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(54)  Method  and  system  for  measuring  heartbeat  rate  using  telemetric  data  t ransmission 

(57)  The  invention  relates  to  a  method  and  system 
for  measuring  heartbeat  rate  using  telemetric  data 
transmission.  In  the  method,  a  heartbeat  rate  signal  is 
measured  from  the  object  to  be  measured  by  using  a 
telemetric  transmitter  unit  (A)  which  detects  the  signals. 
The  heartbeat  data  is  transmitted  by  inductive  coupling 
to  a  telemetric  receiver  unit  (B),  and  stored  in  a  memory 
means  (13)  within  the  receiver  unit  (B),  and  transferred 
by  inductive  coupling  (16,  27)  from  the  receiver  unit  (B) 
to  a  data  transfer  unit  (C),  and  transferred  from  the  data 
transfer  unit  (C)  to  a  data  processing  unit  (D,  PC).  Ac- 
cording  to  the  invention,  telemetric  data  transfer  is  also 
carried  out  from  the  data  transfer  unit  to  the  receiver  unit, 
and  that  data  transfer  in  this  direction  is  carried  out  by 
supplying  one  or  more  setting  parameters  from  the  data 
processing  unit  prior  to  the  actual  heartbeat  measure- 
ment.  These  parameters  are  transferred  via  the  data 
transfer  unit  to  the  receiver  unit  by  inductive  coupling 
between  the  data  transfer  unit  and  the  receiver  unit. 
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Description 

The  present  invention  relates  to  a  method  for  meas- 
uring  heartbeat  rate  using  telemetric  data  transmission, 
the  method  comprising  the  steps  of  measuring  a  heart-  s 
beat  rate  signal  from  the  object  to  be  measured  by  using 
a  telemetric  transmitter  unit  which  detects  the  signals 
and  by  means  of  which  the  heartbeat  data  is  telemetric- 
ally  transmitted  by  inductive  coupling  to  a  telemetric  re- 
ceiver  unit,  storing  the  heartbeat  data  in  a  memory  10 
means  within  the  receiver  unit,  transferring  the  heart- 
beat  data  by  inductive  coupling  from  the  receiver  unit  to 
a  data  transfer  unit,  and  transferring  the  heartbeat  data 
from  the  data  transfer  unit  to  a  data  processing  unit. 

The  invention  further  relates  to  a  system  for  meas-  15 
uring  heartbeat  rate  using  telemetric  data  transmission, 
the  system  comprising  a  telemetric  transmitter  unit 
which  comprises  means  for  detecting  and  transmitting 
the  heartbeat  rate  signals,  a  telemetric  receiver  unit  for 
receiving  the  heartbeat  rate  signals  from  the  telemetric  20 
transmitter  unit  by  inductive  coupling  and  for  counting 
the  heartbeat  rate  signals,  a  data  transfer  unit  to  which 
the  receiver  unit  is  connected  by  telemetric  inductive 
coupling,  and  a  data  processing  unit  which  is  in  commu- 
nication  with  the  data  transfer  unit.  25 

The  invention  further  relates  to  a  method  which  uti- 
lizes  telemetric  data  transmission  for  measuring  the 
heartbeat  rate,  and  which  uses  a  telemetric  transmitter 
unit  for  measuring  the  heartbeat  rate  from  the  object  to 
be  measured.  30 

The  term  transmitter  unit  particularly  refers  to  a  unit 
provided  with  electrodes  that  is  kept  against  a  human 
body,  and  which  is  often  realized  in  the  shape  of  a  trans- 
mitter  belt.  The  term  receiver  unit  refers,  for  example,  to 
a  receiver  unit  which  is  worn  on  a  wrist  and  which  is  tel-  35 
emetrically  connected  to  the  transmitter  unit. 

The  heartbeat  measurement  is  based  on  monitoring 
the  functioning  of  the  heart.  As  the  heart  contracts,  it 
provides  a  series  of  electric  pulses  that  can  be  meas- 
ured  on  the  body.  Measuring  and  analyzing  this  signal  40 
is  referred  to  as  electrocardiography  (ECG).  The  signal 
itself  is  referred  to  as  an  ECG  signal.  From  the  ECG  sig- 
nal,  the  various  phases  of  the  cardiac  cycle  can  be  iden- 
tified.  These  parts  are  the  so-called  P,  Q,  R,  S,  T  and  U 
waves.  45 

In  the  prior  art  methods  and  systems  inductive  data 
transmission  takes  place  in  one  direction  only,  i.e.  at  the 
measuring  phase  when  heartbeat  data  is  being  trans- 
ferred  from  the  transmitter  unit  to  the  receiver  unit,  and 
at  the  data  recall,  i.e.  unloading,  phase  as  the  heartbeat  so 
data  is  being  transferred  from  the  receiver  unit  to  the 
data  transfer  unit,  i.e.  the  reading  device.  Due  to  the  uni- 
directional  data  transmission,  the  use  of  the  methods 
and  systems  may  at  times  be  difficult,  if  for  example  a 
trainer  has  no  knowledge  or  experience  of  using  the  sys-  55 
terns.  Furthermore,  the  prior  art  systems  employing  in- 
ductive  transfer  all  require  the  use  of  both  a  transmitter 
unit  and  a  receiver  unit.  The  drawbacks  of  the  prior  art 
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become  especially  obvious  when  the  measurement 
contents  of  several  heartbeat  rate  monitors  should  be 
read. 

It  is  an  object  of  the  present  invention  to  provide  a 
new  type  of  a  method  and  system  by  means  of  which 
the  prior  art  problems  can  be  avoided. 

In  order  to  achieve  this  object,  the  invention  is  char- 
acterized  by  that  which  is  set  forth  in  the  attached 
claims. 

The  invention  provides  several  advantages.  The 
method  and  system  of  the  invention  are  easy  to  use  and 
more  versatile  than  before.  The  invention  allows  easy 
and  wireless  user-specific  programming  of  the  transmit- 
ter  and  receiver  units,  and  a  simple  data  transfer.  A  sec- 
ond  embodiment  of  the  invention  additionally  provides 
the  noteworthy  advantage  that  the  use  of  a  receiver  unit 
is  not  required,  which  means  that  the  advantages  of  the 
invention  still  become  more  evident  and  a  cost-efficient 
solution  is  obtained.  The  control  procedures  concerning 
heartbeat  data  transfer  are  carried  out  solely  by  means 
of  the  data  processing  unit;  accordingly,  the  user  need 
not  be  familiar  with  difficult  keyboard  features  of  the  re- 
ceiver  or  transmitter  unit  that  the  prior  art  solution  use 
to  control  data  transfer  with. 

In  the  following  the  invention  will  be  described  in 
greater  detail  with  reference  to  the  attached  drawings, 
in  which: 

Figure  1  illustrates  a  system  in  accordance  with  the 
first  embodiment  of  the  invention, 
Figure  2  is  a  simplified  block  diagram  of  the  system 
according  to  the  first  embodiment  of  the  invention, 
Figure  3  illustrates  a  system  in  accordance  with  the 
second  embodiment  of  the  invention, 
Figure  4  is  a  simplified  block  diagram  of  the  system 
according  to  the  second  embodiment  of  the  inven- 
tion, 
Figure  5  shows,  associated  with  the  first  embodi- 
ment,  an  activation  message  transmitted  by  the  da- 
ta  processing  unit, 
Figure  6  shows,  associated  with  the  first  embodi- 
ment,  an  acknowledgement  message  transmitted 
by  either  the  receiver  unit  or  the  data  transfer  unit. 

Figure  1  illustrates  a  system  employing  telemetric 
data  transmission  for  measuring  the  heartbeat  rate.  The 
principal  components  of  the  system  are  a  telemetric 
transmitter  unit  A,  a  telemetric  receiver  unit  B,  a  data 
transfer  unit  C,  and  a  data  processing  and  control  unit 
D  such  as  a  personal  computer.  In  the  first  embodiment 
according  to  Figure  1  a  transmitter  unit  A  known  per  se 
can  be  used  that  comprises  ECG  electrodes  1,  ECG 
preamplification  and  pulse  detection  block2,  and  induct- 
ance  3.  Block  2  provides  as  an  output  a  heartbeat  rate 
signal  controlling  the  inductance  3,  the  time  interval  be- 
tween  the  pulses  being  equal  to  the  heartbeats.  Thus, 
a  magnetic  field  varying  according  to  the  heartbeats  is 
generated  in  the  inductance  3. 
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The  telemetric  receiver  unit  B  comprises  means 
11-17:  a  display  unit  11,  a  counter  unit  12,  such  as  a 
microprocessor  12,  a  memory  13,  a  transmitter  control- 
ler  1  4,  a  receiver  element  1  5,  inductance  1  6  and  capac- 
itance  17.  The  display  unit  11,  such  as  an  LCD  display, 
provides  the  user  with  visual  information,  the  microproc- 
essor  1  2  controls  logic  functions,  the  memory  1  3  stores 
the  heartbeat  data,  time  information  and  other  user-spe- 
cific  parameter  information  P  of  the  performance,  the 
transmitter  controller  14  generates  the  data  transfer 
from  the  receiver  unit  B  to  the  data  transfer  unit  C  by 
utilizing  inductance  1  6,  the  receiver  element  1  5  receives 
by  means  of  inductance  16  information  as  induced  volt- 
age  from  inductance  27  of  the  data  transfer  unit  C  and 
converts  it  into  digital  form,  i.e.  the  form  understood  by 
the  microprocessor  12.  Inductance  16,  such  as  a  coil 
16,  is  in  parallel  resonance  with  a  capacitor  17  on  the 
data  transfer  frequency  being  used. 

The  data  transfer  unit  C  comprises  capacitance  26, 
inductance  27,  a  transmitter  controller  28,  a  receiver  el- 
ement  29,  a  counter  element,  such  as  a  microprocessor 
30,  a  memory  31,  and  an  RS232  interface  32.  Via  the 
interface  32,  the  data  transfer  unit  C  communicates  with 
the  data  processing  unit  D,  such  as  a  personal  computer 
D.  Inductance  27  of  the  data  transfer  unit  C  is  on  the 
same  resonance  frequency  as  inductance  16  of  the  re- 
ceiver  unit.  The  purpose  of  the  transmitter  controller  28 
is  to  generate  a  control  signal  for  inductance  27.  The 
purpose  of  the  receiver  element  29  is  to  receive  the  se- 
rial  mode  data  from  inductance  16,  i.e.  coil  16,  by  in- 
ductance  27.  The  microprocessor  30  converts  the  data 
transmission  into  a  form  suitable  for  a  PC  (data  process- 
ing  unit  D).  The  memory  31  of  the  data  transfer  unit  C 
can,  when  required,  store  files  that  have  been  read.  The 
RS232  interface  32  transforms  the  voltage  levels  of  the 
interface  to  be  in  accordance  with  the  RS232  standard. 

In  the  first  embodiment  of  the  invention,  the  system 
comprises  a  telemetric  transmitter  unit  A  which  compris- 
es  means  1-3  for  detecting  and  transmitting  the  heart- 
beat  rate  signals.  In  addition,  the  system  comprises  a 
telemetric  receiver  unit  B,  11  -17  for  receiving  the  heart- 
beat  rate  signals  from  the  telemetric  transmitter  unit  A 
by  inductive  coupling  3,  1  6.  At  the  counter  unit  1  2  of  the 
receiver  unit  B  the  heartbeat  rate  signals  are  counted, 
and  the  result  can  be  written  out  on  the  display  11  and 
stored  in  the  memory  1  3.  The  system  also  comprises  a 
data  transfer  unit  C  to  which  the  receiver  unit  B  is  con- 
nected  by  telemetric  inductive  coupling  16,  27.  In  addi- 
tion,  the  system  comprises  a  data  processing  unit  D 
which  communicates  with  the  data  transfer  unit. 

In  the  first  embodiment  of  the  invention,  the  system 
comprises  means  for  transferring  one  or  more  setting 
parameters  P,  supplied  by  the  data  processing  unit  D, 
to  the  receiver  unit  B  via  the  data  transfer  unit  C  by  in- 
ductive  coupling  27,  16  between  the  data  transfer  unit 
C  and  the  receiver  unit  B.  The  means  for  transferring 
setting  parameters  P  to  the  receiver  unit  B  comprise  a 
transmitter  controller  28  contained  in  the  data  transfer 

unit  C,  said  transmitter  controller  being  connected  to 
control  the  two-way  inductive  coupling  between  the  data 
transfer  unit  C  and  the  receiver  unit  B  as  concerns  the 
inductive  coupling  associated  with  the  data  transfer  unit 

5  C.  Thus,  the  transmitter  controller  controls  inductance 
27.  The  device  D  comprises  a  supply  means  100  used 
for  supplying  the  parameters  P.  By  means  of  the  supply 
means,  different  kinds  of  control  commands  are  addi- 
tionally  given. 

10  The  first  embodiment  of  the  invention  is  advanta- 
geously  such  that  the  two-way  inductive  coupling  1  6,  27 
between  the  receiver  unit  B  and  the  data  transfer  unit  C 
comprises,  in  the  receiver  unit  B,  inductance  16  which 
is  used  both  for  receiving  one  or  more  setting  parame- 

15  ters  P  from  the  data  transfer  unit  C  to  the  receiver  unit 
B  and  for  receiving  heartbeat  data  from  the  transmitter 
unit  A,  and  for  transmitting  the  heartbeat  data  to  the  data 
transfer  unit  C.  Consequently,  inductance  16  has  three 
different  tasks  simplifying  the  operation  of  the  system 

20  and  lowering  its  costs.  In  an  advantageous  embodiment 
according  to  the  first  embodiment  of  the  invention,  the 
two-way  inductive  coupling  16,  27  between  the  receiver 
unit  B  and  the  data  transfer  unit  C  comprises,  in  the  data 
transfer  unit  C,  inductance  27  which  is  employed  both 

25  for  transmitting  one  or  more  setting  parameters  P  from 
the  data  transfer  unit  C  to  the  receiver  unit  B  and  for 
receiving  heartbeat  data  from  the  receiver  unit  B.  Thus, 
inductance  27  has  two  different  purposes,  simplifying 
the  operation  of  the  system  and  lowering  costs. 

30  As  to  the  method,  the  first  embodiment  relates  to  a 
method  for  measuring  the  heartbeat  rate  by  using  tele- 
metric  data  transmission,  in  which  method  the  heartbeat 
rate  signal  is  measured  from  the  object  to  be  measured 
by  utilizing  a  telemetric  transmitter  unit  A  which  detects 

35  the  heartbeat  rate  signals,  the  transmitter  unit  A  being 
used  for  transmitting  the  heartbeat  data  to  the  telemetric 
receiver  unit  B  by  inductive  coupling  3,  16.  In  addition, 
the  heartbeat  data  is  stored  in  the  system  to  a  memory 
means  13  within  the  receiver  unit  B.  Furthermore,  the 

40  heartbeat  data  is  transferred  in  the  method  from  the  re- 
ceiver  unit  B  to  the  data  transfer  unit  C  by  inductive  cou- 
pling  16,  27,  and  the  heartbeat  data  is  transferred  from 
the  data  transfer  unit  C  to  the  data  processing  unit  D. 
As  regards  the  aforementioned,  the  method  is  known 

45  perse.  In  addition  to  the  heartbeat  data,  internal  settings 
are  transferred  from  the  receiver  unit  B  to  the  personal 
computer  D  via  the  data  transfer  unit  C. 

According  to  the  actual  invention,  the  method  in  its 
first  embodiment  contains  carrying  out  telemetric  data 

so  transfer  from  the  data  transfer  unit  C  to  the  receiver  unit 
B,  and  that  data  transfer  in  this  direction  is  carried  out 
by  supplying  one  or  more  setting  parameters  P  from  the 
data  processing  unit  D  prior  to  the  actual  heartbeat 
measurement.  These  parameters  P  are  transferred  via 

55  the  data  transfer  unit  C  to  the  receiver  unit  B  by  inductive 
coupling  27,  1  6  between  the  data  transfer  unit  C  and  the 
receiver  unit  B. 

The  preferred  first  embodiment  of  the  method  ac- 

3 
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cording  to  the  invention  is  such  that  the  telemetric  data 
transmission  in  said  direction  from  the  data  transfer  unit 
C  to  the  receiver  unit  B  is  in  addition  carried  out  by  giving 
control  commands  CC  to  the  receiver  unit  B  concerning 
data  transmission,  the  control  commands  controlling  tel- 
emetric  data  transfer  of  heartbeat  data  from  the  receiver 
unit  B  to  the  data  transfer  unit  C. 

The  preferred  first  embodiment  of  the  method  ac- 
cording  to  the  invention  is  such  that  the  method  utilizes 
in  the  reception  of  one  or  more  setting  parameters  P 
from  the  data  transfer  unit  C,  in  the  receiver  unit  B,  the 
same  inductance  means  16  as  is  used  for  receiving 
heartbeat  data  from  the  transmitter  unit  A  (its  inductance 
3)  and  transferring  the  heartbeat  data  from  the  receiver 
unit  B  to  the  data  transfer  unit  C.  In  this  preferred  em- 
bodiment  of  the  method,  the  same  inductance  means 
27  is  utilized  in  the  data  transfer  unit  C  for  transferring 
one  or  more  setting  parameters  P  from  the  data  transfer 
unit  C  to  the  receiver  unit  B  as  is  used  in  the  reception 
of  heartbeat  data  from  the  receiver  unit  B  (its  inductance 
1  6).  This  results  in  that  the  method  functions  in  a  simple 
and,  as  far  as  the  inductances  are  concerned,  aversatile 
manner. 

The  preferred  first  embodiment  of  the  method  ac- 
cording  to  the  invention  is  such  that  the  method  com- 
prises  in  the  receiver  unit  B  a  field  strength  selector  on 
whether  the  received  signal  is  a  low  level  signal  from  the 
transmitter  unit  A,  or  a  considerably  higher  level  signal 
transmitted  by  the  data  transfer  unit  C.  In  this  manner, 
it  is  possible  to  adjust  measurement  sensitivity.  This  is 
carried  out  by  the  message  (Figure  5)  transmitted  by  the 
data  transfer  unit  C  having  as  a  setting  parameter  one 
parameter  on  the  basis  of  which  the  receiver  unit  B  se- 
lects  the  measurement  sensitivity.  In  other  words,  the 
receiver  unit  B  comprises  means  for  selecting  measure- 
ment  sensitivity  on  the  basis  of  the  parameter  received 
from  the  data  transfer  unit  C. 

The  preferred  first  embodiment  of  the  method  ac- 
cording  to  the  invention  is  such  that  prior  to  the  actual 
heartbeat  rate  measurement  at  least  a  user  identifica- 
tion  information  ID  is  fed  from  the  data  processing  unit 
D,  PC  to  the  receiver  unit  B  as  the  setting  parameter  P, 
and  that  following  the  heartbeat  rate  measurement  upon 
transferring  the  heartbeat  data  telemetrically  from  the 
receiver  unit  B  to  the  data  transfer  unit  C  by  inductive 
coupling  16,  27  the  heartbeat  data  is  transferred  tele- 
metrically  so  that  the  heartbeat  data  is  incorporated  with 
the  user  identification  information  ID.  This  makes  it  pos- 
sible  to  obtain  without  any  difficult  keyboard  operations 
carried  out  by  the  user  such  a  reading  operation  that  is 
able  to  associate  each  user  with  his  heartbeat  data.  This 
is  particularly  important  in  team  games. 

The  preferred  first  embodiment  of  the  method  ac- 
cording  to  the  invention  is  such  that  prior  to  the  actual 
heartbeat  rate  measurement  two  or  more  of  the  follow- 
ing  setting  parameters  are  fed  from  the  data  processing 
unit  D  to  the  receiver  unit  B  as  the  setting  parameters 
P;  user  identification  information  ID,  clock  settings,  cal- 

endar  settings,  threshold  levels  for  heartbeat  rate  meas- 
urements,  alarm  limits  for  the  heartbeat  rate  measure- 
ments,  settings  for  alarm  timers,  measurement  settings 
for  recovery,  measurement  sensitivity  adjustment,  se- 

5  lection  of  information  on  the  display,  and  text  informa- 
tion.  In  this  manner,  all  the  control  procedures  can  be 
carried  out  from  the  personal  computer,  i.e.  the  data 
processing  and  control  unit  D.  Such  a  practice  consid- 
erably  facilitates  using  the  system. 

10  The  preferred  first  embodiment  of  the  method  ac- 
cording  to  the  invention  is  such  that  the  transfer  of  one 
or  more  setting  parameters  from  the  data  processing 
unit  D  to  the  receiver  unit  B  via  the  data  transfer  unit  C 
is  activated  by  bringing  the  receiver  unit  B  and  the  data 

is  transfer  unit  C  close  to  each  other,  and  giving  a  transfer 
command  from  the  data  processing  unit  D.  In  this  man- 
ner,  the  setting  parameters  can  be  transferred  without 
difficulties.  Furthermore,  the  preferred  first  embodiment 
of  the  invention  is  such  that  the  telemetric  transfer  of 

20  heartbeat  data  from  the  receiver  unit  B  to  the  data  trans- 
fer  unit  C  is  activated  simply  by  bringing  the  receiver  unit 
B  and  the  data  transfer  unit  C  close  to  each  other,  and 
if  necessary  by  giving  the  command  to  start  from  the 
data  processing  unit  D. 

25  The  preferred  method  is  such  that  when  the  data 
processing  unit  C  is  functionally  uncoupled  to  the  data 
processing  unit  D,  the  transfer  of  heartbeat  data  simply 
begins  by  bringing  the  receiver  unit  B  and  the  data  trans- 
fer  unit  C  close  to  each  other.  In  such  a  case,  the  data 

30  transfer  unit  C  indicates  its  read  state  with  an  indicator 
50,  such  as  a  LED  component. 

The  embodiments  described  in  the  above  simplify 
and  facilitate  using  the  method  and  the  system. 

Figures  5-6  illustrate,  in  association  with  Figure  2  in 
35  particular,  messages  that  the  system  conveys.  The 

messages  are  divided  in  two  categories.  The  personal 
computer  D  transmits  "Activate  Frame"  messages,  such 
as  in  Figure  3.  A  peripheral  device,  such  as  the  data 
transfer  unit  C  or  the  receiver  unit  B  responds  with  an 

40  "Acknowledge  Frame"  message.  The  data  processing 
and  control  unit  D  functions  as  a  so-called  master  de- 
vice,  and  it  is  able  to  command  the  peripheral  device  B 
or  C  to  any  state  it  desires,  even  during  another  function. 

Figures  3-4  are  related  to  a  second  preferred  em- 
45  bodiment  of  the  invention:  in  this  embodiment  the  use 

of  a  telemetric  receiver  unit,  i.e.  the  so-called  heart  mon- 
itor,  worn  on  a  wrist  is  not  necessarily  required. 

Figures  3-4  relate  to  a  telemetric  system  for  heart- 
beat  rate  measurement.  The  system  comprises  a  tele- 

50  metric  transmitter  unit  A'.  The  essential  feature  of  the 
second  embodiment  relates  in  particular  to  the  structure 
and  operation  of  the  receiver  unit  A'.  The  system  com- 
prises,  as  in  the  first  embodiment,  a  data  transfer  unit 
C,  26-32,  which  is  described  in  closer  detail  in  the  above. 

55  In  Figures  3-4,  the  transmitter  unit  comprises  ECG  elec- 
trodes  51,  ECG  preamplification  and  pulse  detection 
block  52,  a  transmitter  controller  53,  as  well  as  induct- 
ance  54  and  capacitance  58,  which  are  normal  compo- 

25 
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nents  of  a  transmitter  unit.  The  essential  features  that 
differ  from  the  prior  art  in  the  second  embodiment  of  the 
invention  are  a  memory  55,  a  receiver  element  56  and 
a  counter  unit  57  such  as  a  microprocessor  within  the 
transmitter  unit  A'.  In  Figure  3,  the  block  53  supplies  as 
an  output  a  heartbeat  rate  signal  that  controls  induct- 
ance  54,  the  signal  having  a  pulse  interval  matching  that 
of  the  heartbeats.  Thus,  a  magnetic  field  varying  accord- 
ing  to  the  heartbeat  rate  is  generated  in  inductance  54. 

Referring  to  Figures  3-4,  the  second  embodiment 
of  the  invention  also  relates  to  a  method  for  measuring 
a  person's  heartbeat  rate  by  using  telemetric  data  trans- 
mission.  In  the  normal  manner,  the  heartbeat  rate  is 
measured  from  the  object  to  be  measured  by  means  of 
a  telemetric  transmitter  unit  A',  51  -57  which  detects  the 
heartbeat  signals.  According  to  the  second  embodiment 
of  the  method,  it  is  inventive  that  the  method  for  meas- 
uring  the  heartbeat  rate  utilizes  such  a  telemetric  trans- 
mitter  unit  A'  which  comprises  a  counter  unit  57,  a  mem- 
ory  means  55  and  a  receiver  56.  According  to  the  inven- 
tion,  in  the  second  embodiment  of  the  method  the  heart- 
beat  data  processed  in  the  counter  unit  57  is  stored  in 
the  memory  means  55  within  the  transmitter  unit  A'.  The 
heartbeat  data  is  transferred  by  inductive  coupling  54, 
27  from  the  memory  of  the  transmitter  unit  A'  to  the  data 
transfer  unit  C  from  which  it  is  transferred  to  the  data 
processing  unit  D.  In  the  method,  telemetric  data  trans- 
mission  is  also  carried  out  from  the  data  transfer  unit  C 
to  the  transmitter  unit  A',  and  data  transmission  in  said 
direction  is  carried  out  so  that  prior  to  the  actual  heart- 
beat  rate  measurement  the  data  processing  unit  D  sup- 
plies  one  or  more  setting  parameters  which,  via  the  data 
transfer  unit  C,  are  transferred  to  the  memory  55  of  the 
transmitter  unit  A'  by  inductive  coupling  24,  54  between 
the  data  transfer  unit  C  and  the  receiver  element  within 
the  transmitter  unit  A'.  In  contrast  to  prior  art  solutions, 
the  second  embodiment  of  the  invention  provides  a  tel- 
emetric  transmitter  unit  A'  equipped  with  a  memory  55 
which  can  be  read  inductively.  With  this  telemetric  trans- 
mitter  unit  A',  it  is  not  necessary  to  use  a  telemetric  re- 
ceiver  unit  in  contrast  to  the  prior  art  solutions  and  the 
first  embodiment  (receiver  unit  B)  of  the  invention.  If  de- 
sired,  a  simple  receiver  unit  can  be  used,  i.e.  a  heartbeat 
rate  monitor  on  a  person's  wrist,  by  means  of  which 
warnings  on  heartbeat  rate  can  be  given. 

In  the  second  embodiment  of  the  invention,  the 
method  is  preferably  such  that  telemetric  data  transmis- 
sion  in  said  direction  from  the  data  transfer  unit  C  to  the 
transmitter  unit  A'  is  in  addition  carried  out  by  giving  con- 
trol  commands  CC  concerning  data  transfer  to  the  trans- 
mitter  unit  A',  said  commands  controlling  telemetric  data 
transfer  of  heartbeat  data  from  the  transmitter  unit  A'  to 
the  data  transfer  unit  C. 

In  the  second  embodiment  of  the  invention,  the 
method  is  preferably  such  that  the  receiver  unit  A'  uses, 
in  the  reception  of  one  or  more  setting  parameters  P 
from  the  data  transfer  unit  D,  the  same  inductance 
means  54  as  used  for  transmitting  the  heartbeat  data 

from  the  transmitter  unit  A'  to  the  data  transfer  unit  C. 
Furthermore,  in  the  preferred  embodiment,  the  method 
utilizes  in  the  data  transfer  unit  C  the  same  inductance 
means  27  for  transmitting  one  or  more  setting  parame- 

5  ters  to  the  memory  55  of  the  transmitter  unit  A'  as  used 
for  receiving  the  heartbeat  data  from  the  transmitter  unit 
A'. 

In  the  second  embodiment  of  the  invention,  the 
method  is  preferably  such  that  prior  to  the  actual  heart- 

10  beat  rate  measurement  at  least  a  user  identification  in- 
formation  ID  is  supplied  from  the  data  processing  unit  D 
to  the  memory  55  within  the  transmitter  unit  A'  as  the 
setting  parameter  P,  and  that  following  the  heartbeat 
rate  measurement  upon  transferring  the  heartbeat  data 

is  telemetrically  from  the  transmitter  unit  A'  to  the  data 
transfer  unit  C  the  heartbeat  data  is  transferred  telemet- 
rically  so  that  the  heartbeat  data  is  incorporated  with  the 
user  identification  information  ID.  As  a  result,  the  sport- 
sperson  or  the  trainer  handling  the  system  need  not  in- 

20  put  any  specific  identifications  as  the  system  itself  is  ca- 
pable  of  associating  each  user's  heartbeat  data  with  the 
correct  user.  Each  user,  i.e.  each  sportsperson  in  prac- 
tice,  uses  a  dedicated  user  identification,  such  as  his 
game  number. 

25  In  the  second  embodiment  of  the  invention,  the 
method  is  preferably  such  that  the  transfer  of  one  or 
more  setting  parameters  P  from  the  data  processing  unit 
D  to  the  memory  55  within  the  transmitter  unit  A'  via  the 
data  processing  unit  C  is  activated  by  bringing  the  trans- 

30  mitter  unit  A'  and  the  data  transfer  unit  C  close  to  each 
other,  and  giving  the  transfer  command  from  the  data 
processing  unit  D,  i.e.  the  personal  computer.  In  the  pre- 
ferred  embodiment,  the  telemetric  transfer  of  heartbeat 
data  from  the  transmitter  unit  A'  to  the  data  transfer  unit 

35  c  is  simply  activated  by  bringing  the  transmitter  unit  A' 
and  the  data  transfer  unit  C  close  to  each  other,  and  if 
necessary  by  giving  the  start  command  from  the  data 
processing  unit  C.  The  preferred  embodiment  is  such 
that  when  the  data  processing  unit  C  is  uncoupled  to  the 

40  data  processing  unit  D,  the  transfer  of  heartbeat  data  to 
the  data  transfer  unit  C  simply  begins  by  bringing  the 
transmitter  unit  A'  and  the  data  transfer  unit  C  close  to 
each  other.  In  the  preferred  embodiment  in  such  a  case, 
the  data  transfer  unit  C  indicates  its  read  state  with  the 

45  indicator  50.  The  embodiments  described  above  simpli- 
fy  the  method  and  the  usability  of  the  system  particularly 
in  team  games,  or  if  a  large  number  of  users  have  to 
measured. 

Although  the  invention  is  described  above  with  ref- 
50  erence  to  the  examples  in  the  attached  drawings,  it  is 

obvious  that  the  invention  is  not  restricted  thereto  but  it 
may  be  varied  in  many  ways  within  the  inventive  idea  of 
the  attached  claims. 

Claims 

1.  A  method  for  measuring  heartbeat  rate  using  tele- 

55 

5 
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metric  data  transmission,  the  method  comprising 
the  steps  of 

measuring  a  heartbeat  rate  signal  from  the  ob- 
ject  to  be  measured  by  using  a  telemetric  trans-  s 
mitter  unit  (A,  1-3)  which  detects  the  signals 
and  by  means  of  which  the  heartbeat  data  is 
telemetrically  transmitted  by  inductive  coupling 
(3,  16)  to  a  telemetric  receiver  unit  (B,  11-17), 
storing  the  heartbeat  data  in  a  memory  means  10 
(13)  within  the  receiver  unit  (B,  11-17), 
transferring  the  heartbeat  data  by  inductive 
coupling  (16,  27)  from  the  receiver  unit  (B, 
11-17)  to  a  data  transfer  unit  (C,  26-32),  and 
transferring  the  heartbeat  data  from  the  data  15 
transfer  unit  (C)  to  a  data  processing  unit  (D, 
PC), 

characterized  by  telemetric  data  transfer  al- 
so  being  carried  out  from  the  data  transfer  unit  (C)  20 
to  the  receiver  unit  (B),  and  that  data  transfer  in  this 
direction  is  carried  out  by  supplying  one  or  more  set- 
ting  parameters  (P,  ID)  from  the  data  processing  unit 
(D,  PC)  prior  to  the  actual  heartbeat  measurement, 
said  parameters  (P,  I  D)  being  transferred  via  the  da-  25 
ta  transfer  unit  (C)  to  the  receiver  unit  (B)  by  induc- 
tive  coupling  (27,  1  6)  between  the  data  transfer  unit 
(C)  and  the  receiver  unit  (B). 

A  method  as  claimed  in  claim  1  ,  characterized  in  30 
that  the  telemetric  data  transmission  in  said  direc- 
tion  from  the  data  transfer  unit  (C)  to  the  receiver 
unit  (B)  is  in  addition  carried  out  by  giving  control 
commands  (CC)  to  the  receiver  unit  (B)  concerning 
data  transmission,  the  control  commands  control-  35 
ling  telemetric  data  transfer  of  heartbeat  data  from 
the  receiver  unit  (B)  to  the  data  transfer  unit  (C). 

A  method  as  claimed  in  claim  1  ,  characterized  in 
that  the  method  utilizes  in  the  reception  of  one  or  40 
more  setting  parameters  (P,  I  D)  from  the  data  trans- 
fer  unit  (C),  in  the  receiver  unit  (B),  the  same  induct- 
ance  means  (16)  as  is  used  for  receiving  heartbeat 
data  from  the  transmitter  unit  (A)  and  transferring 
the  heartbeat  data  from  the  receiver  unit  (B)  to  the  45 
data  transfer  unit  (C),  and  that  the  same  inductance 
means  (27)  is  utilized  by  the  method  in  the  data 
transfer  unit  C  for  transferring  one  or  more  setting 
parameters  (P,  ID)  from  the  data  transfer  unit  (C)  to 
the  receiver  unit  (B)  as  is  used  in  the  reception  of  so 
heartbeat  data  from  the  receiver  unit  (B). 

A  method  as  claimed  in  claim  1  ,  characterized  in 
that,  in  order  to  adjust  measurement  sensitivity,  a 
field  strength  selection  is  carried  out  in  the  receiver  55 
unit  (B)  on  the  basis  of  the  received  setting  param- 
eter  (P)  concerning  whether  the  received  signal  is 
a  low  level  signal  from  the  transmitter  unit  (A)  ,  or  a 

considerably  higher  level  signal  transmitted  by  the 
data  transfer  unit  (C). 

5.  A  method  as  claimed  in  claim  1  ,  characterized  in 
that  prior  to  the  actual  heartbeat  rate  measurement 
at  least  a  user  identification  information  (ID)  is  fed 
from  the  data  processing  unit  to  the  receiver  unit  as 
the  setting  parameter  (P),  and  that  following  the 
heartbeat  rate  measurement  upon  transferring  the 
heartbeat  data  telemetrically  from  the  receiver  unit 
(B)  to  the  data  transfer  unit  (C)  the  heartbeat  data 
is  transferred  telemetrically  so  that  the  heartbeat 
data  is  incorporated  with  the  user  identification  in- 
formation  (ID). 

6.  A  method  as  claimed  in  claim  1  ,  characterized  in 
that  prior  to  the  actual  heartbeat  rate  measurement 
two  or  more  of  the  following  setting  parameters  (P) 
are  fed  from  the  data  processing  unit  (D,  PC)  to  the 
receiver  unit  (B)  as  the  setting  parameters  (P)  ;  user 
identification  information  (ID)  ,  clock  settings,  cal- 
endar  settings,  threshold  levels  for  heartbeat  rate 
measurements,  alarm  limits  for  the  heartbeat  rate 
measurements,  settings  for  alarm  timers,  measure- 
ment  settings  for  recovery,  measurement  sensitivity 
adjustment,  selection  of  information  on  the  display, 
and  text  information. 

7.  A  method  as  claimed  in  claim  1  ,  characterized  in 
that  the  transfer  of  one  or  more  setting  parameters 
(P)  from  the  data  processing  unit  (D,  PC)  to  the  re- 
ceiver  unit  (B)  via  the  data  transfer  unit  (C)  is  acti- 
vated  by  bringing  the  receiver  unit  (B)  and  the  data 
transfer  unit  (C)  close  to  each  other,  and  giving  a 
transfer  command  from  the  data  processing  unit  (D, 
PC)  . 

8.  A  method  as  claimed  in  claim  1  ,  characterized  in 
that  the  telemetric  transfer  of  heartbeat  data  from 
the  receiver  unit  (B)  to  the  data  transfer  unit  (C)  is 
activated  simply  by  bringing  the  receiver  unit  (B) 
and  the  data  transfer  unit  (C)  close  to  each  other, 
and  if  necessary  by  giving  the  command  to  start 
from  the  data  processing  unit  (D,  PC). 

9.  A  system  for  measuring  heartbeat  rate  using  tele- 
metric  data  transmission,  the  system  comprising 

a  telemetric  transmitter  unit  (A,  1-3)  which  com- 
prises  means  (1  -3)  for  detecting  and  transmit- 
ting  the  heartbeat  rate  signals; 
a  telemetric  receiver  unit  (B,  11-17)  for  receiv- 
ing  the  heartbeat  rate  signals  from  the  telemet- 
ric  transmitter  unit  (A,  1  -3)  by  inductive  coupling 
(3,  1  6),  and  for  counting  the  heartbeat  rate  sig- 
nals, 
a  data  transfer  unit  (C,  26-32)  to  which  the  re- 
ceiver  unit  (B)  is  connected  by  telemetric  indue- 
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tive  coupling  (16,  27),  and 
a  data  processing  unit  (D,  PC)  which  is  in  com- 
munication  with  the  data  transfer  unit  (C), 

characterized  in  that  the  system  comprises  s 
means  for  transferring  one  or  more  setting  param- 
eters  (P,  ID),  supplied  by  the  data  processing  unit 
(D,  PC,  100),  to  the  receiver  unit  (B)  via  the  data 
transfer  unit  (C)  by  inductive  coupling  (27,  16)  be- 
tween  the  data  transfer  unit  (C)  and  the  receiver  unit  10 
(B). 

10.  A  system  as  claimed  in  claim  9,  characterized  in 
that  the  means  for  transferring  setting  parameters 
(P,  ID)  to  the  receiver  unit  (B)  comprise  atransmitter  15 
controller  (28)  contained  in  the  data  transfer  unit 
(C),  said  transmitter  controller  being  connected  to 
control  the  two-way  inductive  coupling  between  the 
data  transfer  unit  (C)  and  the  receiver  unit  (B)  as 
concerns  the  inductive  coupling  (27)  associated  20 
with  the  data  transfer  unit  (C). 

11.  A  system  as  claimed  in  claim  10,  characterized  in 
that  the  two-way  inductive  coupling  (16,  27)  be- 
tween  the  receiver  unit  (B)  and  the  data  transfer  unit  25 
(C)  comprises,  in  the  receiver  unit  (B),  inductance 
(16)  which  is  used  both  for  receiving  one  or  more 
setting  parameters  (P,  ID)  from  the  data  transfer  unit 
(C)  to  the  receiver  unit  (B)  and  for  receiving  heart- 
beat  data  from  the  transmitter  unit  (A),  and  for  trans-  30 
mitting  the  heartbeat  data  to  the  data  transfer  unit 
(C). 

12.  A  system  as  claimed  in  claim  10  or  11  ,  character- 
ized  in  that  the  two-way  inductive  coupling  (1  6,  27)  35 
between  the  receiver  unit  (B)  and  the  data  transfer 
unit  (C)  comprises,  in  the  data  transfer  unit  (C),  in- 
ductance  (27)  which  is  employed  both  for  transmit- 
ting  one  or  more  setting  parameters  (P,  ID)  from  the 
data  transfer  unit  (C)  to  the  receiver  unit  (B)  and  for  40 
receiving  heartbeat  data  from  the  receiver  unit  (B). 

the  heartbeat  data  is  transferred  by  inductive 
coupling  (54,  27)  from  the  memory  (55)  of  the 
transmitter  unit  (A1)  to  the  data  transfer  unit  (C) 
from  which  it  is  transferred  to  the  data  process- 
ing  unit  (D,  PC),  and  that 
in  the  method,  telemetric  data  transmission  is 
also  carried  out  from  the  data  transfer  unit  (C) 
to  the  transmitter  unit  (A1),  and  that  data  trans- 
mission  in  said  direction  is  carried  out  so  that 
prior  to  the  actual  heartbeat  rate  measurement 
the  data  processing  unit  (D,  PC)  supplies  one 
or  more  setting  parameters  (P,  ID)  which,  via 
the  data  transfer  unit  (C),  are  transferred  to  the 
memory  (55)  of  the  transmitter  unit  (A1)  by  in- 
ductive  coupling  (27,  54)  between  the  data 
transfer  unit  (C)  and  the  receiver  element  (56) 
within  the  transmitter  unit 

14.  A  method  as  claimed  in  claim  13,  characterized  in 
that  telemetric  data  transmission  in  said  direction 
from  the  data  transfer  unit  (C)  to  the  transmitter  unit 
(A1)  is  in  addition  carried  out  by  giving  control  com- 
mands  (CC)  concerning  data  transfer  to  the  trans- 
mitter  unit  (A1),  said  commands  controlling  telemet- 
ric  data  transfer  of  heartbeat  data  from  the  transmit- 
ter  unit  (A1)  to  the  data  transfer  unit  (C). 

15.  A  method  as  claimed  in  claim  13,  characterized  in 
that  the  receiver  unit  (A1)  uses,  in  the  reception  of 
one  or  more  setting  parameters  (P,  ID)  from  the  data 
transfer  unit  (C),  the  same  inductance  means  (54) 
as  used  for  transmitting  the  heartbeat  data  from  the 
transmitter  unit  (A1)  to  the  data  transfer  unit  (C). 

1  6.  A  method  as  claimed  in  claim  1  3  or  1  4,  character- 
ized  in  that  the  method  utilizes  in  the  data  transfer 
unit  (C)  the  same  inductance  means  (27)  for  trans- 
mitting  one  or  more  setting  parameters  (P,  ID)  to  the 
memory  (55)  of  the  transmitter  unit  (A1)  as  used  for 
receiving  the  heartbeat  data  from  the  transmitter 
unit  (A'). 

35 

40 

13.  A  method  for  measuring  heartbeat  rate  using  tele- 
metric  data  transmission,  the  method  comprising 

45 
measuring  a  heartbeat  rate  signal  from  the  ob- 
ject  to  be  measured  by  using  a  telemetric  trans- 
mitter  unit  (A1,  51  -58)  which  detects  the  signals, 

characterized  in  that  the  method  for  measur-  so 
ing  the  heartbeat  rate  utilizes  such  a  telemetric 
transmitter  unit  (A1,  51  -58)  which  comprises  a  coun- 
ter  unit  (57),  a  memory  means  (55)  and  a  receiver 
(56),  that 

55 
the  heartbeat  data  processed  in  the  counter 
unit  (57)  is  stored  in  the  memory  means  (55) 
within  the  transmitter  unit  (A1),  that 

17.  A  method  as  claimed  in  claim  13,  characterized  in 
that  prior  to  the  actual  heartbeat  rate  measurement 
at  least  a  user  identification  information  (ID)  is  sup- 
plied  from  the  data  processing  unit  (D,  PC,  100)  to 
the  memory  (55)  within  the  transmitter  unit  (A1)  as 
the  setting  parameter  (P,  ID),  and  that  following  the 
heartbeat  rate  measurement  upon  transferring  the 
heartbeat  data  telemetrically  from  the  transmitter 
unit  (A1)  to  the  data  transfer  unit  (C)  the  heartbeat 
data  is  transferred  telemetrically  so  that  the  heart- 
beat  data  is  incorporated  with  the  user  identification 
information  (ID). 

18.  A  method  as  claimed  in  claim  13,  characterized  in 
that  the  transfer  of  one  or  more  setting  parameters 
(P,  ID)  from  the  data  processing  unit  (D,  PC,  100) 

7 
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to  the  memory  (55)  within  the  transmitter  unit  (A1) 
via  the  data  processing  unit  (C)  is  activated  by 
bringing  the  transmitter  unit  (A1)  and  the  data  trans- 
fer  unit  (C)  close  to  each  other,  and  giving  the  trans- 
fer  command  from  the  data  processing  unit  (D,  PC,  s 
100). 

19.  A  method  as  claimed  in  claim  13,  characterized  in 
that  the  telemetric  transfer  of  heartbeat  data  from 
the  transmitter  unit  (A1)  to  the  data  transfer  unit  (C)  10 
is  simply  activated  by  bringing  the  transmitter  unit 
(A1)  and  the  data  transfer  unit  (C)  close  to  each  oth- 
er,  and  if  necessary  by  giving  the  command  to  start 
from  the  data  processing  unit  (D,  PC,  100). 

15 
20.  A  method  as  claimed  in  claim  1  or  13,  character- 

ized  in  that  when  the  data  processing  unit  (C)  is  un- 
coupled  to  the  data  processing  unit  (D,  PC,  100), 
the  transfer  of  heartbeat  data  to  the  data  transfer 
unit  (C)  simply  begins  by  bringing  the  receiver  unit  20 
(B),  or  correspondingly  the  transmitter  unit  (A1),  and 
the  data  transfer  unit  (C)  close  to  each  other,  result- 
ing  in  that  the  data  transfer  unit  (C)  indicates  its  read 
state  with  an  indicator. 
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