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(54) Heart rate measurement arrangement, and method of performing operating settings therein

(57) The invention relates to a method of performing
operating settings in a heart rate measurement arrange-
ment, and a heart rate measurement arrangement. Au-
dio frequency information is transmitted to the heart rate
measurement arrangement by using a terminal in wire-
less transmission connection with the heart rate meas-
urement arrangement, which audio frequency informa-

tion contains setting value information intended to be
used in the operation of the heart rate measurement ar-
rangement. In the heart rate measurement arrange-
ment, decoding is performed to decode the received au-
dio frequency information to setting value information
controlling the operation of the heart rate measurement
arrangement.
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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to a method of perform-
ing operating settings in a heart rate measurement ar-
rangement.
[0002] The invention relates to heart rate monitors.
The invention is applied to a personal heart rate meas-
urement device measuring non-invasively, which device
is used by sport enthusiasts or athletes, for example.
The heart rate measurement equipment may be for in-
stance conventional 2-part equipment comprising a
heart rate transmitter comprising the EKG electrodes
and being most often of a transmitter-belt type, and a
receiver unit in telemetric inductive or optical connection
therewith, formed as a wristband, comprising for exam-
ple a microprocessor, a display and a user interface. Al-
ternatively, it may be heart rate measurement equip-
ment integrated as a wristband, in other words there is
hence also a sensor, such as the EKG electrodes or a
pressure sensor, in the wristband in addition to other
parts. Alternatively, the device parts may be integrated
to a belt part measuring the heart rate. The sensor may
also be an optical sensor measuring the heart rate, or
as mentioned, a pressure pulse sensor, although ac-
cording to the applicant's notions, these two types of
sensors are applicable to measurement from the ex-
tremities, such as the wrist or fingers of a hand, and not
to measurement from the chest.
[0003] In this context, the setting values refer to infor-
mation concerning the user himself/herself or the exer-
cise that the user intends to perform, or other informa-
tion fed that is fed to the heart rate measurement ar-
rangement and that the heart rate measurement ar-
rangement uses in its operation. One example of the
setting values is the heart rate limits. Heart rate limit
alarm is used in heart rate monitors to control the exer-
cise by the sport enthusiast, so that the sport enthusiast
receives an alarm if the heart rate in the exercise is or
falls below the lower limit or if the heart rate is or rises
above the upper limit. In other words, the heart rate must
be within a particular range in order for the exercise to
be sufficiently efficient but not dangerous.
[0004] There are prior art ways to transmit setting val-
ue information to the heart rate measurement arrange-
ment. The most conventional way involves feeding
through the heart rate monitor's own user interface usu-
ally implemented by means of buttons. However, for the
most part this way is only appropriate when performed
by the user himself/herself and not when performed by
a coach, for example. Furthermore, a problem is that
feeding has to take place in a state at least nearly im-
mobile in order to avoid feeding errors.
[0005] The applicant's own patent publication US
5,690,119 discloses a solution in which setting values
are transmitted by means of wireless magnetic inductive
connection to the receiver unit of the heart rate monitor

by a data transmission device connected to a microcom-
puter. Thus, however, ordinary use of the heart rate
monitor is prevented during the setting transmission, be-
cause the reel of the wristband receiver unit in the heart
rate monitor cannot at that time receive the signal from
the transmitter belt. The receiver unit of the heart rate
monitor around the wrist must also be taken close to the
data transmission device in order for the data transmis-
sion to succeed.

BRIEF DESCRIPTION OF THE INVENTION

[0006] It is an object of the invention to provide a novel
method and measurement arrangement by means of
which the problems and drawbacks of prior art solutions
are avoided.
[0007] To achieve the above-mentioned object a
method according to the invention is characterized by
transmitting audio frequency information to the heart
rate measurement arrangement by using a terminal
connected wirelessly to the heart rate measurement ar-
rangement, which audio frequency information contains
setting value information intended to be used in the op-
eration of the heart rate measurement arrangement;
and by performing decoding in the heart rate measure-
ment arrangement to decode the received audio fre-
quency information to setting value information control-
ling the operation of heart rate measurement arrange-
ment.
[0008] The heart rate measurement arrangement ac-
cording to the invention, in turn, is characterized in that
the heart rate measurement arrangement comprises an
audio frequency receiver for receiving audio frequency
information from a terminal that can be wirelessly con-
nected to the heart rate measurement arrangement,
which audio frequency information contains setting val-
ue information intended to be used in the operation of
the heart rate measurement arrangement; and that the
heart rate measurement arrangement comprises a de-
coder in connection with the audio frequency receiver
for decoding the received audio frequency information
to setting value information controlling the operation of
the heart rate measurement arrangement.
[0009] The basic idea of the invention is to perform
the transmission of the setting value information as au-
dio frequency information. The audio frequency may be
the audio frequency of the audibility range or the audio
frequency of the ultrasonic range.
[0010] An advantage of the method and the arrange-
ment according to the invention is particularly that the
device receiving setting information, such as a receiver
unit of a wristband in the heart rate monitor, does not
have to be taken very near the information-feeding de-
vice. Transmission of setting values may take place
even if the device that receives the setting values, e.g.
the wristband receiver unit of a heart rate monitor, is in
motion, so that this will not interfere with the normal ac-
tivities of the user as much as previously. The preferred

1 2



EP 1 101 439 A2

3

5

10

15

20

25

30

35

40

45

50

55

embodiments of the invention and other implementation
ways described in more detail add to the advantages of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention is now described in more detail
in connection with preferred embodiments, with refer-
ence to the attached drawings, of which

Figure 1 shows a block diagram of a telemetric heart
rate monitor arrangement;
Figure 2 schematically shows a burst signal to be
fed to the magnet coils of a transmitter unit;
Figure 3 shows a transmitter unit on a person's
chest and a receiver unit around a person's wrist;
Figure 4 shows a heart rate monitor arrangement
integrated as one unit;
Figure 5 shows a simplified block diagram of a ter-
minal;
Figure 6 shows an audio frequency signal in an an-
alogue form;
Figure 7 shows the contents of an audio frequency
signal in a digital form.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Figure 1 shows a telemetric heart rate meas-
urement device, i.e. a heart rate monitor arrangement,
comprising electrodes 1; an EKG pre-amplifier 11 hav-
ing differential input poles; an amplifier 12, e.g. an AGC
amplifier; a power amplifier 13; a coil structure 14, 15;
a pre-amplifier 16; a signal amplifier 17; a data-process-
ing unit 18, e.g. a microcomputer; a memory unit 19; and
a display 20, e.g. a liquid crystal display. In Figure 1, the
electrodes 1 of the telemetric heart rate measurement
device are connected to the differential input poles of
the EKG pre-amplifier. The heart rate signal given by the
pre-amplifier 11 is amplified in the amplifier 12, for ex-
ample in an AGC amplifier, by means of which the power
amplifier 13 is controlled, in which power amplifier an
alternating current signal, i.e. a burst signal according
to Figure 2 is generated, which controls the coils 14. The
magnetic field expressed by the receiver coils 15 is am-
plified in the pre-amplifier 16, from where the signal is
taken to the signal amplifier 17. The output signal of the
signal amplifier 17 is processed in the data-processing
unit 18, which stores at the measuring stage the heart
rate information it has computed in the memory unit 19
and shows them on the display 20. Further, the receiver
part may comprise a user interface 21, which can be a
button system formed of one or more buttons. The data-
processing unit 18 may be for example a microproces-
sor. In addition, a device B comprises parts 50 to 52,
which particularly relate to the implementation of func-
tions according to the invention, in other words they re-
late to receiving and processing audio frequency infor-
mation. In Figures 1 and 4, the arrangement comprises

a sound producer 53, which is preferably a piezoele-
ment.
[0013] The device parts 1 to 14 belong to a measuring
and transmitter part A. The apparatus parts 15 to 21 and
the parts 50 to 52 belong to a receiver part B. Naturally,
the transmitter part A and the receiver B may also com-
prise some other parts in addition to what was men-
tioned above. The measurement and transmitter part A
and the receiver part B together form part of the heart
rate monitor arrangement.
[0014] Referring to Figures 1 to 2, the transmitter A of
the heart rate measurement devices sends a burst of 5
kHz, for example, every time it detects an EKG signal.
The transmitter circuit of the transmitter unit A is formed
of a resonance circuit the activation of which is control-
led by the heart rate. In the parallel resonance circuit,
capacitance is required in addition to the coil 14. The
receiver unit B calculates the heart beat frequency, i.e.
on the basis of the time difference of the heart rate sig-
nals sent successively, i.e. on the basis of the time dif-
ference of the bursts, whereby the information to be
sent, i.e. the heart rate, i.e. the heart beat frequency is
included in the transmission, being encoded to the time
between the burst sets.
[0015] Referring to Figure 3, the devices are most fre-
quently such that the heart rate information measure-
ment and transmitter unit A is around the chest of a per-
son P as a transmitter belt A, from which the measure-
ment information is telemetrically by means of inductive
connection 14, 15 of Figure 1 transmitted wirelessly to
the receiver unit B, which is implemented as a receiver
wristband around the wrist of person P. In cycling use,
the receiver unit B may be attached to the handlebar of
a bicycle, for example.
[0016] In addition to the one-part device version
shown by Figure 1, the version may be as shown in Fig-
ure 4, this version being partly indicated by broken line
40, which means that the device parts may be integrated
to a single housing 40, for example to the electrode belt
A or the wristband B. There is no separate transmitter
unit or receiver unit in these versions, because the de-
vice parts are integrated as one entity, i.e. in practice,
the electrodes have been integrated to the same unit as
the data-processing unit. Naturally, no coils 14 to 15 and
not all amplifiers 16, 17 according to Figure 1 are re-
quired for these version. In Figure 4, the device com-
prises structural parts 1 to 13 and 18 to 21, as well as
50 to 52. Transmission is not even necessary if a mere
real-time display function is sufficient and no heart rate
measurement information needs to be transmitted, i.e.
sent, to the microcomputer of the coach, for example.
In the following, the invention will be described mainly
referring to the more conventional 2-part version ac-
cording to Figure 1.
[0017] The actual object of the invention relates to a
new way of feeding the setting value information to the
heart rate measurement arrangement.
[0018] Figure 1 also indicates an external information
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feeding means, such as a microcomputer 46 or the like
terminal 46, and in connection therewith a feeding de-
vice 141, such as a button system or other user interface
141, through which setting value information relating to
heart rate limits, for example, can be fed to part B of the
heart rate monitor arrangement , i.e. to the heart rate
receiver unit. In a preferred embodiment, when audio
frequency information is sent to the heart rate measure-
ment arrangement, a computer provided with an audio
frequency generator 144 is used as the terminal 46. The
structure and compatibility of the audio frequency gen-
erator 144 and the microcomputer 46, i.e. the terminal
46, are known as such, so that for these aspects refer-
ence is made to the literature in the field. In Figures 1,
3 and 4 the terminal 46 comprises a display 201, a cen-
tral unit 202 and a user interface 141.
[0019] The heart rate measurement arrangement,
most preferably the receiver unit B of the heart rate
measurement arrangement, comprises in turn an audio
frequency receiver 50 comprising an input V in and an
output V out. Further, the arrangement comprises an A/
D converter 51, which converts the analogue audio sig-
nal into a digital one. The A/D converter 51 comprises
an input 51 in and an output 51 out. The output V out of
the audio frequency receiver V is connected to the input
51 in of the A/D converter. In addition, the arrangement
comprises a decoder 52 comprising an input D in and
an output and D out. The output 51 out of the A/D con-
verter is connected to the input D in of the decoder D.
The decoder 52 is in connection with the information
processor or a similar controlling device part 18, such
as a microprocessor, in order for the receipt, conversion,
decoding and the like measures to function and so that
the received, converted and decoded information can
be stored in the memory 19. The decoder finds out the
contents of the audio frequency signal, in other words
finds out what the audio frequency signal contains. Be-
fore decoding, the A/D converter converts each single
analogue of the audio frequency signal of Figure 6 into
a bit string of one bit each in such a way that in a pre-
ferred embodiment each signal part with a high ampli-
tude is interpreted to have the value binary 1, while the
signal parts with low amplitudes are interpreted to have
the value binary 0. Signal parts. Figure 6 shows 6 high
signal parts and 6 low signal parts taking turns with the
high ones. In other words, above the setting value infor-
mation is encoded to the amplitude of the audio frequen-
cy signal, which is interpreted as value 1 or 0 of the bi-
nary string, which string, in turn, is interpreted with the
decoder 52. In a second preferred embodiment, the au-
dio frequency information may be encoded to the fre-
quency of the audio frequency signal for example in
such a way that the higher frequency is interpreted as
binary value 1 and the low frequency is interpreted as
binary value 0. The decoder 52 interprets the binary sig-
nal. The terminal 46 is provided with an encoder, which
operates according to the same rules as the decoder 52
in the heart rate measurement arrangement.

[0020] Figure 7 shows the contents of a bit stream 100
received from the A/D converter, which bit stream com-
prises in a preferred embodiment a START pulse, trans-
mission of the audio frequency information of a SYNC
pulse and a receiver for synchronization, and in addition,
for example two data cycles DATA 1 and DATA 2. The
length of the START pulse and the SYNC pulse may be
short in both, for example of a length of one bit. The
length of the data pulses DATA 1 and DATA 2, which
contain setting value information, is longer, for instance
8 bits in both cases.
[0021] The analogue signal as A/D converted shown
in Figure 6 is a binary string 101010101010, the first bit
of which is the START bit of Figure 7; the second bit is
a SYNC bit; the next eight bits are the setting value in-
formation section DATA 1, and the remaining two bits
are the first two bits from the second setting value infor-
mation section DATA 2.
[0022] The method is carried out in such a way that
by using the terminal 46 in wireless transmission con-
nection to the heart rate measurement arrangement, au-
dio frequency information is transmitted to the heart rate
measurement arrangement, which information contains
setting value information intended to be used in the op-
eration of the heart rate measurement arrangement. In
a preferred embodiment the audio frequency informa-
tion contains one or more of the following setting value
information sections: upper limit of the heart rate alarm,
lower limit of the heart rate alarm, sex of the user, age
of the user, weight of the user, duration of the exercise
interval, number of the exercise intervals to be repeated,
height of the user, time, date, wake-up setting. Some
other setting value information section may also be
used, but according to the applicant's notions, the above
setting value information sections are the most neces-
sary in the control of the heart rate measurement ar-
rangement operation.
[0023] After the heart rate measurement arrangement
has received the audio frequency information containing
one or more of the above setting value information sec-
tions, decoding is performed in the heart rate measure-
ment arrangement by means of the decoder 52 to de-
code the received audio frequency information to setting
value information controlling the operation of the heart
rate measurement arrangement. The setting value in-
formation is stored in the memory 19, from which the
microprocessor 18 or a similar controlling device part
utilizes it in the operation of the heart rate measurement
arrangement. The memory 19 may also be a memory
other than said memory 19, which is in the example of
the figures also a memory for the heart rate information
that has been measured.
[0024] The terminal 46 may in a preferred embodi-
ment be an application program, by means of which the
coach, for example, feeds setting values with the button
system 46. The application program can for example
ask the age and sex of the user and desired heart rate
limits to be set for the user. This information is fed to the
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terminal by means of the user interface 46, and finally,
a transmission command is given, whereby the terminal
commands an audio card 146 or similar device part to
perform audio frequency transmission.
[0025] In a preferred embodiment, the entity of two or
more setting value information sections, such as the
lower limit of the heart rate and the upper limit of the
heart rate, is made ready, and only after that the audio
frequency transmission, i.e. sending is performed. Said
embodiment is quicker and simpler than the transmis-
sion of a single setting value information immediately
after the feeding.
[0026] Audio range refers in this application to fre-
quencies between 100 Hz to 50 Hz in the frequency
range. In other words, this refers to the audio frequency
of 100 Hz to 20 Hz in the audibility range or to the audio
frequency of 20 kHz to 50 Hz in the ultra sonic range.
[0027] Figure 5 illustrates essential parts of the termi-
nal 46. The terminal 46 may be implemented for exam-
ple by means of a conventional PC. The terminal 46
comprises the user interface 141 intended for the feed
of setting value information, and a processor 142 con-
trolling the operation of the terminal. In addition, the ter-
minal 46 comprises a sound processor 143, i.e. what is
called a sound CPU 143, and an audio frequency gen-
erator 144, the sound processor being connected to
control the audio frequency generator. In addition, the
terminal 46 comprises a sound processor 145, which is
for example a loudspeaker, connected to an audio fre-
quency generator 144. The structural part 143 to 145, i.
e. the sound processor 143, the audio frequency gen-
erator 144 and the sound source 145, is in a preferred
embodiment components on the sound card 146. The
terminal functions in such a way that setting value infor-
mation is given by means of the user interface, such as
the button system 141, for example such a setting value
information section that the heart rate lower limit is 120
heart beats per minute. The terminal processor 142 con-
trols the sound processor 143 by telling the sound proc-
essor 143 at which point of time and at which frequency
sound should be transmitted. The sound processor in-
terprets the message and converts the instruction into
a form that is understood by the audio frequency gen-
erator 144. The audio frequency generator converts the
digital control received from the sound processor into
an analogue signal, which is converted into an audio fre-
quency signal by the sound producer 145, such as a
loudspeaker, the audio frequency signal being received
by the sound receiver in the heart rate measurement ar-
rangement.
[0028] Going back to the device description of the
heart rate measurement arrangement it is noted that the
heart rate measurement arrangement comprises a sen-
sor structure 1, such as an electrode structure, for meas-
uring the heart rate signal from the body of a person. If
it were a question of measurement of a pressure pulse
due to heartbeat and detected in an artery, a pressure
pulse sensor would be used instead of electrodes.

[0029] In addition, the arrangement comprises the
signal-processing means 11 to 13 and 16 to 17 connect-
ed to a sensor structure 1, and calculation means 18,
such as a microprocessor 18, connected to the signal-
processing means, and a display 20 connected to the
calculation means 18 and/or a memory 19 for showing
and/or storing the heart rate information. According to
the invention, the heart rate measurement arrangement
comprises an audio frequency receiver for receiving au-
dio frequency information from a terminal wirelessly
connectable to the heart rate measurement arrange-
ment, which audio frequency information contains set-
ting value information that is intended to be used in the
operation of the heart rate measurement arrangement.
The heart rate measurement arrangement comprises a
decoder 52 connected to the audio frequency receiver
for decoding audio frequency information to setting val-
ue information controlling the operation of the heart rate
measurement arrangement.
[0030] In the preferred embodiment shown in Figure
1, the heart rate measurement arrangement comprises
two separate structural units A and B connected wire-
lessly to each other in such a way that the first structural
unit A comprises a sensor structure 1, a part of the sig-
nal-processing means, i.e. the signal-processing means
11 to 13, and a transmitter structure 14 connected to the
signal-processing means, which performs wireless data
transmission. In this preferred embodiment the arrange-
ment is such that the second structural part B comprises
a receiver structure 15, which uses wireless data trans-
mission, for receiving heart rate measurement informa-
tion from the receiver structure 14, and in addition, the
second structural unit B comprises the second part of
the signal-processing means, i.e. means 16 to 17, con-
nected to the receiver structure 15, and in addition, this
second structural part comprises a calculating unit, a
display 20 and/or a memory 19, and an audio frequency
receiver 50 and a decoder 52, as well as an A/D con-
verter. Preferably, said second structural unit is a wrist-
band unit B in Figure 3. In the preferred embodiment the
arrangement is such that the transmitter structure in the
first structural unit A comprises a resonance circuit 400
for inductive transmission. Correspondingly, in the pre-
ferred embodiment the receiver structure 15 in the sec-
ond structural unit B comprises a resonance circuit 500
for inductive receipt. The resonance circuit 400, corre-
spondingly 500 is preferably a parallel resonance circuit
to the coil and the capacitor.
[0031] An embodiment alternative to the 2-part heart
rate measurement arrangement according to Figure 1
is shown in Figure 4, in which the heart rate measure-
ment arrangement has at least principally one part in
such a way that the sensor structure 1 is in the same
structural unit as the signal-processing means 11 to 13,
the heart rate information calculation means 18 and the
display 20 intended for showing and/or storing heart rate
information, and/or the memory 19, and the audio fre-
quency receiver 50 and the decoder 52, and the A/D
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converter 51. Preferably, said same structural unit is a
wristband unit, as in Figure 3, but comprising among
other things a sensor structure 1, as noted, which are in
Figure 1 in a chest electrode belt. In this embodiment,
the sensor structure 1 may be a sensor measuring the
pressure pulse of an artery instead of a two-electrode
electrode structure measuring an electric potential dif-
ference. However, measurement of the potential differ-
ence implemented by means of electrodes is also pos-
sible.
[0032] If the user does not separately feed setting val-
ue information, in one preferred embodiment the selec-
tion of setting value information is performed from a
memory, which is connected to the terminal or at least
temporarily connectable thereto, in other words the user
of the terminal, such as a coach, selects a desired value
from a set of suitable values. In another preferred em-
bodiment, selection of setting value information is per-
formed by charging the setting value information with
the terminal 46 from the Internet information network,
INT, or from another information network INT, such as
the Extranet or Internet information network. A suitable
data transmission member may be used for charging,
for example a network information card or modem.
These embodiments facilitate the use of the arrange-
ment and enable easy formation of even complex com-
binations of setting value information.
[0033] The invention may also be applied to measure-
ment of another biosignal.
[0034] Transmission of audio frequency information
may also in a preferred embodiment of the invention be
bidirectional, which allows utilization of the unidirection-
al solution known from publications US-5,719,825 and
US-5,848,027 for transmitting a biosignal measured
from the body, such as heart rate information, from the
monitor to the terminal. As for detailed implementation,
reference is made to said publications, the contents of
which is incorporated by reference herein. As noted, in
said preferred embodiment the heart rate measurement
arrangement comprises means for encoding and trans-
mitting heart rate information to the terminal as audio
frequency information. Said means may comprise an
encoder, a D/A converter and a sound source 53, for
example. The terminal 46, in turn, comprises an audio
frequency receiver and a decoder. The operation would
be in a way directed to the opposite direction compared
with what was presented concerning setting value infor-
mation.
[0035] It is obvious to a person skilled in the art that
when the technology develops further, the basic idea of
the invention can be implemented in many different
ways. The invention and embodiments thereof are thus
not limited to the above-described examples but may
vary within the scope of the claims.

Claims

1. A method of performing operating settings in a heart
rate measurement arrangement characterized by
transmitting audio frequency information to the
heart rate measurement arrangement by using a
terminal connected wirelessly to the heart rate
measurement arrangement, which audio frequency
information contains setting value information in-
tended to be used in the operation of the heart rate
measurement arrangement; and by performing de-
coding in the heart rate measurement arrangement
to decode the received audio frequency information
to setting value information controlling the operation
of the heart rate measurement arrangement.

2. A method according to claim 1, characterized by
the audio frequency information containing one or
more of the following setting value information sec-
tions: upper limit of the heart rate alarm, lower limit
of the heart rate alarm, sex of the user, age of the
user, weight of the user, duration of the exercise in-
terval, number of the exercise intervals to be repeat-
ed, height of the user, time, date, wake-up setting.

3. A method according to any one of the preceding
claims, characterized by the heart rate measure-
ment arrangement receiving the audio frequency in-
formation by means of an element of a piezo type.

4. A method according to any one of the preceding
claims, characterized by the heart rate measure-
ment arrangement receiving the audio frequency in-
formation by means of an element also used for giv-
ing a sound signal in the heart rate measurement
arrangement.

5. A method according to any one of the preceding
claims, characterized by the heart rate measure-
ment arrangement receiving the audio frequency in-
formation by means of an element also used for giv-
ing a sound signal in the heart rate measurement
arrangement as soon as the heart rate limit is
achieved during the exercise.

6. A method according to claim 1, characterized by
using a computer provided with an audio frequency
generator as the terminal in transmitting the audio
frequency information to the heart rate measure-
ment arrangement.

7. A method according to claim 1, characterized by
selecting desired setting information using the ter-
minal and the terminal encoding the selected set-
ting information to transmit it as audio frequency in-
formation to the heart rate measurement arrange-
ment.
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8. A method according to claim 1, characterized by
performing the selection of setting value information
from a memory which is connected to the terminal
or at least temporarily connectable thereto.

9. A method according to claim 1, characterized by
performing the selection of setting value information
by charging the setting value information by means
of the terminal from the Internet information net-
work.

10. A method according to claim 1, characterized in
that before the terminal transmits audio frequency
information containing setting value information to
the heart rate measurement arrangement, the ter-
minal gives an audio frequency signal to inform the
user.

11. A method according to claim 1, characterized in
that when the setting value information has been
transmitted to the heart rate measurement arrange-
ment, checking of the transmitted setting value in-
formation is performed automatically or beginning
with a command by the user, in which checking the
display of the heart rate measurement arrangement
shows the transmitted setting value information to
the user.

12. A heart rate measurement arrangement comprising
a sensor structure (1) for measuring a heart rate sig-
nal from the body of a person, signal-processing
means processing the signal received from the sen-
sor structure, calculation means connected to the
signal-processing means, a display connected to
the calculation means and/or a memory for showing
and/or storing the heart rate information, charac-
terized in that the heart rate measurement arrange-
ment comprises an audio frequency receiver for re-
ceiving audio frequency information from a terminal
that can be wirelessly connected to the heart rate
measurement arrangement, which audio frequency
information contains setting value information in-
tended to be used in the operation of the heart rate
measurement arrangement; and that the heart rate
measurement arrangement comprises a decoder in
connection with the audio frequency receiver for de-
coding the received audio frequency information to
setting value information controlling the operation
of the heart rate measurement arrangement.

13. A heart rate measurement arrangement according
to claim 12, characterized in that the audio fre-
quency information to be received to the heart rate
measurement arrangement contains one or more of
the following setting value information sections: up-
per limit of the heart rate alarm, lower limit of the
heart rate alarm, sex of the user, age of the user,
weight of the user, duration of the exercise interval,

number of the exercise intervals to be repeated,
height of the user, time, date, wake-up setting.

14. A heart rate measurement arrangement according
to any one of the preceding claims 12 to 13, char-
acterized in that as the audio frequency receiver
the heart rate measurement arrangement compris-
es an element of a piezo type.

15. A heart rate measurement arrangement according
to any one of the preceding claims 12 to 14, char-
acterized in that as the audio frequency receiver
the heart rate measurement arrangement compris-
es an element also used for giving a sound signal
in the heart rate measurement arrangement.

16. A heart rate measurement arrangement according
to any one of the preceding claims 12 to 15, char-
acterized in that as the audio frequency receiver
the heart rate measurement arrangement compris-
es an element also used for giving a sound signal
in the heart rate measurement arrangement as
soon as the heart rate limit is achieved during the
exercise.

17. A heart rate measurement arrangement according
to any of the claims 12 to 16, characterized in that
the heart rate measurement arrangement is a per-
sonal heart rate measurement arrangement with
the user, against his/her body.

18. A heart rate measurement arrangement according
to any one of the preceding claims 12 to 17, char-
acterized in that the heart rate measurement ar-
rangement comprises a wristband part (B) which
comprises at least a part of the signal-processing
means, calculation means, a display and/or a mem-
ory, an audio frequency receiver and a decoder.

19. A heart rate measurement arrangement according
to any one of the preceding claims 12 to 18, char-
acterized in that the heart rate measurement ar-
rangement has at least principally one part in such
a way that the sensor structure is in the same struc-
tural unit as the signal-processing means, the heart
rate calculation means and the display intended for
showing and/or storing heart rate information and/
or the memory, and the audio frequency receiver
and the decoder.

20. A heart rate measurement arrangement according
to claim 19, characterized in that said same struc-
tural part is a wristband unit.

21. A heart rate measurement arrangement according
to any one of the preceding claims 12 to 18, char-
acterized in that the heart rate measurement ar-
rangement comprises two separate structural units
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connected wirelessly to each other in such a way
that the first structural unit is provided with a sensor
structure, a part of the signal-processing means
and a transmitter structure in connection therewith
performing wireless data transmission, and that the
second structural part is provided with a receiver
structure using wireless data transmission for re-
ceiving heart rate measurement information from
the receiver structure, a second part of the signal-
processing means connected to the receiver struc-
ture, a calculation unit, a display and/or a memory,
and an audio frequency receiver and a decoder.

22. A heart rate measurement arrangement according
to claim 21, characterized in that said second
structural unit is a wristband unit (B).

23. A heart rate measurement arrangement according
to claim 21, characterized in that the transmitter
structure in the first structural unit comprises a res-
onance circuit for inductive transmission.

24. A heart rate measurement arrangement according
to claim 21 or 23, characterized in that the receiver
structure in the second structural unit comprises a
resonance circuit for inductive receipt.

25. A heart rate measurement arrangement according
to claim 12, characterized in that the heart rate
measurement arrangement comprises a memory
(19) for storing the decoded setting value informa-
tion in the heart rate measurement arrangement.

26. A heart rate measurement arrangement according
to claim 12, characterized in that in the audio fre-
quency signal to be received to the heart rate meas-
urement arrangement, the setting value information
is encoded to the amplitude of the audio frequency
signal.

27. A heart rate measurement arrangement according
to claim 12, characterized in that in the audio fre-
quency signal to be received to the heart rate meas-
urement arrangement, the setting value information
is encoded to the frequency of the audio frequency
signal.
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