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(57) ABSTRACT

A vital sign information collection system has a vital sign
information measuring device that measures vital sign infor-
mation, a vital sign information collecting device that per-
forms authentication by attribute information of a measure-
ment subject and collects the vital sign information
measured by the vital sign information measuring device,
and links the attribute information with the collected vital
sign information, and a management device that acquires the
attribute information and the vital sign information linked
with each other, from the vital sign information collecting
device, and retains the vital sign information linked with
personal information to identify the measurement subject.
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VITAL SIGN INFORMATION COLLECTION
SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Application
No. 2014-29592, filed on Feb. 19, 2014, the entire contents
of which are incorporated herein by reference.

FIELD

[0002] An embodiment of the present invention relates to
a vital sign information collection system that collects vital
sign information.

BACKGROUND

[0003] A system has been proposed that uploads data
measured by plural personal devices to a server. In a system
of this type, since formats of the data that is transmitted to
the server are different from each other between device
manufacturers, there is a problem that only the devices
manufactured by the same device manufacturer can be
incorporated into the system.

[0004] In addition, for example, in a case in which vital
sign information such as a pulse wave or electrocardiogram
is aggregated to the server, it is necessary to thoroughly
perform information management so that the vital sign
information is not abused.

[0005] A vital sign information measuring device that
measures vital sign information includes a wearable device
that is worn on a body of a person, such as a pulse wave
sensor, and a stationary device that is used by many and
unspecified persons, such as a scale. Since the stationary
device is used by many and unspecified persons, a device is
needed that identifies a particular person corresponding to
the measurement result, without an error. The wearable
device is required to be small and light because of the nature
of being worn on a person, and power consumption is also
required to be suppressed as much as possible. Therefore, it
is difficult to store lots of measurement data in the wearable
device, and it is difficult to transmit the measurement data to
a distant location in terms of power consumption, even when
a wireless transmission function of the measurement data is
given to the wearable device.

[0006] Thus, an existing system is not capable of centrally
managing plural pieces of vital sign information while
considering security. An object of the present invention is to
provide a vital sign information collection system and vital
sign information collecting device capable of centrally man-
aging vital sign information while considering security.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a diagram illustrating an example of a
configuration of a vital sign information collection system 1
according to a first embodiment of the present invention;
[0008] FIG. 2 is a block diagram illustrating an example of
an internal configuration of a wearable type vital sign
information measuring device 2;

[0009] FIG. 3 is a diagram illustrating an example of an
appearance of a wristband type vital sign information col-
lecting device 3;
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[0010] FIG. 4 is a block diagram illustrating an example of
an internal configuration of the vital sign information col-
lecting device 3;

[0011] FIG. 5is a block diagram illustrating an example of
an internal configuration of a server 4;

[0012] FIGS. 6A and 6B are block diagrams each illus-
trating an example of an information terminal 5,

[0013] FIG. 7 is a flowchart illustrating an example of a
processing procedure according to the first embodiment;
[0014] FIG. 8 is a flowchart illustrating an example of a
processing procedure of a case in which the vital sign
information measuring device 2 ends sensing operation and
then the vital sign information collecting device 3 starts
sensing operation in a second embodiment of the present
invention;

[0015] FIGS. 9A and 9B are configuration diagrams illus-
trating a schematic configuration of a vital sign information
collection system 1' according to a third embodiment of the
present invention; and

[0016] FIG. 10 is a diagram describing application
examples of a vital sign information collecting device
according to a fourth embodiment of the present invention.

DETAILED DESCRIPTION

[0017] According to one embodiment, a vital sign infor-
mation collection system has a vital sign information mea-
suring device that measures vital sign information, a vital
sign information collecting device that performs authenti-
cation by attribute information of a measurement subject and
collects the vital sign information measured by the vital sign
information measuring device, and links the attribute infor-
mation with the collected vital sign information, and a
management device that acquires the attribute information
and the vital sign information linked with each other, from
the vital sign information collecting device, and retains the
vital sign information linked with personal information to
identify the measurement subject.

[0018] Hereinafter, embodiments of the present invention
are described with reference to the drawings. Although a
configuration and operation in a vital sign information
collection system and vital sign information collecting
device are mainly described in the following embodiments,
a configuration and operation omitted in the following
description may exist in the vital sign information collection
system and vital sign information collecting device. How-
ever, those omitted configuration and operation are included
in the scope of the present embodiments.

First Embodiment

Vital Sign Information Collection System

[0019] FIG. 1 is a configuration diagram illustrating a
schematic configuration of a vital sign information collec-
tion system 1. The vital sign information collection system
1 of FIG. 1 includes vital sign information measuring
devices 2, 2' that measure vital sign information, a vital sign
information collecting device 3 that performs authentication
of a measurement subject and collects the vital sign infor-
mation measured by the vital sign information measuring
devices 2, 2', and a management device that acquires the
vital sign information collected by the vital sign information
collecting device 3, and retains the vital sign information
and personal information of the measurement subject linked
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with each other. There is a case in which information
terminals 5, 5' function as the management device, and there
is also a case in which the server 4 functions as the
management device.

[0020] The vital sign information measuring device 2 may
be any of a wearable device that is worn on a body of the
measurement subject and detects the vital sign information,
and a stationary device that is used by many and unspecified
persons and detects the vital sign information, such as a
scale 2', or a sphygmomanometer.

[0021] Sensing data detected by the wearable device is
typically continuous stream type data, and sensing data
detected by the stationary device is typically sporadic event
type data. In the following, the wearable device is referred
to as a wearable type vital sign information measuring
device 2, and the stationary device is referred to as a
stationary type vital sign information measuring device 2.
[0022] The vital sign information collecting device 3 has
an authentication ID that is managed by the vital sign
information collecting device 3. The authentication ID is
attribute information for identifying a measurement subject
from other measurement subjects, in the vital sign informa-
tion collecting device 3. The authentication ID does not
necessarily have to be specific information capable of sub-
stantially uniquely identifying the measurement subject,
such as the name and date of birth, health insurance number,
or social security number of the measurement subject. It is
rather preferable that the authentication ID is specified
information to be capable of identifying the measurement
subject in a range in which personal information cannot be
identified, in the vital sign information collecting device 3.
[0023] The vital sign information collecting device 3,
when performing connection setting (pairing) with the vital
sign information measuring device 2, retains the ID (sensor
D) of the vital sign information measuring device 2 and the
authentication ID of the vital sign information collecting
device bound with each other. Various types of vital sign
information that are received together with the sensor ID
from the vital sign information measuring device 2, and,
further, vital sign information collected from plural vital
sign information collecting devices 3 are retained linked
with the authentication ID of the vital sign information
collecting devices 3. With such management, the vital sign
information of the measurement subject can be integrally
managed in the vital sign information collecting device 3.
[0024] The vital sign information collection system 1 of
FIG. 1 includes information terminals 5, 5' that transmit/
receive various types of information to/from the vital sign
information collecting device 3 and the server 4. The infor-
mation terminal 5 is, for example, a portable information
terminal such as a PC, smart phone, or PDA. The informa-
tion terminal §' is, for example, a kiosk type information
terminal that includes a display screen and an input unit,
which is fixedly installed in public agencies such as streets
and shops, hospitals, nursing facilities, and sports facilities.
[0025] When the measurement subject logs in to the
information terminals 5, §', and vital sign information is
transmitted from the vital sign information collecting device
3 to the information terminals 5, §', it is possible to retain the
vital sign information linked with login information in the
information terminals 5, 5'. Thus, the vital sign information
measured by the vital sign information measuring device 2
can be integrally managed by the information terminals 5, 5'
together with the login information.
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[0026] Here, by associating the login information with the
user 1D, it becomes possible to retain the user ID, authen-
tication ID, and vital sign information linked with each other
in the information terminals 5, 5'. The user ID is preferably
the information capable of uniquely identifying the mea-
surement subject, such as the name and date of birth, mail
address, health insurance number, or social security number.
[0027] The vital sign information collection system 1 of
FIG. 1 may include an information browsing terminal 6 that
browses a part of the vital sign information stored in the
server 4. For example, the information browsing terminal 6
acquires from the server 4 the vital sign information about
the measurement subject to which authentication has been
performed, and analysis data analyzed by the server 4 in
relation to the vital sign information, and displays the
information and the data. Incidentally, the function of the
information browsing terminal 6 may be included in the
information terminals 5, 5'. That is, the information termi-
nals 5, 5' may each have a function of transmitting the vital
sign information to the server 4, and a function of acquiring
necessary information from the server 4 and displaying the
information.

[0028] Incidentally, in the present embodiment, the infor-
mation browsing terminal 6 is not essential for the vital sign
information collection system 1, and is provided if neces-
sary.

[0029] The vital sign information collecting device 3, as
described later, is carried by a user, and memory capacity of
the device is limited. Therefore, the vital sign information
collecting device 3 may delete the vital sign information
when transmission of vital sign information to the server 4
or information terminals 5, 5' is completed.

[0030] <Vital Sign Information Measuring Device>
[0031] FIG. 2is a block diagram illustrating an example of
an internal configuration of the wearable type vital sign
information measuring device 2. The vital sign information
measuring device 2 of FIG. 2 includes a pulse wave sensor
11 that measures a pulse wave, an acceleration sensor 12 that
detects motion of the body, an electrocardiogram sensor 13
that measures a heartbeat; a temperature sensor 14 that
measures body temperature, a data storage unit 15 that stores
sensing data of those sensors, a communication unit 16 that
communicates with the vital sign information collecting
device 3, and a control unit 17 that performs control of an
entire of an inside of the vital sign information measuring
device 2.

[0032] The vital sign information measuring device 2 of
FIG. 2 is capable of analyzing, for example, a sleep state of
a person by using vital sign information detected by the
pulse wave sensor 11, acceleration sensor 12, and electro-
cardiogram sensor 13. More specifically, a sleep state and an
awake state are identified from the motion of the body
detected by the acceleration sensor 12, and fluctuation of the
heartbeat or pulse is acquired by the electrocardiogram
sensor 13 or pulse wave sensor 11, and sympathetic nerve
activity and parasympathetic nerve activity are obtained by
frequency analysis of the fluctuation of the heartbeat or
pulse, and the sleep state is determined from balance of these
activities.

[0033] In addition, the vital sign information measuring
device 2 of FIG. 2 is also capable of analyzing the body
temperature and the motion of the body, so that the vital sign
information measuring device 2 can be utilized for sleep
management, exercise management, and health manage-
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ment. The analysis of the sleep state described above, or the
like may be performed by using the measurement data of
each sensor in the vital sign information measuring device 2;
alternatively, only sensing may be performed in the vital
sign information measuring device 2, and the analysis of the
measurement data, or the like may be performed by the vital
sign information collecting device 3, information terminals
5, §, or server 4.

[0034] Incidentally, a type of the sensor provided in the
wearable type vital sign information measuring device 2 is
not limited to the sensor illustrated in FIG. 2. For example,
a sensor that measures blood oxygen saturation level, a
sensor that measures blood pressure, and a sensor that
measures brain waves may be provided.

[0035] Since the data storage unit 15 is provided in the
vital sign information measuring device 2 of FIG. 2, the vital
sign information detected by each sensor can be once stored
in the data storage unit 15, and moved from the data storage
unit 15 to the communication unit 16 at a predetermined
timing, and transmitted to the vital sign information collect-
ing device 3. Incidentally, it is not essential to provide the
data storage unit 15 in the vital sign information measuring
device 2, and the vital sign information detected by each
sensor may be transmitted at any time to the vital sign
information collecting device 3 without being stored.
[0036] Some of the sensors in the vital sign information
measuring device 2 of FIG. 2 is made to adhere with
adhesive material such as an adhesive bandage or to be in
close proximity sandwiching a small space to skin of a
person, and each sensor is capable of performing continuous
sensing while adhering or being in close proximity to the
skin of the person.

[0037] Incidentally, the number of the vital sign informa-
tion measuring devices 2 is not limited to one, and the plural
vital sign information measuring devices 2 that respectively
measure different kinds of vital sign information may be
provided in the vital sign information collection system 1.
The vital sign information measuring device 2 is not limited
to the device incorporating the plural sensors illustrated in
FIG. 2, and plural vital sign information measuring devices
2 each incorporating a single or a small number of sensors
may be provided in the vital sign information collection
system 1.

[0038] <Vital Sign Information Collecting Device>
[0039] The vital sign information collecting device 3 is a
sensor hub capable of collecting the data measured in the
vital sign information measuring device 2. The vital sign
information collecting device 3 is possessed by the mea-
surement subject whose vital sign information is measured
by the vital sign information measuring device 2, and is
considered to be made into a wristband type that is worn on
an arm of a person, as illustrated in FIG. 3, for example. The
vital sign information collecting device 3 may be provided
with a function unit 3a to have a function of performing
authentication by the vital sign information such as a vein or
fingerprint by contacting a finger, a display function of
displaying the vital sign information acquired and an analy-
sis result of the vital sign information, or the like. A wearing
form of the measurement subject can be variously modified
to, for example, a ring type, adhesive bandage type, or
eyeglasses wearable type.

[0040] FIG. 4 is a block diagram illustrating an example of
an internal configuration of the vital sign information col-
lecting device 3. The vital sign information collecting device
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3 of FIG. 4 includes a measurement subject authentication
unit 21, a pairing unit 22, a vital sign information receiving
unit 23, a vital sign information storage unit 24, a device
authentication unit 25, and a vital sign information trans-
mitting unit 26.

[0041] The measurement subject authentication unit 21
authenticates the measurement subject who possesses the
vital sign information collecting device 3. For a specific
method of authentication, various techniques can be applied,
such as authentication by using the vital sign information
such as a retina, vein, or fingerprint, authentication by a
voice print, or authentication by input information such as a
password.

[0042] A function of detecting attachment and detachment
of the vital sign information collecting device 3 may be
provided to start authentication processing by the measure-
ment subject authentication unit 21 automatically when the
vital sign information collecting device 3 is worn on the
measurement subject. In this way, usability for the user in
the authentication processing can be improved. In addition,
authentication information at the time of authentication may
be validated while the vital sign information collecting
device 3 is worn on the person after the automatic or manual
authentication processing, and the authentication informa-
tion may be invalidated when the vital sign information
collecting device 3 is taken off. Thus, high level of security
can be achieved.

[0043] The pairing unit 22 pairs the vital sign information
collecting device 3 and the vital sign information measuring
device 2 with each other, and performs linking of the
measurement subject who possesses the vital sign informa-
tion collecting device 3 and the vital sign information
measured by the vital sign information measuring device 2.
In a case in which the wearable type vital sign information
measuring device 2 is used, pairing processing is preferably
performed between the vital sign information measuring
device 2 and the vital sign information collecting device 3
before starting measurement of the vital sign information by
the vital sign information measuring device 2. As for a
specific technique of the pairing processing, it is considered
to perform linking of the vital sign information measuring
device 2 that is used, for each measurement subject authen-
ticated by the vital sign information collecting device 3. At
the time of the linking, the sensor ID of the vital sign
information measuring device 2 and the authentication ID of
the vital sign information collecting device 3 are used.
[0044] In this case, in a case in which the vital sign
information collecting device 3 is taken off from the body of
the person, the vital sign information collecting device 3
preferably be automatically disabled to acquire the vital sign
information from the vital sign information measuring
device 2. Thus, abuse of the vital sign information can be
prevented, and the vital sign information of a different
person is no longer collected erroneously, so that reliability
of the vital sign information collected by the vital sign
information collecting device 3 can be improved.

[0045] Tt is considered that the pairing unit 22 performs
pairing processing between the vital sign information col-
lecting device 3 and the stationary type vital sign informa-
tion measuring device 2 such as the scale 2' or the sphyg-
momanometer, with any of the following procedures of (1)
to (5).

[0046] (1) Device authentication is performed in advance
between the vital sign information measuring device 2 and
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the vital sign information collecting device 3, and after the
measurement by the vital sign information measuring device
2, the vital sign information is transmitted from the vital sign
information measuring device 2 to the vital sign information
collecting device 3.

[0047] (2) The vital sign information is measured by the
vital sign information measuring device 2, and then the vital
sign information collecting device 3 is brought close to the
vital sign information measuring device 2 to acquire the vital
sign information. In this case, it is assumed that the vital sign
information collecting device 3 and the vital sign informa-
tion measuring device 2 each have a short-range wireless
communication function such as NFC (Near Field Commu-
nication: registered trademark), or Bluetooth (registered
trademark).

[0048] (3) It is made so that the vital sign information is
measured by the vital sign information measuring device 2,
and then a list of communication devices with which the
vital sign information collecting device 3 can communicate
is displayed on a display screen of the vital sign information
collecting device 3, and when the user selects a specific vital
sign information measuring device 2 from the list, the vital
sign information can be acquired from the vital sign infor-
mation measuring device 2. In this case, it is assumed that
the vital sign information collecting device 3 includes a
display function and an information selection function.
[0049] (4) The vital sign information is measured by the
vital sign information measuring device 2, and then the vital
sign information measuring device 2 automatically transmits
the vital sign information to a vital sign information col-
lecting device 3 in the closest location.

[0050] (5) Before the measurement of the vital sign infor-
mation is started by the vital sign information measuring
device 2, the vital sign information measuring device 2 and
the vital sign information collecting device 3 are in contact
with each other, or arranged in close proximity to perform
authentication, and the vital sign information measured by
the vital sign information measuring device 2 is automati-
cally acquired by the vital sign information collecting device
3 with which authentication has been performed.

[0051] The vital sign information receiving unit 23 in the
vital sign information collecting device 3 of FIG. 4 receives
the vital sign information transmitted from the vital sign
information measuring device 2 to which the pairing is
performed with any procedure described above, and stores
the vital sign information in the vital sign information
storage unit 24. Transmission and reception of the vital sign
information between the vital sign information collecting
device 3 and the vital sign information measuring device 2
are wirelessly performed. A specific form of the wireless
does not matter, and, for example, Bluetooth (registered
trademark), infrared communication, other various types of
short-range wireless communication, and wireless LAN are
considered.

[0052] The device authentication unit 25 performs authen-
tication with the information terminal 5. The vital sign
information transmitting unit 26 transmits the vital sign
information collected by the vital sign information collect-
ing device 3 together with the authentication ID to the
information terminal § to which device authentication has
been performed.

[0053] As described in a third embodiment, in a case in
which the vital sign information collecting device 3 per-
forms transmission/reception of the data directly to/from the
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server 4, the device authentication unit 25 performs device
authentication with the server 4. In this case, the vital sign
information transmitting unit 26 transmits the vital sign
information collected by the vital sign information collect-
ing device 3 to the server 4 to which device authentication
has been performed. Incidentally, after the user logs in from
the server 4 or the information terminals 5, 5' with the ID and
password, it is also possible to manually register the vital
sign information collecting device 3 of the user, and it is
possible to omit the device authentication unit 25 in this
case.

[0054] The vital sign information transmitting unit 26
transmits the authentication ID, the vital sign information,
and the like to the server 4 and information terminal 5. At
this time, information granularity may be adjusted of the
vital sign information that is transmitted to the server 4 and
the information terminal 5. For example, the vital sign
information collecting device 3 may determine whether or
not there is abnormality in the vital sign information, and
transmit the vital sign information appropriately thinned out
in a case in which it is determined that the vital sign
information is normal, and transmit detailed vital sign infor-
mation in a case in which it is determined that there is
abnormality. Specifically, the vital sign information collect-
ing device 3 has a function of retaining raw data for the latest
predetermined time, and deletes the data at any time in a case
in which the vital sign information does not have abnormal-
ity. In a case in which it is determined that the vital sign
information has abnormality (for example, arrhythmia), the
raw data (electrocardiogram or pulse wave) around the
abnormality is transmitted. The data around the abnormality
1s, for example, the data that is retained at the time when 1t
is determined that there is abnormality, and the data from
that time until when it is determined that the abnormality is
ended.

[0055] <Management Server>

[0056] FIG. 5is a block diagram illustrating an example of
an internal configuration of the server 4. The server 4 of FIG.
5 includes a user management unit 31, a communication umit
32, a data secondary processing unit 33, a time series
integration database 34 (herein after, time series integration
DB), and a big data analysis unit 35.

[0057] The user management unit 31 manages authenti-
cation information and personal information of the user. The
communication unit 32 acquires the vital sign information
and the like from the information terminals 5, 5' in a case in
which the information terminals 5, 5' exist, and acquires the
vital sign information and the like from the vital sign
information collecting device 3 in a case in which the
information terminals 5, 5' do not exist. The data secondary
processing unit 33 performs processing of classifying the
vital sign information acquired, for example, for each type
and each user, processing of analyzing the vital sign infor-
mation, and the like.

[0058] The time series integration DB 34, for example,
finely divides and stores the vital sign information. In FIG.
5, an example is illustrated in which the vital sign informa-
tion is divided into a sleep, exercise, stress, behavior, meal,
diagnostic interview to be stored; however, the vital sign
information is not limited thereto.

[0059] As time elapses, a large amount of data is stored in
the time series integration DB 34, and the data becomes big
data eventually. The big data includes the vital sign infor-
mation over a long period of a large number of users, and is
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valuable data that can be used for various analyses. For
example, for each age or gender, a sleep tendency or
behavior pattern can be analyzed, and health management
can be performed. Therefore, for example, various analyses
can be performed by providing the big data analysis unit 35
in the server 4, or outside the server 4. In some cases, big
data may be generated including the vital sign information
from which the user information is deleted, and the data may
be sold. Incidentally, the big data analysis unit 35 is not an
essential configuration unit of the present system.

[0060] FIG. 5 is an example of the server 4, and the
internal configuration of the server 4 is not limited to the
configuration illustrated in FIG. 5. In addition, the plural
servers 4 may be provided. In addition, a separate server 4
may be provided for each type of the vital sign information,
or for a specific user group. Further, it may be made so that
the vital sign information and the like are transmitted to the
server 4 from the information terminal 5 and the vital sign
information collecting device 3, and, when the server 4
completes reception of the vital sign information and the
like, the information indicating the completion is transmitted
from the server 4 to the information terminal 5 and the vital
sign information collecting device 3, and the information
terminal 5 and the vital sign information collecting device 3
that receive the information delete the transmitted vital sign
information. Thus, overflow of the memory capacity can be
prevented in the information terminal 5 and the vital sign
information collecting device 3. The vital sign information
stored in the vital sign information measuring device 2 may
also be deleted at the timing of deletion of the vital sign
information stored in the information terminal 5 and the vital
sign information collecting device 3.

[0061] <Information Terminal>

[0062] FIGS. 6A and 6B are block diagrams illustrating
examples of information terminals 5, 5'. The information
terminals 5, 5' of FIG. 6A each include a user management
unit 41, a sensor hub communication unit 42, a data storage
unit 43, a server communication unit 44, an information
input unit 45, and a control unit 46. The information terminal
5 that includes the user management unit 41 is a manage-
ment device that retains the vital sign information linked
with the personal information capable of identifying the
measurement subject.

[0063] Theuser management unit 41 includes a sensor hub
registration unit 47, and a linking unit 48. The sensor hub
registration unit 47 registers identification information of the
vital sign information collecting device 3 that is an object
that acquires the vital sign information. The linking unit 48
links a measurement subject who logs in using the informa-
tion terminal and the vital sign information collecting device
3 that possesses the vital sign information of the measure-
ment subject with each other. The linking unit 48, for
example, performs authentication processing between the
information terminal 5 and the vital sign information col-
lecting device 3 after the measurement subject has logged in
to the information terminal 5, and, when the vital sign
information collecting device 3 possesses the information of
the user who has logged in, links the vital sign information
collecting device 3 with the user who has logged in.
[0064] The login to the information terminal 5 and the
login to the server may be performed separately. For
example, as illustrated in FIG. 6B, a user management
function 41' may be prepared in a cloud server side, and a
service login screen may be deployed in the information
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terminals 5, 5' with the user management function 41'. In this
case, the ID and password are registered with the cloud
server, and login to the server is performed by accessing
from a browser. That is, the server 4 becomes the manage-
ment device that retains the vital sign information linked
with the personal information capable of identifying the
measurement subject.

[0065] In authentication of the vital sign information col-
lecting device 3 by the measurement subject authentication
unit 21, authentication information from a fingerprint or the
like and a unique ID (authentication ID) are managed
associated with each other, and the sensing data can be
bound with an individual by associating the user manage-
ment by the user management function 41' with the authen-
tication ID.

[0066] In this way, in the authentication of the vital sign
information collecting device 3 by the measurement subject
authentication unit 21, management is performed in a state
in which the individual cannot be uniquely identified. On the
other hand, in the user management by the user management
unit 41, user management function 41', the individual can be
substantially uniquely identified. It becomes possible to
perform management with higher level of security by inte-
grally managing these in the server 4 side.

[0067] In FIGS. 6A and 6B, the sensor hub communica-
tion unit 42 receives the vital sign information wirelessly
transmitted from the vital sign information collecting device
3 through Bluetooth, other short-range wireless communi-
cation, or the like, and stores the vital sign information
received in the data storage unit 43.

[0068] The server communication unit 44 transmits the
vital sign information stored in the data storage unit 43 to the
server 4.

[0069] Ina caseinwhich the information terminal 5 has an
advanced data processing function, the vital sign informa-
tion stored in the data storage unit 43 may be analyzed, and
distinctive vital sign information may be extracted and
transmitted to the server 4. Thus, communication traffic with
the server 4 can be reduced, and processing can be simplified
in the data secondary processing unit 33 in the server 4.
[0070] The information input unit 45 is an input device
such as a keyboard, and inputs various types of information.
[0071] Various types of related information (correct data)
about the vital sign information of the user may be input by
using the information input unit 45. For example, informa-
tion about a detail of eat and drink, taking medicine, physical
condition, exertion, and the like may be input by the user
with the information input unit 45. In order to help infor-
mation input of the user, information of the diagnostic
interview may be displayed on a display screen of the
information terminal 5, and the user may answer the diag-
nostic interview via the information input unit 45. By
inputting the correct data, a detailed analysis is possible by
looking back what the user has done at the time, about the
data measured.

[0072] Here, the pairing of the vital sign information
measuring device 2 and the vital sign information collecting
device 3 is described with reference to a flowchart of FIG.
7. First, it is determined whether or not the user wears the
vital sign information collecting device 3 (step S1). Regard-
ing the determination of whether or not the user wears the
device, wearing/non-wearing can be easily determined, if,
for example, a switch is provided to a wearing portion of the
vital sign information collecting device 3 and the switch is
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turned on when the device is worn. However, wearing
determination is not essential, and a wearing state may be
notified by user operation.

[0073] The processing stays in step S1 until the vital sign
information collecting device 3 is worn, and when the device
is worn, it is determined whether or not there is a registered
account of the vital sign information measuring device 2
(step S2). When there is no account, it is inquired to the user
whether or not the authentication information of the vital
sign information measuring device 2 is registered (step S3),
and a unique ID is issued to the measurement subject in a
case in which the user desires (step S4), and then the
authentication information of the vital sign information
measuring device 2 is registered (step S5).

[0074] On the other hand, when it is determined that there
is a registered account in step S2, it is determined whether
or not an account is added (step S6). In a case in which the
account is added, the processing proceeds to step S3
described above, and in a case in which the account is not
added, it is determined whether or not the vital sign infor-
mation measuring device 2 that is used is added (step S7),
and in the case in which the account is added, the processing
proceeds to step S5.

[0075] In acase in which it is determined that the account
1s not added in step S7, or the processing of step S5 is ended,
authentication processing with the vital sign information
measuring device 2 is performed (step S8). Next, it is
determined whether or not the authentication is OK (step
S9), and the processing returns to step S8 when the authen-
tication is not OK, and connection is established with the
vital sign information measuring device 2 when the authen-
tication is OK (step S10). The connection of this case is, for
example, connection of Bluetooth (registered trademark).
When the connection is established, a sensing start com-
mand is transmitted to the vital sign information measuring
device 2 (step S11). Thus, the vital sign information mea-
suring device 2 starts sensing, and stores the vital sign
information measured in the vital sign information measur-
ing device 2. The information stored is automatically trans-
mitted to the vital sign information collecting device 3 after
a certain time elapses. Alternatively, the vital sign informa-
tion measuring device 2 can be configured to successively
transmit the vital sign information measured after the sens-
ing start, to the vital sign information collecting device 3.

Second Embodiment

[0076] The vital sign information collecting device 3 may
include a function of measuring a state of the measurement
subject, besides the function of collecting the vital sign
information measured by the vital sign information measur-
ing device 2. In this case, the vital sign information collect-
ing device 3 can be used to continuously measure the vital
sign information with the vital sign information measuring
device 2 while a person wears the vital sign information
measuring device 2, and, in a case in which the person takes
off the vital sign information measuring device 2, instead,
the vital sign information collecting device 3 continuously
measures the state of the measurement subject. Thus, as long
as the person wears the vital sign information collecting
device 3, regardless of whether or not the person wears the
vital sign information measuring device 2, it is possible to
always continue to measure any vital sign information, and
to precisely record the person’s sleep, behavior, or the like.
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[0077] 1In a second embodiment, an aspect is described in
which the vital sign information measuring device 2 and the
vital sign information collecting device 3 work together,
thereby seamlessly executing the various types of sensing
for the measurement subject. FIG. 8 is a flowchart illustrat-
ing an example of a processing procedure of the vital sign
information collecting device 3 of a case in which the vital
sign information measuring device 2 ends sensing operation
and then the vital sign information collecting device 3 starts
sensing operation.

[0078] In this embodiment, the vital sign information
collecting device 3 that has transmitted the sensing start
command in step S11 of FIG. 7 disconnects the connection
with the vital sign information measuring device 2 (step S12
of FIG. 8). After that, the vital sign information measuring
device 2 continues measurement, and retains the data in a
storage area of the vital sign information measuring device
2. Alternatively, it may be made so that the vital sign
information measuring device 2 continues measurement
without disconnecting the connection, and the vital sign
information collecting device 3 successively receives mea-
surement information.

[0079] First, connection with the vital sign information
measuring device 2 is established of, for example, Bluetooth
(step S21). When the connection is established, a sensing
stop command is transmitted to the vital sign information
measuring device 2 (step S22). When the vital sign infor-
mation measuring device 2 that has received the command
stops sensing operation and transmits the vital sign infor-
mation stored in the data storage unit 43, the vital sign
information is acquired (step S23). Next, it is determined
whether or not acquisition of the vital sign information is
completed (step S24). Step S23 and S24 are repeated until
acquisition is completed, and when the acquisition is com-
pleted, a delete command is transmitted to the vital sign
information measuring device 2 (step S25). The vital sign
information measuring device 2 that receives the command
deletes the transmitted vital sign information. After that, the
connection with the vital sign information measuring device
2 is disconnected (step S26), and after that, sensing opera-
tion is started by a sensor incorporated in the vital sign
information collecting device 3 (step S27).

[0080] Regarding the processing of the present embodi-
ment, the following usage is considered, for example.
Before the user goes to bed, step S12 (or a series of flow
including previous steps) is performed, and while the user is
sleeping, the vital sign information measuring device 2
continuously measures the vital sign information about a
sleep state of the user, and the vital sign information
measured is stored in the vital sign information measuring
device 2. When the user wakes up in the morning, the
processing of steps S21 to S27 is performed. At this time, the
vital sign information stored in the vital sign information
measuring device 2 is transmitted to the vital sign informa-
tion collecting device 3, and, after that, the vital sign
information collecting device 3 can start measurement using
the sensor in the vital sign information collecting device 3,
of, for example, an amount of activity or behavior of the
user, in which the object or quality is different from the
information measured by the vital sign information measur-
ing device 2 until then.

[0081] In this way, with the processing procedure of FIG.
8, the vital sign information measuring device 2 and the vital
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sign information collecting device 3 can continuously
acquire the vital sign information of the user by sharing.
[0082] Incidentally, in the above description, the vital sign
information measuring device 2 is stopped before the mea-
surement of the vital sign information collecting device 3 is
started; however, it is possible to simultaneously perform
vital sign information measurement by the vital sign infor-
mation measuring device 2 and measurement (behavior
measurement) of a state of a wearer by the vital sign
information collecting device 3. In this way, the vital sign
information measured by the vital sign information measur-
ing device 2 and the behavior information measured by the
vital sign information collecting device 3 can be compared,
and a detailed analysis of the vital sign information becomes
possible by looking back what behavior has been done at
that time, about the vital sign information measured.
[0083] Regarding the behavior information, it may be
made to mount an audio recording (or voice recognition)
function on the vital sign information collecting device 3,
and to allow the behavior information to be input by voice.

Third Embodiment

[0084] FIG. 9A is a configuration diagram of a vital sign
information collection system according to a third embodi-
ment of the present invention. In the present embodiment,
the authentication ID and the user ID are linked with each
other in the server 4 without using the information terminals
5 5.

[0085] Here, the vital sign information collecting device 3
includes a transmitting and receiving unit 27 that transmits
and receives a file and the like to/from the server 4, and a
display input unit 28, besides the components described in
the first embodiment (FIG. 9B). The transmitting and receiv-
ing unit 27 transmits the user 1D capable of substantially
uniquely identifying an individual input in the display input
unit 28, to the server 4 by using the user management
function 41" prepared in the server 4. The server 4 manages
the user ID that has been transmitted to the server, and the
authentication ID and vital sign information that have been
separately transmitted to the server linked with each other.
Such server 4 is a management device that retains the vital
sign information linked with the personal information
capable of identifying the measurement subject.

Fourth Embodiment

[0086] FIG. 10 is a diagram conceptually describing func-
tions of a vital sign information collecting device 3 with a
biological sensor that measures vital sign information. The
vital sign information collecting device 3 of FIG. 10
includes, for example, at least one of an automatic lock/
unlock function of the information terminal 5, a filtering
function of notification of an e-mail, telephone, or the like;
an information provision function, a sleep analysis function;
and an exercise analysis function.

[0087] The automatic lock/unlock function of the infor-
mation terminal 5 can be achieved by providing a short-
range wireless communication function to the vital sign
information collecting device 3, besides the authentication
function. That is, the vital sign information collecting device
3 transmits the authentication information of the authenti-
cation in the vital sign information collecting device 3 to the
information terminal 5 through the short-range wireless
communication. The information terminal 5, when the
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authentication information is transmitted from the vital sign
information collecting device 3, determines that it is an
authorized user, and allows use of the information terminal
5, that is, automatically unlocks the information terminal 5.
When a person who wears the vital sign information col-
lecting device moves to a location in which the short-range
wireless communication with the information terminal 5 is
impossible, use of the information terminal 5 is prohibited,
that is, the information terminal 5 is automatically locked.

[0088] The filtering function automatically stops a tele-
phone or e-mail ring tone, in a case in which it is determined
that the user is currently sleeping, from the vital sign
information acquire by the vital sign information collecting
device 3, for example.

[0089] Alternatively, it can be made so that, when it is
difficult to respond all of the telephone and e-mail due to a
user’s state, such as running, a caller of the telephone or a
sender of the e-mail and/or a title are only notified in the first
stage, and in a case in which the user determines to respond
the telephone or to check the contents of the e-mail, response
to the telephone or check of the e-mail is performed in the
second stage.

[0090] The information provision function displays infor-
mation such as the number of steps, on a display screen of
the vital sign information collecting device 3, in a case in
which it is determined that the user is moving, from the vital
sign information acquired by the vital sign information
collecting device 3, for example. In a case in which it is on
the way home, and a target value of the number of steps of
the day has not achieved, and it is on the train and there is
a time margin (+ weather is fine), when the train approaches
a station one stop before a station normally used, because the
target number of steps has not achieved, it is proposed to get
off the train at the station one stop before, to walk. If there
is bargain sale information or the like of a shop on the way
home, the information is also notified to encourage the user
to walk. In this way, by performing information provision
depending on the situation, it becomes possible to effectively
prompt lifestyle improvement.

[0091] The sleep analysis function displays information
about the sleep state of the user or advice about sleep on the
display screen of the vital sign information collecting device
3, according to the vital sign information acquired by the
vital sign information collecting device 3, for example.

[0092] The exercise analysis function, for example,
detects the amount of activity of the user from the vital sign
information acquired by the vital sign information collecting
device 3, and displays the amount of activity and advice
about exercise on the display screen of the vital sign
information collecting device 3.

[0093] In this way, in the present embodiment, the vital
sign information measured by the vital sign information
measuring device 2 is collected by the vital sign information
collecting device 3, and then the vital sign information is
acquired by the management device, and the vital sign
information is managed linked with the personal informa-
tion, so that various types of vital sign information for each
user can be centrally managed by the management device.
Therefore, the vital sign information can be analyzed in
detail for each type of the vital sign information, and on the
basis of the analysis result of the vital sign information for
each user, information about sleep, exercise, and health can
be provided to each user.
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[0094] At least a part of the vital sign information collec-
tion system 1 described in the above embodiments may be
configured by hardware, and may be configured by software.
In a case in which it is configured by the software, a program
that realizes at least a part of the function of the vital sign
information collection system 1 may be stored in a recording
medium such as a flexible disk or CD-ROM, and may be
executed by a computer that reads the program. The record-
ing medium is not limited to a detachable medium such as
a magnetic disk or optical disk, and may be a fixed type
recording medium such as a hard disk device or memory.
[0095] In addition, the program that realizes at least a part
of the function of the vital sign information collection
system 1 may be distributed via a communication line
(including wireless communication) such as the Internet.
Further, the program may be distributed in a state of being
encrypted, modulated, or compressed, via a wired line or
wireless line such as the Internet, or stored in the recording
medium.

[0096] Although several embodiments of the present
invention have been described, these embodiments have
been presented by way of examples, and are not intended to
limit the scope of the invention. These novel embodiments
can be embodied in various other forms, and various omis-
sions, substitutions, modifications can be made without
departing from the scope of the invention. These embodi-
ments and their modifications are included within the scope
and spirit of the invention, and included within the scope of
the invention as defined by the appended claims and equiva-
lents thereof.

1. A vital sign information collection system comprising:

a vital sign information measuring device that measures
vital sign information;

a vital sign information collecting device that performs
authentication by attribute information of a measure-
ment subject and collects the vital sign information
measured by the vital sign information measuring
device, and links the attribute information with the
collected vital sign information; and

a management device that acquires the attribute informa-
tion and the vital sign information linked with each
other, from the vital sign information collecting device,
and retains the vital sign information linked with per-
sonal information to identify the measurement subject.

2. The vital sign information collection system according

to claim 1, wherein

the management device is an information terminal, and
has a capability of transmitting the retained vital sign
information and the personal information to a server.

3. The vital sign information collection system according

to claim 1, wherein

the management device is a server, and the server inquires
personal information to identify the measurement sub-
ject of an information terminal or the vital sign infor-
mation collecting device, and receives the personal
information to identify the measurement subject from
the information terminal or the vital sign information
collecting device.

4. The vital sign information collection system according

to claim 1, wherein
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the vital sign information measuring device comprises at
least one of a device that measures unique vital sign
information of the measurement subject, and a device
that measures vital sign information of many and
unspecified persons.

5. The vital sign information collection system according
to claim 1, wherein

the vital sign information measuring device measures at
least one of an electrocardiogram, a pulse wave, an
acceleration, and a temperature.

6. The vital sign information collection system according
to claim 1, wherein

the vital sign information collecting device has a capa-
bility of being worn on a body of a measurement
subject to which authentication has been performed,
and collects vital sign information from the vital sign
information measuring device while being worn on the
body of the measurement subject.

7. The vital sign information collection system according
to claim 6, wherein

the vital sign information collecting device invalidates
information to which authentication has been per-
formed, when taken off from the body of the measure-
ment subject to which authentication has been per-
formed.

8. The vital sign information collection system according
to claim 7, wherein

the information terminal validates authentication infor-
mation to which authentication has been performed by
the authentication device while the vital sign informa-
tion collecting device is worn on the body of the
measurement subject, and invalidates the authentica-
tion information when the vital sign information col-
lecting device is taken off from the body of the mea-
surement subject.

9. The vital sign information collection system according
to claim 1, wherein

the management device transmits acquisition completion
information indicating that acquisition of the vital sign
information collected by the vital sign information
collecting device is completed, to the vital sign infor-
mation collecting device, and

the vital sign information collecting device receives the
acquisition completion information and then deletes the
vital sign information acquired by the management
device.

10. The vital sign information collection system accord-
ing to claim 1, wherein

the vital sign information collecting device interprets the
vital sign information measured by the vital sign infor-
mation measuring device, and, on the basis of the
interpreted vital sign information, variably adjusts
information granularity of the vital sign information
that is transmitted to the management device.
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