the storage
means comprises MMC (multimedia) card and/or micro SD card. These kinds of
memory cards are well known technique, so they are not described more detailed in
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the present document. Requirements for the memory module are that it is fast
enough and has sufficient size of memory.

As described above, data transfer between heart rate monitoring means and control
means can be arranged in several ways. Data transfer from the portable device 102
to an external entity, such as a server 106 or cloud, can also be arranged in several
ways. In one embodiment, the data transfer means in the control means comprises a
GSM module for data transfer between the portable device 102 and the external en-
tity, for example, which external entity is accessible via one or more wireless and/or
wired network(s). For communication purposes via GSM Radio network, the GSM
module comprises an internal SIM card or other means for enabling the communi-
cation, and a unique communication ID for the communication.

In another additional or alternative embodiment, the control means further compris-
es physical means, such as a USB port, for data transfer between the portable device
and the external entity. In the present embodiment, the data is normally first trans-
ferred to a terminal device, e.g. a personal computer, a smart phone, a tablet to
name a few, and depending on embodiment, processed and performed on that de-
vice or transferred further to a server for example. Yet, in another additional or al-
ternative embodiment, the control means further comprises RF means, such as
Bluetooth for data transfer between the portable device and the external entity. The
skilled person will understand that the preceding embodiments are meant for exam-
ples of data transfer, not for limiting the invention.

Data transferred from the portable device to the external entity may comprise heart
rate data, if monitored, activity data and location information in embodiments com-
prising location tracking means. The control means may be configured to transfer
also other information, such as device configuration data and device status infor-
mation. Data transferred from the external entity to the portable device may contain
e.g. software updates etc. Some known methods for compressing data before trans-
mission can be used, which is obvious for the skilled person.

Preferably, the control means comprises a user interface 212, which can comprise
e.g. one or more push-buttons and/or visible and/or audible signaling means, such
as one or more LED devices and/or one or more beepers. The push-buttons may
have different functions, such as, but not limited to, activating device, selecting ac-
tivity type, selecting heart rate and/or activity data monitoring mode. More than one
function can be related to one push-button by alternating a way of pressing the but-
ton, i.e. short press vs. long press and/or a number of presses. Respectively, visible
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and/or audible signaling means can have different functions, such as, but not limited
to, indicating the activation of the device, selected activity type, charge level of bat-
teries, heart rate and/or activity level, etc. It is obvious to the skilled person that the
visible and/or audible signaling means can also be arranged to indicate several types
of malfunction situations. Respectively, more than one indication can be related to
one visible/audible signaling means, such as constant light/sound vs. blinking
light/sound, for example.

In addition, the control unit comprises power management means 214 comprising
power means, such as batteries, for providing power for components in the portable
device. Preferably, used batteries are rechargeable, but it is possible to use disposa-
ble batteries.

In embodiments, wherein power means comprises rechargeable batteries, the batter-
ies are preferably charged from mains. In an embodiment, the arrangement accord-
ing to the present invention comprises a cradle for charging, which cradle is prefer-
ably formed so that the charging process can be performed by placing the portable
device in the cradle. Preferably, the cradle comprises means to secure the portable
device in right position in the cradle, such as magnets for securing the portable de-
vice and/or design for assisting to set the device in right position and keep it in
place during charging.

In an embodiment, the cradle is connectible to mains, e.g. 240 V and/or 110 V, so
that either the cradle comprises a connector straight to the mains or the cradle com-
prises a port for a connection to a computer. The port can be any kind of suitable
port, such as a micro USB port, but the skilled person will understand that any other
kinds of ports can be used for connection.

As described above, the portable device and/or the cradle can comprise a visible
and/or audible indicator in connection with the power management means to indi-
cate several issues, such as charge level of the power means, charging status, etc.

Furthermore, in an embodiment, the control means further comprises location track-
ing mean 216s. In one embodiment, the GSM module is also used for location
tracking. In another either additional or alternative embodiment, the location track-
ing means comprises a GPS module, which is used for tracking of the motion detec-
tion means. It is obvious to the skilled person that another tracking means can also
use to obtain location information.
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The arrangement further comprises an external entity as described above. The ex-
ternal entity can comprise e.g. software for processing the data transferred from the
portable device. In one embodiment, the software in the external entity is arranged
to calculate the correlation between activity data and heart rate data for each user
and to provide user’s heart rate profile based on his/hers activity data.

Preferably, the external entity further comprises an application for a user to monitor
his/hers workout progress, physical fitness and/or heart rate profile as well as other
information, which can be provided based on data obtained by means in the portable
device during an exercise, for example. The application can be downloadable to us-
er’s computer and/or available over communication network(s).

Fig. 3 is a flowchart disclosing an embodiment of a method for teaching a heart rate
and activity monitoring arrangement in accordance of the present invention to con-
vert activity data into a heart rate profile. The teaching period starts at step 300.

At step 302, the heart rate monitoring means is attached to a user to monitor the us-
er’s heart rate. As described above, in one embodiment the portable device is con-
nected to the chest strap, which is wound around user’s chest. Depending on em-
bodiment, the portable device may require activation and/or the activity type have to
be selected. In another embodiment, the arrangement according to the present in-
vention is arranged to recognize the activity type of a particular exercise from the
activity data and/or the heart rate data. The recognition procedure can be performed
in the external entity after the data relating to the particular exercise has been trans-
ferred.

At step 304, the motion detection means is arranged to monitor said user’s activity
simultaneously with the heart rate monitoring. In one embodiment, the simultaneous
monitoring is a default feature, if the control means detects that the portable device
1s attached to the chest strap, for example. In another embodiment, user can select
what he/she wants to be monitored; heart rate, activity or both. It is advantageous
also to track location in those embodiments, wherein the portable device comprises
a location tracking means. However, if the exercise or activity is e.g. an indoor ac-
tivity, the user can select not to track the location or the arrangement can be ar-
ranged to recognize the stationary location information and stop or at least decrease
the location information tracking rate.

At step 300, the arrangement obtains heart rate data and activity data from said us-
er’s particular activity in particular time period. When experiencing the teaching
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period, the time for simultaneous heart rate and activity monitoring should be long
enough, such as 30 min -1 h exercise three or four times in a week per activity type.
That kind of teaching period provides sufficient amount data for the arrangement to
define a reliable correlation.

In some embodiment, the method comprises a further step, wherein the data is trans-
ferred to an external entity. Depending on embodiment, the data can be transferred
before the correlation is defined and/or after the correlation is defined.

At step 308, the arrangement is arranged to define a correlation between the user’s
heart rate data and activity data. In embodiments comprising the location tracking
means the location data can be utilized in defining as a parameter, e.g. altitude in-
formation, altitude variation, type of environment, e.g. sand road, tarmac road, for-
est, can be used, when defining the personal correlation.

At step 310, the correlation is stored for a usage of a further activity conversion, and
at step 312, the teaching period is ended. It is preferable that the user updates the
correlation regularly by performing the teaching period again. If the user is a begin-
ner, the correlation should be updated more regularly, e.g. once every two weeks.
Later, once every month may be sufficient time interval to perform the teaching pe-
riod again. In this way, the progress in physical fitness will be taken account in the
user’s correlation.

Fig. 4 is a flowchart disclosing an embodiment of a method for using a heart rate
and activity monitoring arrangement in accordance of the present invention to pro-
vide a heart rate profile based on the activity data of a user. At 400, the usage of the
arrangement is started.

At step 402, the motion detection means is arranged to monitor user’s activity. In a
preferable embodiment, the portable device comprising the motion detection means
1s arranged to monitor the activity after it is activated. In one embodiment, the port-
able device is placed to a pocket in a jacket, for example, or some other place,
which is near that place, where the portable device would be, if connected to the
chest strap. In another embodiment, the arrangement is configured to recognize the
place of the motion detection means relative to the user, which enables to set the
motion detection device in numerous places, such as in a sock, in a pocket, such as a
leg, ankle, thigh, hip, rear, breast or hand pocket, in an arm strap or in some other
suitable place. Every human’s body part provides a typical movement, which can be
detected and thus deduce the place of the portable device. Yet, in another embodi-



10

15

20

25

30

WO 2014/177763 PCT/F12014/050307
11

ment, algorithms used in the arrangement are arranged is such way that the results
provided by the algorithms does not depend on the location of the portable device
relative to the user. This can be achieved by detecting mainly frequency parameters
of the motion detection means.

At step 404, the arrangement is arranged to obtain activity data from said user’s ac-
tivity. In one embodiment, the user activates the device when starting and deactivate
when finishing. Further, at step 406, the activity data is converted into a heart rate
profile by using said correlation for said user. In some embodiment, the data is first
transferred to the external entity and the converting process is performed there. In
other embodiment, the control means in the portable device comprises means for
performing the conversion.

In one embodiment, the arrangement is arranged to recognize the activity type of a
particular exercise from the activity data and/or the heart rate data. Normally, heart
rate data and activity data for running and walking, for example, differ from each
other significantly. This difference combined e.g. with the location information can
be used for recognizing the activity type. In addition to the signal strength obtained
from the motion detection means, other characteristic can be utilize in activity type
recognition, such as frequency information obtained from the motion detection
means. Typically, the strength of the acceleration signal linearly correlates with the
heart rate of the user, but some activity types make an exception, such as cycling.
These activity types can be recognize in some other way, such as detecting velocity
of the user. In some embodiments, the user can select or provide the activity type
information and/or correct it, if the arrangement has recognized it wrong.

As described above, the correlation is activity type specific, i.e. for walking is used
different correlation than for running.

At step 408, the heart rate profile based on the activity data is provided. In one em-
bodiment, the arrangement comprises means in external entity for presenting infor-
mation to the user, and in another embodiment the user has means, e.g. by down-
loading software, in his/her terminal device in order to transfer data and examine
information based on that data. Yet, in another embodiment, wherein the conversion
is performed in the portable device, the portable device can further comprise means
for providing the heart rate profile to the user. The device can comprise e.g. a dis-
play to present a current heart rate. In another embodiment, the means can be e.g.
visible and/or audible signal, which can be arranged to indicate, when user’s current
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heart beat exceeds and/or go under a predetermined heart rate level. At step 410, the
usage of the arrangement is ended.

The scope of the invention is determined by the attached claims together with the
equivalents thereof. The skilled persons will again appreciate the fact that the ex-
plicitly disclosed embodiments were constructed for illustrative purposes only, and
the scope will cover further embodiments, embodiment combinations and equiva-
lents that better suit each particular use case of the invention.
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CLAIMS

1. A heart rate and activity monitor arrangement comprising
- heart rate monitoring means for monitoring a user’s heart rate,
- motion detection means for monitoring said user’s activity, and

-control means for obtaining and storing data from said heart rate monitoring means
and/or from said motion detection means,

wherein said arrangement is arranged to learn a correlation between said user’s
heart rate and activity based on heart rate data and activity data monitored at the
same time.

2. A heart rate and activity monitor arrangement according to claim 1, wherein
said arrangement is further arranged to provide a user’s heart rate profile based on
the activity data by using the correlation of said user.

3. A heart rate and activity monitor arrangement according to any preceding
claim, wherein said arrangement is further arranged to recognize the activity type of
a particular exercise from the activity data and/or the heart rate data.

4. A heart rate and activity monitor arrangement according to any preceding
claim, wherein said activity monitoring means comprises at least one 3D accel-
erometer.

5. A heart rate and activity monitor arrangement according to any preceding
claim further comprising GSM module for transferring data obtained by the control
means to an external entity and/or for tracking the location of the motion detection
means.

6. A heart rate and activity monitor arrangement according to claim 5, wherein
said device further comprises a GPS module for tracking the location of the motion
detection means.

7. A method for teaching a heart rate and activity monitoring arrangement ac-
cording to any of claims 1-6 to convert activity data into a heart rate profile com-
prising at least following steps:
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-attaching said heart rate monitoring means to a user in order monitor said user’s
heart rate;

-arranging said motion detection means to monitor said user’s activity simultane-
ously with the heart rate monitoring;

-obtaining heart rate data and activity data from said user’s activity in particular
time period;

-arranging said arrangement to define a correlation between said heart rate data and
said activity data;

-storing the correlation for a usage of a further activity conversion.

8. A method for using a heart rate and activity monitoring arrangement accord-
ing to any of claims 1-6 to provide a heart rate profile based on the activity data of a
user comprising at least following steps:

-arranging said motion detection means to monitor the activity of said user;
-obtaining activity data from said user’s activity;

-converting said activity data into a heart rate profile by using said correlation for
said user;

-providing said heart rate profile based on the activity data.

0. A method for teaching and/or using a heart rate and activity monitoring ar-
rangement according to any of claim 7-8 comprising a further step for transferring
data to said external entity.

10. A method for teaching and/or using a using a heart rate and activity monitor-
ing arrangement according to any of claim 7-9 comprising a further step for recog-
nizing the user’s activity type from the activity data and/or the heart rate data.
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