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(57) ABSTRACT

A blood pressure measurement apparatus for determining a
level of rareness of raw data and transmitting the raw data to
a gateway or a server according to the determined level of the
raw data includes a blood pressure estimator configured to
acquire raw data for estimating blood pressure, and to esti-
mate blood pressure from the raw data according to a blood
pressure estimation algorithm; and a controller configured to
determine a level of rareness of the raw data, and to determine
whether to transmit the raw data according to the determined
level of rareness of the raw data.
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FIG. 5

(STMT)
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FIG. 7

(_STMT )

| BLOOD PRESSURE MEASUREMENT APPARATUS ACQUIRES RAW DATA }-300

BLOOD PRESSURE MEASUREMENT APPARATUS TRANSMIT 310
RAW DATA TO GATEWAY

GATEWAY DISPLAYS MESSAGE FOR GETTING CONFIRMATION ON

WHETHER TO TRANSMIT RAW DATA TO SERVER 320
COMMAND FOR APPROVING
TRANSHISSION OF RAW DATA TO 330
SERVER IS RECEIVED?
| GATEWAY TRANSHITS RAN DATA T0 SERVER }-340
RAW DATA 1S REDUNDANCY %0

DATA ABOUT SAME USER?

NO

l SERVER DETERMINES LEVEL OF RARENESS OF RAW DATA 360

SERVER ALLOCATES WEIGHT TO RAW DATA ACCORDING TO 370
DETERMINED LEVEL OF RARENESS

| SERVER CLASSIFIES RAW DATA ACCORDING TO ALLOCATED WEIGHT }-380

SERVER GIVES REWARD FOR PROVISION OF RAW DATA IF 300
ALLOCATING WE!GHT EXCEEDING REFERENCE VALUE TO RAW DATA

SERVER STORES GLASSIFIED RAW DATA AND CONSTRUCTS DATABASE 400
FOR DEVELOPING BLOOD PRESSURE ESTIMATION ALGORITHM

END



Patent Application Publication  Jan. 23,2014 Sheet 8 of 8 US 2014/0024957 A1

FIG. 8
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BLOOD PRESSURE MEASUREMENT
APPARATUS, GATEWAY, SYSTEM
INCLUDING THE SAME, AND METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0079429, filed on Jul. 20, 2012 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND 1. Field

[0002] One or more embodiments relate to a system and
method for improving and developing a blood pressure esti-
mation algorithm that is used for blood pressure measurement
in a blood pressure measurement apparatus.

[0003] 2. Description of the Related Art

[0004] Ingeneral, algorithms for blood pressure estimation
of a blood pressure measurement apparatus have been devel-
oped based on database of raw data acquired upon develop-
ment of the blood pressure measurement apparatus.

[0005] Accordingly, the performances of the algorithms
depend on the amount and variety of raw data included in the
database.

[0006] However, after an algorithm has been developed and
installed ina product, raw data collected during measurement
of blood pressure is used only as the results of measurement
by the algorithm, that is, as base information for estimating
blood pressure.

[0007] In order to develop an algorithm with improved
performance, the variety, rareness, and representativeness of
raw data configuring database are important factors.

[0008] In order to obtain additional raw data, information
should be acquired through a clinical trial, etc., which
requires a significantly long time and high cost.

SUMMARY

[0009] Therefore, the foregoing described problems may
be overcome and/or other aspects may be achieved by one or
more embodiments of a blood pressure measurement appa-
ratus determining a level of rareness of raw data and trans-
mitting the raw data to a gateway or a server according to the
determined level of rareness of the raw data.

[0010] The foregoing described problems may be over-
come and/or other aspects may be achieved by one or more
embodiments of a gateway that may determine a level of
rareness of raw data and may transmit the raw data to a server
according to the determined level of rareness of the raw data.
[0011] The foregoing described problems may be over-
come and/or other aspects may be achieved by one or more
embodiments of a system that may include a server to deter-
mine alevel of rareness of received raw data, allocate a weight
to the raw data according to the determined level of rareness
of the raw data, and determine whether to give a reward for
data provision according to the weight.

[0012] Additional aspects and/or advantages of one or
more embodiments will be set forth in part in the description
which follows and, in part, will be apparent from the descrip-
tion, or may be learned by practice of one or more embodi-
ments of disclosure. One or more embodiments are inclusive
of such additional aspects.
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[0013] In accordance with one or more embodiments, a
blood pressure measurement apparatus may include: a blood
pressure estimator configured to acquire raw data for estimat-
ing blood pressure, and to estimate blood pressure from the
raw data according to a blood pressure estimation algorithm;
and a controller configured to determine a level of rareness of
the raw data, and to determine whether to transmit the raw
data according to the determined level of rareness of the raw
data.

[0014] The controller may determine the level of rareness
of the raw data based on determination criteria including an
age of a user using the blood pressure measurement appara-
tus, the user’s medical history, a blood pressure measuring
environment, and an aspect of the raw data.

[0015] The blood pressure measurement apparatus may
further include a display unit configured to display the esti-
mated blood pressure, and to receive a command from the
controller to display a message for getting confirmation on
whether to transmit the raw data.

[0016] The blood pressure measurement apparatus may
further include a data transmitter configured to transmit the
raw data if a command for approving transmission of the raw
data is received.

[0017] The data transmitter may transmit the raw data to a
server or a gateway.

[0018] In accordance with one or more embodiments, a
gateway may include: a communication unit configured to
receive raw data from a blood pressure measurement appara-
tus; and a controller configured to determine a level of rare-
ness of the raw data, and to determine whether to transmit the
raw data according to the determined level of rareness of the
raw data.

[0019] The controller may determine the level of rareness
of the raw data based on determination criteria including an
age of a user using the blood pressure measurement appara-
tus, the user’s medical history, a blood pressure measuring
environment, and an aspect of the raw data.

[0020] The gateway may further include a display unit con-
figured to receive a command from the controller to display a
message for getting confirmation on whether to transmit the
raw data.

[0021] The communication unit may transmit the raw data
to a server if a command for approving transmission of the
raw data is received.

[0022] In accordance with one or more embodiments, a
system may include: a blood pressure measurement apparatus
configured to acquire raw data that is used as base information
for measurement of blood pressure; and a server configured to
receive the raw data, to determine a level of rareness of the
raw data, and to determine whether to give a reward for
provision of the raw data according to the determined level of
rareness of the raw data.

[0023] The server may include: a data receiver configured
to receive raw data; and a rareness determiner configured to
determine a level of rareness of the raw data based on deter-
mination criteria including an age of a user using the blood
pressure measurement apparatus, the user’s medical history, a
blood pressure measuring environment, and an aspect of the
raw data, and to allocate a weight to the raw data according to
the determined level of rareness of the raw data.

[0024] The rareness determiner may determine, if the
weight allocated to the raw data exceeds a reference value,
that a reward for provision of the raw data should be given.
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[0025] If the raw data is redundancy data about the same
user, the rareness determiner may allocate no weight to the
raw data.

[0026] The system may further include a gateway config-
ured to receive raw data transmitted from the blood pressure
measurement apparatus, and to transmit the received raw data
to the server.

[0027] In accordance with one or more embodiments, a
method may include: at a blood pressure measurement appa-
ratus, acquiring raw data for estimating blood pressure from
a user; at the blood pressure measurement apparatus, trans-
mitting the raw data to a server; and at the server, determining
alevel of rareness of the raw data, and determining whether to
give a reward for provision of the raw data according to the
determined level of rareness of the raw data.

[0028] The method may further include, at the blood pres-
sure measurement apparatus, displaying, if acquiring the raw
data, a message for getting confirmation on whether to trans-
mit the raw data to the server.

[0029] The transmitting of the raw data to the server may
include, at the blood pressure measurement apparatus, trans-
mitting the raw data to the server if a command for approving
transmission of the raw data to the server is received.

[0030] The determining of the level of rareness of the raw
data and the determining of whether to give the reward for
provision of the raw data according to the determined level of
rareness of the raw data may include: at the server, determin-
ing the level of rareness of the raw data based on determina-
tion criteria including an age of a user using the blood pres-
sure measurement apparatus, the user’s medical history, a
blood pressure measuring environment, and an aspect of the
raw data; at the server, allocating a weight to the raw data
according to the determined level of the rareness; and at the
server, determining, if the weight allocated to the raw data
exceeds a reference value, that a reward for provision of the
raw data should be given.

[0031] The allocating of the weight to the raw data accord-
ing to the determined level of the rareness may include allo-
cating no weight to the raw data if the raw data is redundancy
data about the same user.

[0032] In accordance with one or more embodiments, a
method may include: at a blood pressure measurement appa-
ratus, acquiring raw data for estimating blood pressure from
a user, and transmitting the raw data to a gateway; at the
gateway, transmitting the raw data to a server; and at the
server, determining a level of rareness of the raw data, and
determining whether to give a reward for provision of the raw
data according to the determined level of the raw data.
[0033] Themethod may include, at the gateway, displaying
amessage for getting confirmation on whether to transmit the
raw data to the server if the raw data is transmitted to the
gateway.

[0034] The transmitting of the raw data to the server may
include, at the gateway, transmitting the raw data to the server
if a command for approving transmission of the raw data to
the server is received.

[0035] The determining of the level of rareness of the raw
data and the determining of whether to give the reward for
provision of the raw data according to the determined level of
rareness of the raw data, may include: determining the level of
rareness of the raw data based on determination criteria
including an age of a user using the blood pressure measure-
ment apparatus, the user’s medical history, a blood pressure
measuring environment, and an aspect of the raw data; allo-
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cating a weight to the raw data according to the determined
level of rareness of the raw data; and determining, if the
weight allocated to the raw data exceeds a reference value,
that a reward for provision of the raw data should be given.

[0036] The allocating of the weight to the raw data accord-
ing to the determined level of the rareness may include allo-
cating no weight to the raw data if the received raw data is
redundancy data about the same user.

[0037] According to an aspect of the present invention, it
may be possible to acquire raw data required for developing a
blood pressure estimation algorithm.

[0038] Also, by giving a reward for data provision, raw data
may be actively collected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] These and/or other aspects of the invention will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0040] FIG. 1 is a conceptual view showing a system for
development of a blood pressure estimation algorithm,
according to one or more embodiments;

[0041] FIG. 2is a block diagram showing the configuration
of a system for development of the blood pressure estimation
algorithm according to one or more embodiments, such as the
system shown in FIG. 1;

[0042] FIG. 3 is a conceptual view showing a system for
development of a blood pressure estimation algorithm,
according to one or more embodiments;

[0043] FIG. 4is a block diagram showing the configuration
of a system for development of the blood pressure estimation
algorithm according to one or more embodiments, such as the
system shown in FIG. 3; and

[0044] FIGS. 5 through 8 are flowcharts showing raw data
collecting methods for developing a blood pressure estima-
tion algorithm, according to one or more embodiments.

DETAILED DESCRIPTION

[0045] Reference will now be made in detail to one or more
embodiments, illustrated in the accompanying drawings,
wherein like reference numerals refer to like elements
throughout. In this regard, embodiments of the present inven-
tion may be embodied in many different forms and should not
be construed as being limited to embodiments set forth
herein, as various changes, modifications, and equivalents of
the systems, apparatuses and/or methods described herein
will be understood to be included in the invention by those of
ordinary skill in the art after embodiments discussed herein
are understood. Accordingly, embodiments are merely
described below, by referring to the figures, to explain aspects
of the present invention.

[0046] FIG. 1 is a conceptual view showing a system for
development of a blood pressure estimation algorithm,
according to one or more embodiments, and FIG. 2 is a block
diagram showing the configuration of a system for develop-
ment of the blood pressure estimation algorithm according to
one or more embodiments, such as the system shown in FIG.
1.

[0047] The system for development of the blood pressure
estimation algorithm, according to the embodiment of the
present invention, may include a blood pressure measurement
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apparatus 10 for measuring blood pressure, and a server 20 for
receiving raw data transmitted from the blood pressure mea-
surement apparatus 10.

[0048] The blood pressure measurement apparatus 10 may
a non-invasive blood pressure measurement apparatus, and
may include a fully automatic blood pressure measurement
apparatus such as may be used at home or hospitals.

[0049] Theblood pressure measurement apparatus 10 may
include an input unit 15 for allowing a user to input a com-
mand for operating the blood pressure measurement appara-
tus 10, a cuff 11 for applying pressure to the user’s body
region (generally, the user’s arm) by being worn around the
user’s arm or by having the user’s arm inserted thereinto, a
blood pressure estimator 13 for acquiring raw data by adjust-
ing pressure that is applied through thecuff 11, and estimating
the user’s blood pressure using a blood pressure estimation
algorithm based on the acquired raw data, adisplay unit 14 for
displaying the user’s blood pressure estimated by the blood
pressure estimator 13, a data transmitter 12 for transmitting
the raw data acquired by the blood pressure estimator 13 to
the server 20, and a controller 16 for controlling the entire
operation of the blood pressure measurement apparatus 10
and determining a level of rareness of the raw data.

[0050] Theraw data may be a waveform created by the flow
of blood between systole and diastole, which is acquired
when pressure applied through the cuff 11 is reduced.
[0051] The blood pressure estimator 13 may apply the
blood pressure estimation algorithm to the raw data acquired
by the adjustment of pressure by the cuff 11 to thus calculate
systolic pressure, diastolic pressure, and pulse

[0052] The systolic pressure, diastolic pressure, and pulse
may be displayed on the display unit 14 of the blood pressure
measurement apparatus 10, so that the user may check his or
her blood pressure through information displayed on the dis-
play unit 14.

[0053] The data transmitter 12 may transmit the raw data to
which the blood pressure estimation algorithm is to be
applied, instead of blood pressure information obtained by
applying the blood pressure algorithm, to the server 20.
[0054] Since the raw data is personal information, the blood
pressure measurement apparatus 10 may display a message
for getting confirmation on whether to transmit theraw data to
the server 20, on the display unit 14, in order to obtain the
user’s approval before transmitting the raw data.

[0055] Ifacommand for approving transmission of the raw
data to the server 20 may be received from the user through
the input unit 15, the data transmitter 12 may transmit the raw
data to the server 20.

[0056] Here, the input unit 15 may be configured with a
plurality of buttons that perform predetermined functions,
and the display unit 14 may be, for example, a general display
including a Liquid Crystal Display (LCD), a touch panel, etc.
Ifthe display unit 14 is a touch panel, a command for approv-
ing transmission of the raw data to the server 20 may be input
through the display unit 14.

[0057] The server 20 may be a server that may be managed
by the manufacturing company of the blood pressure mea-
surement apparatus 10, a server that is managed by public
medical institution, or a hospital server. However, in the fol-
lowing description the server 20 is assumed to be a server that
is managed by the manufacturing company ofthe blood pres-
sure measurement apparatus 10.

[0058] The server 20 may include a data receiver 21 for
receiving the raw data transmitted from the blood pressure
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measurement apparatus 10, and a rareness determiner 22 for
classifying the raw data received by the data receiver 21
according to rareness or importance of the raw data, storing
the classified data to construct database, and determining
whether to give a reward for data provision according to a
level of rareness of the raw data.

[0059] Communication between the data transmitter 12 of
the blood pressure measurement apparatus 10 and the data
receiver 21 of the server 20 any be carried out through, for
example, code division multiple access (CDMA), a wired/
wireless LAN, Wibro, 3G, 4G, a public switched telephone
network (PSTN), etc. However, the communication is not
limited to these.

[0060] Therareness determiner 22 may determine a level of
rareness of the raw data based on determination criteria
including the age of the user using the blood pressure mea-
surement apparatus 10, the user’s medical history, a blood
pressure measurement environment, the aspect of the raw
data, etc.

[0061] In order to continue to improve and develop the
blood pressure estimation algorithm, it is important to include
various and rare raw data in database. That is, in order to
develop an algorithm capable of measuring various blood
pressures of individuals, rare raw data deviated from sample
data is needed in addition to normal raw data.

[0062] Accordingly, the rareness determiner 22 may deter-
mine a group to which raw data belongs based on determina-
tion criteria, such as a user’s age, a user’s medical history,
etc., to determine whether the raw data is rare information
deviated from a normal sampling group.

[0063] Also, the rareness determiner 22 may determine
whether an aspect of the raw data, that is, the waveform type,
etc. of the raw data, shows rare information deviated from
normal waveforms.

[0064] In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data is determined. For example, in order to
possibly prevent an error of wrongly determining, as rare
data, raw data acquired when a user’s condition is abnormal,
such as when blood pressure is measured just after meal or
when blood pressure is measured just after exercise, a blood
pressure measurement environment may be recognized to be
used for determination on rareness of raw data. The blood
pressure measurement environment may include various fac-
tors, for example, a time at which blood pressure has been
measured, a user’s temperature, etc. However, the blood pres-
sure measurement environment is not limited to these.

[0065] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0066] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-
mination based on the rareness determination criteria as
described above, and classify raw data according to weights.

[0067] Also, the rareness determiner 22 may determine
whether the received raw data is redundancy data about the
same user. Since already collected data about the same user
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may not be considered as raw data for improvement and
development of an algorithm, such redundancy data may be
excluded from database.

[0068] Then, the rareness determiner 12 may store the clas-
sified raw data to construct database for developing a blood
pressure estimation algorithm.

[0069] The manufacturing company of the blood pressure
measurement apparatus 10 may give a reward to a provider
who has provided rare data among the raw data classified by
the rareness determiner 22.

[0070] That is, after raw data is classified, the rareness
determiner 22 may determine, if there is raw data to which a
weight exceeding a reference value has been allocated, that a
reward for provision of the raw data should be given.

[0071] Here, the reference value may be decided in advance
to determine a degree of contribution to improvement and
development of a blood pressure estimation algorithm. The
reward for data provision may be given by various methods.
[0072] That is, the reward for data provision may be given
in such a manner to offer discounts when the corresponding
user purchases other equipment, to pay compensation to the
corresponding user, or the like. However, methods of giving a
reward for data provision are not limited to these.

[0073] Operation of determining a level of rareness of raw
data, which may be performed by the server 20, may also be
performed by the blood pressure measurement apparatus 10.
[0074] The controller 16 of the blood pressure measure-
ment apparatus 10 may determine a level of rareness of raw
data based on determination criteria including a user’s age, a
user’s medical history, a blood pressure measurement envi-
ronment, the aspect of raw data, etc.

[0075] The controller 16 may determine a group to which
raw data belongs, based on determination criteria, such as a
user’s age and a user’s medical history, to thus determine
whether the raw data is rare information deviated from a
normal sampling group.

[0076] Also, the controller 16 may determine whether an
aspect of raw data, that is, the waveform of raw data, is
deviated from a normal waveform to thus determine whether
the raw data is rare information.

[0077] In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data is determined. For example, in order to
possibly prevent an error of wrongly determining, as rare
data, raw data acquired when a user’s condition is abnormal,
such as when blood pressure is measured just after meal or
when blood pressure is measured just after exercise, a blood
pressure measurement environment may be recognized to be
used for determination on rareness of raw data. The blood
pressure measurement environment may include various fac-
tors, for example, a time at which blood pressure has been
measured, a user’s temperature, etc. However, the blood pres-
sure measurement environment is not limited to these.
[0078] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0079] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-

Jan. 23,2014

mination based on the rareness determination criteria as
described above, and classify raw data according to weights.
[0080] However, operation of allocating a weight to raw
data may be omitted, or performed by the rareness determiner
22 of the server 20, as described above. Since the weight
allocation operation may be mainly used for determination on
whether to give a reward for data provision, the weight allo-
cation operation may be performed by the server 20, instead
of the blood pressure measurement apparatus 10.

[0081] Meanwhile, if the classified raw data may be trans-
mitted to the server 20, the rareness determiner 22 of the
server 20 can determine whether the received raw data is
redundancy data about the same user, as described above.
Since already collected data about the same user may not be
considered as raw data for improvement and development of
an algorithm, such redundancy data may be excluded from
database.

[0082] FIG. 3 is a conceptual view showing a system for
development of a blood pressure estimation algorithm,
according to one or more embodiments, and FIG. 4 is a block
diagram showing the configuration of a system for develop-
ment of the blood pressure estimation algorithm according to
one or more embodiments, such as the system shown in FIG.
3.

[0083] The system for development of the blood pressure
estimation algorithm, according to one or more embodi-
ments, may include a blood pressure measurement apparatus
10 for measuring blood pressure, a gateway 30 for transmit-
ting raw data transmitted from the blood pressure measure-
ment apparatus 10 to a server 20, and the server 20 for receiv-
ing the raw data transmitted from the gateway 30.

[0084] The blood pressure measurement apparatus 10 may
be a non-invasive blood pressure measurement apparatus, and
may include a fully automatic blood pressure measurement
apparatus such as may be used at home or hospitals.

[0085] The blood pressure measurement apparatus 10 may
include an input unit 15 for allowing a user to input a com-
mand for operating the blood pressure measurement appara-
tus 10, a cuff 11 for applying pressure to the user’s body
region (generally, the user’s arm) by being worn around the
user’s arm or by inserting the user’s arm thereinto, a blood
pressure estimator 13 for acquiring raw data by adjusting
pressurethat is applied through the cuff 11, and estimating the
user’s blood pressure using a blood pressure estimation algo-
rithm based on the acquired raw data, a display unit 14 for
displaying the user’s blood pressure estimated by the blood
pressure estimator 13, a data transmitter 12 for transmitting
the raw data acquired by the blood pressure estimator 13 to
the gateway 30, and a controller 16 for controlling the entire
operation of the blood pressure measurement apparatus 10
and determining a level of rareness of the raw data.

[0086] Theraw data may be a waveform created by the flow
of blood between systole and diastole, which is acquired
when pressure applied through the cuff 11 is reduced.
[0087] The blood pressure estimator 13 may apply the
blood pressure estimation algorithm to the raw data acquired
by the adjustment of pressure by the cuff 11 to thus calculate
systolic pressure, diastolic pressure, and pulse. The systolic
pressure, diastolic pressure, and pulse may be displayed on
the display unit 14 of the blood pressure measurement appa-
ratus 10, so that the user may check his or her blood pressure
through information displayed on the display unit 14.
[0088] Thedatatransmitter 12 may transmit the raw data to
which the blood pressure estimation algorithm is to be
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applied, instead of blood pressure information obtained by
applying the blood pressure algorithm, to the gateway 30.
[0089] When the blood pressure measurement apparatus 10
does not have a function capable of transmitting data to the
server 20 located at a long distance, the blood pressure mea-
surement apparatus 10 may transmit raw data to the server 20
via the gateway 30.

[0090] Inageneral healthcare system, since the gateway 30
may perform a function of connecting a biometric informa-
tion measuring sensor including the blood pressure measure-
ment apparatus 10 to a hospital server, a public medical
institute, etc., the blood pressure measurement apparatus 10
may transmit raw data to the server 20 through the function of
the gateway 30.

[0091] The gateway 30 may include an input unit 34 for
receiving a command for operating the gateway 30, a com-
munication unit 31 for receiving raw data from the blood
pressure measurement apparatus 10 and transmitting the raw
data to the server 20, a controller 32 for controlling the entire
operation of the gateway 30, and a display unit 33 for display-
ing information related to the operation of the gateway 30.
[0092] Here, the gateway 30 may be, for example, a type
integrated with a display, a set-top box type including an IP
TV or cable TV, a smart phone type, a wibro terminal type, a
Wifi wireless router type, a PC type including a tablet PC, or
a type integrated with medical equipment, etc. However, the
gateway 30 is not limited to these.

[0093] Communication between the data transmitter 12 of
the blood pressure measurement apparatus 10 and the com-
munication unit 31 of the gateway 30 may be carried out
through, for example, Bluetooth, infrared data association
(IrDA), Wifi, a wired/wireless LAN, Zigbee, Serial, near field
communication (NFC), USB communication, etc. However,
the communication is not limited to these.

[0094] Also, the communication unit 31 of the gateway 30
and the data receiver 21 of the server 20 may be carried out
through, for example, CDMA, a wired/wireless LAN, Wibro,
3G, 4G, PSTN, etc. However, the communication is not lim-
ited to these.

[0095] Meanwhile, since the raw data is personal informa-
tion, the gateway 30 may display a message for getting con-
firmation on whether to transmit the raw data to the server 20,
on the display unit 33, in order to obtain the user’s approval
before transmitting the raw data.

[0096] Ifacommand for approving transmission of the raw
data to the server 20 is received from the user through the
input unit 34, the communication unit 31 may transmit the
raw data to the server 20.

[0097] Here, the input unit 34 may be configured with a
plurality of buttons that perform predetermined functions,
like the input unit 15 of the blood pressure measurement
apparatus 10, and the display unit 33 may be, or example a
general display including a LCD, or a touch panel, etc. If the
display unit 33 is a touch panel, a command for approving
transmission of the raw data to the server 20 may be input
through the display unit 33.

[0098] According to one or more embodiments, an opera-
tion of obtaining an approval for transmission of raw data to
the server 20 may be performed by the blood pressure mea-
surement apparatus 10. That is, operation of obtaining an
approval for transmission of raw data to the server 20 may be
performed by one of the blood pressure measurement appa-
ratus 10 and the gateway 30.
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[0099] The server 20 may include a data receiver 21 for
receiving the raw data transmitted from the blood pressure
measurement apparatus 10, and a rareness determiner 22 for
classifying the raw data received by the data receiver 21
according to rareness or importance of the raw data, storing
the classified raw data to construct database, and determining
whether to give a reward for data provision according to a
level of rareness of the raw data.

[0100] Therareness determiner 22 may determine a level of
rareness of the raw data based on determination criteria
including the user’s age, the user’s medical history, a blood
pressure measurement environment, the aspect of the raw
data, etc.

[0101] In order to continue to improve and develop the
blood pressure estimation algorithm, it may be useful to
include various and rare raw data in database. That is, in order
to develop an algorithm capable of measuring various blood
pressures of individuals, rare raw data deviated from sample
data may be needed in addition to normal raw data

[0102] Accordingly, the rareness determiner 22 may deter-
mine a group to which raw data belongs based on determina-
tion criteria, such as a user’s age, a user’s medical history,
etc., to determine whether the raw data is rare information
deviated from a normal sampling group.

[0103] Also, it may be determined whether an aspect ofthe
raw data, thatis, the waveform type, etc. of the raw data shows
rare information deviated from normal waveforms.

[0104] In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data is determined. For example, in order to
prevent an error of wrongly determining, as rare data, raw
data acquired when a user’s condition is abnormal, such as
when blood pressure is measured just after meal or when
blood pressure is measured just after exercise, a blood pres-
sure measurement environment may be recognized to be used
for determination on rareness of raw data. The blood pressure
measurement environment may include various factors, for
example, a time at which blood pressure has been measured,
a user’s temperature, etc. However, the blood pressure mea-
surement environment is not limited to these.

[0105] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0106] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-
mination based on the rareness determination criteria as
described above, and classify raw data according to weights.

[0107] Also, the rareness determiner 22 may determine
whether the received raw data is redundancy data about the
same user. Since already collected data about the same user
may not be considered as raw data for improvement and
development of an algorithm, such redundancy data may be
excluded from database.

[0108] The rareness determiner 12 may store the classified
raw data to construct database for developing a blood pres-
sure estimation algorithm.
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[0109] The manufacturing company of the blood pressure
measurement apparatus 10 may give a reward to a provider
who has provided rare data among the raw data classified by
the rareness determiner 22.

[0110] That is, after raw data is classified, the rareness
determiner 22may determine if a weight allocated to raw data
exceeds a reference value, that a reward for provision of the
raw data should be be given.

[0111] Here, the reference value may be decided in advance
to determine a degree of contribution to improvement and
development of a blood pressure estimation algorithm. The
reward for data provision may be given by various methods.
[0112] That is, the reward for data provision may be given
in such a manner to offer discounts when the corresponding
user purchases other equipment, to pay compensation to the
corresponding user, or the like. However, methods of giving a
reward for data provision are not limited to these.

[0113] An operation of determining a level of rareness of
raw data, which may be performed by the server 20, may also
be performed by the gateway 30.

[0114] The controller 32 of the gateway 30 may determine
alevel of rareness of raw data based on determination criteria
including a user’s age, a user’s medical history, a blood pres-
sure measurement environment, the aspect of raw data, etc.
[0115] The controller 32 may determine a group to which
raw data belongs, based on determination criteria, such as a
user’s age and a user’s medical history, to thus determine
whether the raw data is rare information deviated from a
normal sampling group.

[0116] Also, the controller 32 may determine whether an
aspect of raw data, such as the waveform of raw data is
deviated from a normal waveform to thus determine whether
the raw data is rare information.

[0117] In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data may be determined. For example, in
order to possibly prevent an error of wrongly determining, as
rare data, raw data acquired when a user’s condition is abnor-
mal, such as when blood pressure is measured just after meal
or when blood pressure is measured just after exercise, a
blood pressure measurement environment may be recognized
to be used for determination on rareness of raw data. The
blood pressure measurement environment may include vari-
ous factors, for example, a time at which blood pressure has
been measured, a user’s temperature, etc. However, the blood
pressure measurement environment is not limited to these.
[0118] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0119] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-
mination based on the rareness determination criteria as
described above, and classify raw data according to weights.
[0120] However, an operation of allocating a weight to raw
data may be omitted, or performed by the rareness determiner
22 of the server 20, as described above. Since the weight
allocation operation may be mainly used for determination on
whether to give a reward for data provision, the weight allo-
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cation operation may be performed by the server 20, instead
of the blood pressure measurement apparatus 10.

[0121] Meanwhile, if the classified raw data is transmitted
to the server 20, the rareness determiner 22 of the server 20
may determine whether the received raw data is redundancy
data about the same user, as described above. Since already
collected data about the same user may not be considered as
raw data for improvement and development of an algorithm,
such redundancy data may be excluded from database.
[0122] FIGS. 5 and 6 are flowcharts showing raw data col-
lecting methods for developing a blood pressure estimation
algorithm, which are performed in a system for development
of ablood pressure estimation algorithm according to one or
more embodiments, such as the system shown in FIG. 2.
[0123] Referring to FIGS. 2 and 5, first, the blood pressure
measurement apparatus 10 may acquire raw data (100).
[0124] If the blood pressure measurement apparatus 10
acquires the raw data, the blood pressure measurement appa-
ratus 10 may display a message for getting confirmation on
whether to transmit the raw data to the server 20, on the
display unit 14 (110)

[0125] Ifacommand for approving transmission of the raw
data to the server 20 is received, the blood pressure measure-
ment apparatus 10 may transmit the raw data to the server 20
(120 and 130).

[0126] Since theraw data is personal information, the blood
pressure measurement apparatus 10 may display a message
for getting confirmation on whether to transmit the raw data to
the server 20, on the display unit 14, in order to obtain a user’s
approval before transmitting the raw data.

[0127] Ifacommand for approving transmission of the raw
data to the server 20 is received from the user through the
input unit 15, the data transmitter 12 may transmit the raw
data to the server 20.

[0128] Here, the input unit 15 may be configured with a
plurality of buttons that perform predetermined functions,
and the display unit 14 may be, for example, a general display
including a LCD, or a touch panel, etc. If the display unit 14
is atouch panel, a command for approving transmission of the
raw data to the server 20 may be input through the display unit
14.

[0129] Ifthe server 20 receives the raw data, the server 20
may determine whether the received raw data is redundancy
data about the same user (140). Since already collected data
about the same user may not be considered as raw data for
improvement and development of an algorithm, such redun-
dancy data may be excluded from database.

[0130] Iftheraw dataisnotredundancy data about the same
user, the server 20 may allocate a weight to the raw data
according to a level of rareness of the raw data, and may
classify the raw data according to the allocated weight (150,
160, and 170).

[0131] The server 20 may determine a level of rareness of
raw data based on determination criteria including the age of
a user using the blood pressure measurement apparatus 10,
the user’s medical history, a blood pressure measurement
environment, the aspect of raw data, etc.

[0132] In order to continue to improve and develop the
blood pressure estimation algorithm, it may be useful to
include various and rare raw data in database. That is, in order
to develop an algorithm capable of measuring various blood
pressures of individuals, rare raw data deviated from sample
data may be needed in addition to normal raw data.
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[0133] Accordingly, the server 20 may determine a group to
which raw data belongs based on determination criteria, such
as a user’s age, a user’s medical history, etc., to determine
whether the raw data is rare information deviated from a
normal sampling group.

[0134] Also, the server 20 may determine whether an
aspect of the raw data, such as the waveform type, etc. of the
raw data, is rare information deviated from normal wave-
forms.

[0135] In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data may be determined. For example, in
order to possibly prevent an error of wrongly determining, as
rare data, raw data acquired when a user’s condition is abnot-
mal, such as when blood pressure is measured just after meal
or when blood pressure is measured just after exercise, a
blood pressure measurement environment may be recognized
to be used for determination on rareness of raw data. The
blood pressure measurement environment may include vari-
ous factors, for example, a time at which blood pressure has
been measured, a user’s temperature, etc. However, the blood
pressure measurement environment is not limited to these.
[0136] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0137] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-
mination based on the rareness determination criteria as
described above, and classify raw data according to weights.
[0138] Thatis, after raw datais classified, the server 20 may
give a reward for provision of raw data to which a weight
exceeding a reference value has been allocated (180).

[0139] Here, the reference value may be decided in advance
to determine a degree of contribution to improvement and
development of a blood pressure estimation algorithm. The
reward for data provision may be given by various methods.
[0140] That is, the reward for data provision may be given
in such a manner to offer discounts when the corresponding
user purchases other equipment, to pay compensation to the
corresponding user, or the like. However, methods of giving a
reward for data provision are not limited to these.

[0141] The server 20 may store the classified raw data to
construct database for developing a blood pressure estimation
algorithm (190).

[0142] Referring to FIGS. 2 and 6, the blood pressure mea-
surement apparatus 10 may acquire raw data (200).

[0143] Ifthe raw data is acquired, the blood pressure mea-
surement apparatus 10 may determine a level of rareness of
the raw data, may allocate a weight to the raw data according
to the determined level of rareness of the raw data, and may
classify the raw data according to the allocated weight (210,
220, and 230).

[0144] Theblood pressure measurement apparatus 10 may
determine a level of rareness of the raw data based on deter-
mination criteria including the age of a user using the blood
pressure measurement apparatus 10, the user’s medical his-
tory, a blood pressure measurement environment, the aspect
of the raw data, etc.
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[0145] 1In order to continue to improve and develop the
blood pressure estimation algorithm, it may be useful to
include various and rare raw data in database. That is, in order
to develop an algorithm capable of measuring various blood
pressures of individuals, rare raw data deviated from sample
data may be needed in addition to normal raw data.

[0146] Accordingly, the blood pressure measurement appa-
ratus 10 may determine a group to which raw data belongs
based on determination criteria, such as the user’s age, the
user’s medical history, etc., to determine whether the raw data
is rare information deviated from a normal sampling group.
[0147] Also, the blood pressure measurement apparatus 10
may determine whether an aspect of the raw data such as the
waveform type, etc. of the raw data, is rare information devi-
ated from normal waveforms.

[0148] In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data is determined. For example, in order to
possibly prevent an error of wrongly determining, as rare
data, raw data acquired when a user’s condition is abnormal,
such as when blood pressure is measured just after meal or
when blood pressure is measured just after exercise, a blood
pressure measurement environment may be recognized to be
used for determination on rareness of raw data. The blood
pressure measurement environment may include various fac-
tors, for example, a time at which blood pressure has been
measured, a user’s temperature, etc. However, the blood pres-
sure measurement environment is not limited to these.
[0149] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0150] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-
mination based on the rareness determination criteria as
described above, and classify raw data according to weights.
[0151] That is, after raw data is classified, the blood pres-
sure measurement apparatus 10 may display a message for
getting confirmation on whether to transmit the raw data to
the server 20, on the display unit 14 (240).

[0152] Ifacommand for approving transmission of the raw
data to the server 20 is received from the user through the
input unit 15, the blood pressure measurement apparatus 10
may transmit the raw data to the server 20 (250 and 260).
[0153] Since theraw data is personal information, the blood
pressure measurement apparatus 10 may display a message
for getting confirmation on whether to transmit the raw data to
the server 20, on the display unit 14, in order to obtain the
user’s approval before transmitting the raw data.

[0154] Ifacommand for approving transmission of the raw
data to the server 20 is received from the user through the
input unit 15, the data transmitter 12 may transmit the raw
data to the server 20.

[0155] Here, the input unit 15 may be configured with a
plurality of buttons that perform predetermined functions,
and the display unit 14 may be, for example, a general display
including a LCD, or a touch panel, etc. If the display unit 14
is atouch panel, a command for approving transmission of the
raw data to the server 20 may be input through the display unit
14.
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[0156] Ifthe raw data is received, the server 20 may deter-
mine whether the received raw data is redundancy data about
the same user. Since already collected data about the same
user may not be considered as raw data for improvement and
development of an algorithm, such redundancy data may be
excluded from database.

[0157] Iftheraw datais not redundancy data about the same
user, the server 20 may give a reward for provision ofraw data
to which a weight exceeding a reference value has been allo-
cated (280).

[0158] Here, the reference value may be decided in advance
to determine a degree of contribution to improvement and
development of a blood pressure estimation algorithm. The
reward for data provision may be given by various methods.
[0159] That is, the reward for data provision may be given
in such a manner to offer discounts when the corresponding
user purchases other equipment, to pay compensation to the
corresponding user, or the like. However, methods of giving a
reward for data provision are not limited to these.

[0160] The server 20 may store the classified raw data to
construct database for developing a blood pressure estimation
algorithm (290).

[0161] FIGS.7 and 8 are flowcharts showing raw data col-
lecting methods for developing a blood pressure estimation
algorithm according to one or more embodiments, which are
performed in system for development of the blood pressure
estimation algorithm, such as the system as shown in FIG. 4.
[0162] Referring to FIGS. 4 and 7, the blood pressure mea-
surement apparatus 10 may acquire raw data (300).

[0163] Then, the blood pressure measurement apparatus 10
may transmit the raw data to the gateway 30 (310).

[0164] If the raw data is received, the gateway 30 may
display a message for getting confirmation on whether to
transmit the raw data to the server 20, on the display unit 33.
[0165] Ifacommand for approving transmission of the raw
data to the server 20 is received, the gateway 30 may transmit
the raw data to the server 20 (330 and 340).

[0166] Since the raw data is personal information, the gate-
way 30 may display a message for getting confirmation on
whether to transmit the raw data to the server 20, on the
display unit 33, in order to obtain a user’s approval before
transmitting the raw data.

[0167] Ifacommand for approving transmission of the raw
data to the server 20 is received from the user through the
input unit 34, the communication unit 31 may transmit the
raw data to the server 20.

[0168] Here, the input unit 34 may be configured with a
plurality of buttons that perform predetermined functions,
and the display unit 33 may be, for example, a general display
including a LCD, or a touch panel, etc. If the display unit 33
is atouch panel, a command for approving transmission of the
raw data to the server 20 may be input through the display unit
33.

[0169] The following operations 350 through 400 are the
same as the operations 140 through 190 of FIG. 5, and accord-
ingly, detailed descriptions thereof will be omitted.

[0170] Referring to FIGS. 4 and 8, the blood pressure mea-
surement apparatus 10 may acquire raw data (500).

[0171] Then, the blood pressure measurement apparatus 10
may transmit the acquired raw data to the gateway 30 (510).
[0172] If the raw data is received, the gateway 30 may
determine a level of rareness of the raw data, and may allocate
a weight to the raw data according to the determined level of
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rareness of the raw data, thus classifying the raw data accord-
ing to the allocated weight (520, 530, and 540).

[0173] Thegateway 30 may determine a level of rareness of
the raw data based on determination criteria including a user’s
age, a user’s medical history, a blood pressure measurement
environment, the aspect of the raw data, etc.

[0174] In order to continue to improve and develop the
blood pressure estimation algorithm, it may be useful to
include various and rare raw data in database. That is, in order
to develop an algorithm capable of measuring various blood
pressures of individuals, rare raw data deviated from sample
data may be needed in addition to normal raw data.

[0175] Accordingly, the gateway 30 may determine a group
to which raw data belongs based on determination criteria,
such as a user’s age, a user’s medical history, etc., to deter-
mine whether the raw data is rare information deviated from
a normal sampling group.

[0176] Also, the gateway 30 may determine whether an
aspect of the raw data such as the waveform type, etc. of the
raw data, shows rare information deviated from normal wave-
forms.

[0177] 1In addition, in order to possibly prevent an error of
wrongly determining certain raw data as rare data due to an
abnormal blood pressure measurement environment, a blood
pressure measurement environment may be included in rare-
ness determination criteria according to which a level of
rareness of raw data may be determined. For example, in
order to possibly prevent an error of wrongly determining, as
rare data, raw data acquired when a user’s condition is abnor-
mal, such as when blood pressure is measured just after meal
or when blood pressure is measured just after exercise, a
blood pressure measurement environment may be recognized
to be used for determination on rareness of raw data. The
blood pressure measurement environment may include vari-
ous factors, for example, a time at which blood pressure has
been measured, a user’s temperature, etc. However, the blood
pressure measurement environment is not limited to these.
[0178] As such, a level of rareness of raw data may be
determined, and a weight may be allocated to the raw data
according to the determined level of rareness, thereby classi-
fying the raw data.

[0179] That is, the raw data may be classified according to
its value in such a manner to allocate a greater weight to raw
data further deviated from sample data, according to deter-
mination based on the rareness determination criteria as
described above, and classify raw data according to weights.
[0180] If the raw data is classified, the gateway 30 may
display a message for getting confirmation on whether to
transmit the raw data to the server 20, on the display unit 33
(550).

[0181] Ifacommand for approving transmission of the raw
data to the server 20 is received, the gateway 30 may transmit
the raw data to the server 20 (560 and 570).

[0182] Since the raw data is personal information, the gate-
way 30 may display a message for getting confirmation on
whether to transmit the raw data to the server 20, on the
display unit 33, in order to obtain the user’s approval before
transmitting the raw data.

[0183] Ifacommand for approving transmission of the raw
data to the server 20 is received from the user through the
input unit 34, the communication unit 31 may transmit the
raw data to the server 20.

[0184] Here, the input unit 34 may be configured with a
plurality of buttons that perform predetermined functions,
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and the display unit 33 may be, for example, a general display
including a LCD, or a touch panel, etc. If the display unit 33
is atouch panel, a command for approving transmission of the
raw data to the server 20 may be input through the display unit
33.

[0185] The following operations 580 through 600 are the
same as the operations 270 through 290 of FIG. 6, and accord-
ingly, detailed descriptions thereof will be omitted.

[0186] As described above, by providing a system and
method capable of collecting raw data for improvement or
development of a blood pressure estimation algorithm, a
blood pressure estimation algorithm capable of more cor-
rectly estimating blood pressure may be provided.

[0187] In addition, by giving a reward for data provision,
raw data may be actively collected.

[0188] In one or more embodiments, any apparatus, sys-
tem, element, or interpretable unit descriptions herein include
one or more hardware devices or hardware processing ele-
ments. For example, in one or more embodiments, any
described apparatus, system, element, retriever, pre or post-
processing elements, tracker, detector, encoder, decoder, etc.,
may further include one or more memories and/or processing
elements, and any hardware input/output transmission
devices, or represent operating portions/aspects of one or
more respective processing elements or devices. Further, the
term apparatus should be considered synonymous with ele-
ments of a physical system, not limited to a single device or
enclosure or all described elements embodied in single
respective enclosures in all embodiments, but rather, depend-
ing on embodiment, is open to being embodied together or
separately in differing enclosures and/or locations through
differing hardware elements.

[0189] In addition to the above described embodiments,
embodiments can also be implemented through computer
readable code/instructions in/on a non-transitory medium,
e.g., a computer readable medium, to control at least one
processing device, such as a processor or computer, to imple-
ment any above described embodiment. The medium can
correspond to any defined, measurable, and tangible structure
permitting the storing and/or transmission of the computer
readable code.

[0190] The media may also include, e.g., in combination
with the computer readable code, data files, data structures,
and the like. One or more embodiments of computer-readable
media include: magnetic media such as hard disks, floppy
disks, and magnetic tape; optical media such as CD ROM
disks and DVDs; magneto-optical media such as optical
disks; and hardware devices that are specially configured to
store and perform program instructions, such as read-only
memory (ROM), random access memory (RAM), flash
memory, and the like. Computer readable code may include
both machine code, such as produced by a compiler, and files
containing higher level code that may be executed by the
computer using an interpreter, for example. The media may
also be any defined, measurable, and tangible distributed
network, so that the computer readable code is stored and
executed in a distributed fashion. Still further, as only an
example, the processing element could include a processor or
a computer processor, and processing elements may be dis-
tributed and/or included in a single device.

[0191] The computer-readable media may also be embod-
ied in at least one application specific integrated circuit
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(ASIC) or Field Programmable Gate Array (FPGA), as only
examples, which execute (e.g., processes like a processor)
program instructions.

[0192] While aspects of the present invention has been
particularly shown and described with reference to differing
embodiments thereof, it should be understood that these
embodiments should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of fea-
tures or aspects within each embodiment should typically be
considered as available for other similar features or aspects in
the remaining embodiments. Suitable results may equally be
achieved if the described techniques are performed in a dif-
ferent order and/or if components in a described system,
architecture, device, or circuit are combined in a different
manner and/or replaced or supplemented by other compo-
nents or their equivalents.

[0193] Thus, although a few embodiments have been
shown and described, with additional embodiments being
equally available, it would be appreciated by those skilled in
the art that changes may be made in these embodiments
without departing from the principles and spirit of the inven-
tion, the scope of which is defined in the claims and their
equivalents.

What is claimed is:

1. A blood pressure measurement apparatus comprising:

a blood pressure estimator configured to acquire raw data
for estimating blood pressure, and to estimate blood
pressure from the raw data according to a blood pressure
estimation algorithm; and

a controller configured to determine a level of rareness of
the raw data, and to determine whether to transmit the
raw data according to the determined level of rareness of
the raw data.

2. The blood pressure measurement apparatus according to
claim 1, wherein the controller determines the level of rare-
ness of the raw data based on determination criteria including
at least one of an age of a user using the blood pressure
measurement apparatus, the user’s medical history, a blood
pressure measuring environment, and an aspect of the raw
data.

3. The blood pressure measurement apparatus according to
claim 1, further comprising a display unit configured to dis-
play the estimated blood pressure, and to receive a command
from the controller to display a message for getting confir-
mation on whether to transmit the raw data.

4. The blood pressure measurement apparatus according to
claim 1, further comprising a data transmitter configured to
transmit the raw data if a command for approving transmis-
sion of the raw data is received.

5. The blood pressure measurement apparatus according to
claim 4, wherein the data transmitter transmits the raw data to
a server or a gateway.

6. A gateway comprising;

a communication unit configured to receive raw data from

a blood pressure measurement apparatus; and

a controller configured to determine a level of rareness of
the raw data, and to determine whether to transmit the
raw data according to the determined level of rareness of
the raw data.

7. The gateway according to claim 6, wherein the controller

determines the level of rareness of the raw data based on
determination criteria including at least one of an age of a user
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using the blood pressure measurement apparatus, the user’s
medical history, a blood pressure measuring environment,
and an aspect of the raw data.

8. The gateway according to claim 6, further comprising a
display unit configured to receive a command from the con-
troller to display a message for getting confirmation on
whether to transmit the raw data.

9. The gateway according to claim 6, wherein the commu-
nication unit transmits the raw data to a server if a command
for approving transmission of the raw data is received.

10. A system comprising:

a blood pressure measurement apparatus configured to
acquire raw data that is used as base information for
measurement of blood pressure; and

a server configured to receive the raw data, to determine a
level of rareness of the raw data, and to determine
whether to give a reward for provision of the raw data to
a user of the system according to the determined level of
rareness of the raw data.

11. The system according to claim 10, wherein the server

comprises:

a data receiver configured to receive raw data; and

a rareness determiner configured to determine a level of
rareness of the raw data based on determination criteria
including at least one of an age of a user using the blood
pressure measurement apparatus, the user’s medical his-
tory, a blood pressure measuring environment, and an
aspect of the raw data, and to allocate a weight to the raw
data according to the determined level of rareness of the
raw data.

12. The system according to claim 11, wherein the rareness
determiner determines the reward to be given if the weight
allocated to the raw data exceeds a reference value.

13. The system according to claim 11, wherein when the
raw data is redundancy data about a same user, the rareness
determiner allocates no weight to the raw data.

14. The system according to claim 10, further comprising a
gateway configured to receive raw data transmitted from the
blood pressure measurement apparatus, and to transmit the
received raw data to the server.

15. A method comprising:

at a blood pressure measurement apparatus, acquiring raw
data for estimating blood pressure from a user;

at the blood pressure measurement apparatus, transmitting
the raw data to a server; and

atthe server, determining a level of rareness of the raw data,
and determining whether to give a reward for provision
of the raw data according to the determined level of
rareness of the raw data.

16. The method according to claim 15, further comprising,
at the blood pressure measurement apparatus, displaying, if
acquiring the raw data, a message for getting confirmation on
whether to transmit the raw data to the server.

17. The method according to claim 15, wherein the trans-
mitting of the raw data to the server comprises, at the blood
pressure measurement apparatus, transmitting the raw data to
the server if acommand for approving transmission of the raw
data to the server is received.

18. The method according to claim 15, wherein the deter-
mining of the level of rareness of the raw data and the deter-
mining of whether to give the reward for provision of the raw
data according to the determined level of rareness of the raw
data comprise:
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at the server, determining the level of rareness of the raw
data based on determination criteria including at least
one of an age of a user using the blood pressure mea-
surement apparatus, the user’s medical history. a blood
pressure measuring environment, and an aspect of the
raw data;

at the server, allocating a weight to the raw data according

to the determined level of the rareness; and

at the server, determining the reward to be given if the

weight allocated to the raw data exceeds a reference
value.

19. The method according to claim 18, wherein the allo-
cating of the weight to the raw data according to the deter-
mined level of the rareness comprises allocating no weight to
the raw data if the raw data is redundancy data about a same
user.

20. A method comprising:

at a blood pressure measurement apparatus, acquiring raw

data for estimating blood pressure from a user, and trans-
mitting the raw data to a gateway;

at the gateway, transmitting the raw data to a server; and

atthe server, determining a level of rareness of the raw data,

and determining whether to give a reward for provision
of the raw data according to the determined level of the
raw data.

21. The method according to claim 20, further comprising,
at the gateway, displaying a message for getting confirmation
on whether to transmit the raw data to the server if the raw
data is transmitted to the gateway.

22. The method according to claim 20, wherein the trans-
mitting of the raw data to the server comprises, at the gateway,
transmitting the raw data to the server if a command for
approving transmission of the raw data to the server is
received.

23. The method according to claim 20, wherein the deter-
mining of the level of rareness of the raw data and the deter-
mining of whether to give the reward for provision of the raw
data according to the determined level of rareness of the raw
data, comprise:

determining the level of rareness of the raw data based on

determination criteria including at least one of an age of
a user using the blood pressure measurement apparatus,
the user’s medical history, a blood pressure measuring
environment, and an aspect of the raw data;

allocating a weight to the raw data according to the deter-

mined level of rareness of the raw data; and
determining the reward to be given if the weight allocated
to the raw data exceeds a reference value.

24. The method according to claim 23, wherein the allo-
cating of the weight to the raw data according to the deter-
mined level of the rareness comprises allocating no weight to
the raw data if the received raw data is redundancy data about
a same user.

25. A method comprising:

acquiring raw data for estimating blood pressure from a

user;

determining a level of rareness of the raw data, and deter-

mining whether to give a reward for provision of the raw
data according to the determined level of rareness of the
raw data.

26. The method according to claim 25, further comprising
displaying, if acquiring the raw data, a message for getting
confirmation on whether to transmit the raw data to a server.
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27. The method according to claim 25, further comprising
transmitting the raw data to the server if a command for
approving transmission of the raw data to the server is
received.

28. The method according to claim 25, wherein the deter-
mining of the level of rareness of the raw data and the deter-
mining of whether to give the reward for provision of the raw
data according to the determined level of rareness of the raw
data comprise:

determining the level of rareness of the raw data based on

determination criteria including at least one of an age of
auser using the blood pressure measurement apparatus,
the user’s medical history, a blood pressure measuring
environment, and an aspect of the raw data;

allocating a weight to the raw data according to the deter-

mined level of the rareness;

and determining the reward to be given if the weight allo-

cated to the raw data exceeds a reference value.

29. The method according to claim 28, wherein the allo-
cating of the weight to the raw data according to the detetr-
mined level of the rareness comprises allocating no weight to
the raw data if the raw data is redundancy data about a same
user.
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