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(57) ABSTRACT

In a vital data utilization system (100), (i) measurement
systems (110) include a measurement unit (111) for mea-
suring the vital data of subjects, a clock unit for detecting
each measurement time at which vital data is measured and
a communication unit (112) for sending the vital data
including measurement time to a server (120), (ii) a server
(120) includes a communication unit (121) for receiving
pieces of vital data from measurement systems (110), a vital
data storage unit (126) in which vital data are stored, a
value-added information making unit (123) for making the
value-added information indicating the geographical distri-
bution of the vital data or the changes over time of the
geographical distributions of the vital data based on vital
data stored in the vital data storage unit (126) and a
communication unit (121) for providing the made value-
added information to the measurement systems (110) and the
PCs of service destinations, and (iii) PCs (130) and mobile
phones (1200) output, by presenting, the provided value-
added information to users.

100

/

/,110(n)

Measurement system

unit ‘

_A20

Communi- |, [ Output Communi-| | Output
cation unit] ~ |.unit cation unit unit
‘112 \113 114 112 \113 Ns

Server

Communication |
unit
121

Vital data Database
storage unit making unit
122
N
126 Value-added
[<*> information
making unit

User
information
storage unit

123
124

/ Incentive
128 v calculation unit
125

\




US 2006/0155580 A1

Patent Application Publication Jul. 13,2006 Sheet 1 of 17

¢ Palgns

eIep |ejA
s,z 19lgqns uo
paseq uollew.loul
pappe-an[eA

Vital data

>
=

Rate
Value-added

information based
on subject 1's
vital data

T 108lqns

T "OI4

elep [e}A _
5759 v_ N 123(gns

ejep |_JA
s,N 393[gns uo
paseq uoewLIojul
pappe-anjeA

*




Patent Application Publication Jul. 13,2006 Sheet 2 of 17 US 2006/0155580 A1

FIG. 2
100
/110(1) /110(n)
Measurement system Measurement system
Measurement] 111 Measurement] _111
unit unit
\ , , : Y
Communi-| 5[ Output | Communi-
cation unit] ~ Lunit @ cation unit}
V112 \113 114 Ah112
101
i~y
: )@7
s 130
/120 ! ;
Server /W ~| Communication
"lunit
\ AN
. 121
V|ta| data L Database
storage unit "1 making unit 130
ol \122
126 Value-added
7> information
making unit
Uséer \123
informatio . ,
!_;to'rgge lljn?t | <> Charging unit
~J Incentive
128 "1 calculation unit
.
\125




Patent Application Publication Jul. 13,2006 Sheet 3 of 17 US 2006/0155580 A1

206

201

200

FIG. 3



Patent Application Publication Jul. 13,2006 Sheet 4 of 17 US 2006/0155580 A1

04
301

2

207

_—
@h%—;;

FIG. 4
302
206—

208



US 2006/0155580 A1

2 / ---| gdn €19 €3 1d T 303(qns

m, l zdn 2q a zd Z 1algqns

E

_ | ..~ | 1dn jale 73 1d T 33lgns

= o1jeu33u03 | dimesadwa) awn

m Tt _._c_wuowa auLn Apog |juswaunsesyy |22UBPISSY (A 02[gns

- |

3 \ \ 02/50/€002

2 . _

L R \ |

g \ q 'Ol
== ;



Patent Application Publication Jul. 13,2006 Sheet 6 of 17 US 2006/0155580 A1

FIG. 6

Start

3

S501

Vital data received? _

Y _S502

Update database |
| __S503

Calculate average values of
respective measurement values
for N numbers of people

~_S504

Generate value-added information A
indicating changes over time of
average values of respective
measurement values

__S505

Send contractor value-added information A
| ,_,8506

Generate value-added information B
indicating geographical distribution

of measurement values for N numbers
of people

5507

| Send value-added information B I




US 2006/0155580 A1

Patent Application Publication Jul. 13,2006 Sheet 7 of 17

[ip/bwi]
ulajold auln

0°€

T°€

e

€€

(3eQ@) BwiL

ainjesadwal Apog

/£ "OId

€€'9¢E

141>

GE'9E

9E€'9¢

(0.)

alnjedadwa)
Apog



Patent Application Publication Jul. 13,2006 Sheet 8 of 17 US 2006/0155580 A1

FIG. 8
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VITAL DATA VTILIZATION SYSTEM, METHOD,
PROGRAM AND RECORDING MEDIUM

TECHNICAL FIELD

[0001] The present invention relates to a vital data utili-
zation system for processing subjects’ vital data collected
via a communication network and providing value-added
information and a vital data utilization method in the vital
data utilization system, and also relates to a program for
causing a computer to execute main processing in the vital
data utilization system according to the vital data utilization
method of the present invention and a recording medium in
which the program is recorded.

BACKGROUND ART

[0002] Health care supporting systems and services where
(i) an individual obtains individual vital data at home in
order to utilize them for individual health care and sends the
obtained data to a medical facility and the like, and (ii) the
medical facility and the like processes and describes the
information so that the individual and/or the client can
understand the data and sends them to the individual and/or
the client.

[0003] FIG. 1 is a diagram showing the information flow
in a conventional health care supporting system. In the
conventional health care supporting system like this, as
shown in FIG. 1, value-added information made of only one
subject’s vital data is provided to a subject, or a contractor
who is a directly interested party of the subject, for example,
his/her guardian, employer or the like. In other words, in the
conventional health care supporting system, the focus is
placed on that, as soon as abnormality is detected in indi-
vidual vital data, the abnormality is immediately notified to
the subject and/or the contractor.

[0004] The above-mentioned things are described in the
Japanese Laid-Open application No. 2001-137199 publica-
tion.

[0005] However, if not only an individual utilizes his/her
vital data for health care but also information indicating
health condition of the whole society that is made based on
subjects’ vital data including other people can be utilized,
health care supporting systems and services can become
socially more useful. For example, the epidemic of an
infection such as an influenza or food poisoning can be
anticipated by judging from the increase in the rate of
subjects with a fever. In the case where a countermeasure for
it is taken early, more effective health care can be realized.
If a public institution or the like takes this countermeasure,
it is effective for preventing the epidemic from becoming
wide spread.

[0006] An object of the present invention is, taking into
consideration a new need like mentioned above, to provide
a vital data utilization system, method, program and record-
ing medium that socially contribute more.

DISCLOSURE OF INVENTION

[0007] 1Inorderto achieve the above-mentioned object, the
vital data utilization system, of the present invention,
includes: a server; a receiving apparatus; and measurement
instruments, in the system, the server, the receiving appa-
ratus and the measurement instruments are connected to
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each other via a communication network, each of the mea-
surement instruments has: a vital data measurement unit for
measuring vital data of a subject; a clock unit for detecting
measurement time at which the vital data is measured; and
a sending unit for sending, to the server, a set of information
including the measured vital data and the measurement time,
the server has: a receiving unit for receiving, from the
measurement instruments, sets of information, one of which
being the set of information; a storage unit for holding the
sets of information; a database making unit for storing the
received sets of information into the storage unit and for
making a database; a value-added information making unit
for computing the vital data of subjects stored in the data-
base and the respective measurement time in an associated
manner and for making value-added information indicating
changes over time of the vital data of subjects; and a
value-added information providing unit for providing the
receiving apparatus with the made value-added information,
and the receiving apparatus has: an output unit for receiving
the value-added information provided by the value-added
information providing unit, for outputting, by presenting, the
value-added information.

[0008] Therefore, with the present invention, the server
apparatus can make the value-added information that indi-
cates changes over time of vital data based on sets of vital
data that have already been measured in measurements
instruments and the respectively corresponding measure-
ment time and provide the value-added information that is
made based on the sets of vital data of subjects to the
receiving apparatus.

[0009] Also, in a first aspect of the present invention, in
the vital data utilization system, the sending unit further
adds, to respective sets of information, identification infor-
mation for identifying a corresponding measurement instru-
ment or subject and sends the respective sets of information
including the identification information to the server, the
database making unit makes individual databases where the
sets of information for respective measurement instruments
or subjects are stored based on the identification informa-
tion, and the value-added information making unit calculates
differential values between the vital data included in the sets
of information that are stored in the individual databases and
previously-set standard values of the vital data, averages the
calculated differential values concerning the subjects who
satisfy a predetermined condition in a predetermined time
segment, and makes value-added information indicating
changes over time of average values of the differential
values concerning the subjects.

[0010] Here, in the case of making a setting by which vital
data are sent to the server apparatus within a fraction of a
second from the time the respective vital data are measured,
the time when the server received vital data may be regarded
as the corresponding measurement time. In this case, the
information on the time is stored in the server apparatus.

[0011] As described up to this point, with the present
invention, the server apparatus placed at the service provider
collects vital data of subjects in real time and makes value-
added information showing the change in the health status of
the whole subjects. Therefore, an individual, a medical
institute, a public institute, a company and the like that are
the service destination of value-added information can grasp
the occurrence and status of, for example, an infection (such
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as an influenza and food poisoning) by microbes including
a virus substantially in real time by referring to this value-
added information. This produces an effect that an indi-
vidual, a medical institute, a public institute, a company and
the like become possible to take countermeasures that are
more effective and timely for the interest of health care of
individuals or the whole society.

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1 is a diagram showing information flow in a
conventional health care supporting system.

[0013] FIG. 2 is a block diagram showing the structure of
the vital data utilization system of a first embodiment in the
present invention.

[0014] FIG. 3 is a diagram showing the appearance of a
toilet apparatus that is an example of the measurement
system shown in FIG. 2.

[0015] FIG. 4 is a diagram showing the setting example
where the measurement instrument body is set on a bed.

[0016] FIG. 5 is a diagram showing an example of vital
data database made by a database making unit.

[0017] FIG. 6 is a flow chart showing the operation in the
value-added information making processing by each server
shown in FIG. 2.

[0018] FIG. 7 is a graph showing an example of the
value-added information A made by the value-added infor-
mation making unit shown in FIG. 2.

[0019] FIG. 8 is an example of value-added information B
made by the value-added information making unit shown in
FIG. 2.

[0020] FIG. 9 is a diagram showing an example of indi-
vidual vital data database made by the database making unit
in a second embodiment.

[0021] FIG. 10 is a flow chart showing the operation of
each unit of the server in the second embodiment.

[0022] FIG. 11 is a graph showing an example of value-
added information A made by the value-added information
making unit in the second embodiment.

[0023] FIG. 12 is a diagram showing an example of the
appearance of a conventional mobile phone that has a
function for measuring vital data.

[0024] FIG. 13 is a diagram showing an example of data
exchange in the vital data utilization system shown in FIG.
2.

[0025] FIG. 14 is a diagram showing an example of user

information database that is stored in the user information
storage unit shown in FIG. 2.

[0026] FIG. 15 is a diagram showing another example of
data exchange in the vital data utilization system shown in
FIG. 2.

[0027] FIG. 16 is a diagram showing another example of
data exchange in the vital data utilization system shown in
FIG. 2.

[0028] FIG. 17 is a diagram showing still another example
of data exchange in the vital data utilization system shown
in FIG. 2.
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BEST MODE FOR CARRYING OUT THE
INVENTION

[0029] Embodiments of the present invention will be
described below with reference to figures.

First Embodiment

[0030] The structure of a vital data utilization system of
the present embodiment will be described first with refer-
ence to mainly FIG. 2. FIG. 2 is a block diagram showing
the structure of the vital data utilization system 100 of the
first embodiment of the present invention.

[0031] The vital data utilization system 100 is a vital data
utilization system that makes, in real time, the value-added
information indicating the changes over time or the geo-
graphical distribution variations of plural vital data based on
the subjects’ vital data received from plural measurement
instruments and distributes the made value-added informa-
tion to a service destination including the subjects. This vital
data utilization system 100 includes a measurement system
110 of 1 to n (n is a natural number) placed at a subjects’
home, a server 120 placed at a service provider side and a
personal computer 130 placed at the service destination. The
measurement system 110, the server 120 and the personal
computer 130 are connected to each other via a communi-
cation network 101. This enables the service provider of the
vital data utilization system 100 to receive the distribution of
the value-added information updated in real-time each time
the vital data measured in respective measurement systems
110 are received in the server 120.

[0032] (1) First, the detailed structure of the measurement
system 110 placed at the subject home side will be
described.

[0033] The measurement system 110 sends the measured
vital data of the respective subjects to the server 120 via the
communication network 101, and includes a measurement
unit 111, a communication unit 112 and an output unit 113.
The measurement unit 111 is a processing unit that (i)
converts, to digital data that can be processed digitally,
measurement values obtained from vital data measurement
instruments, for example, a thermometer placed in a home
facility such as a toilet and a bed, a urine analyzer, a clock
and a blood-pressure meter, and (ii) adds necessary infor-
mation to the vital data, in order to make vital data including
such information to be sent to the server 120. More specifi-
cally, the measurement unit 111 adds, to the measurement
result by the respective vital data measurement instruments,
respective measurement time, vital data identification codes
for identifying the kinds of vital data, subject identification
codes for identifying a subject inputted by the subject, and
residence position information (residence information) of
the subject which is previously recorded inside and make
vital data. The communication unit 112 previously stores the
apparatus identification code of the measurement system 110
inside, adds the apparatus identification code to the vital data
made by the measurement unit 111, and sends them to the
server 120. The output unit 113 outputs the value-added
information distributed from the server 120 to a printer 114,
a monitor 115 and the like that are connected externally.

[0034] FIG. 3 is a diagram showing the appearance of a
toilet apparatus 200 that is an example of how the measure-
ment system 110 shown in FIG. 2 is placed. The toilet
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apparatus 200 is composed of a measurement instrument
body 201 and a toilet bowl 202. In the toilet bowl 202, an
electrode pad with a thermosensor 203 for measuring sub-
jects’” cardiographs and body temperatures is set on the
surface of the toilet bowl contacted by the subjects. Also,
inside the toilet bowl 202, a urine and feces taking funnel
204 that samples subjects’ urine and feces by sliding. The
measurement instrument body 201 includes a finger inset-
tion entrance 205, a blood check apparatus 206, a controller
207, and a control unit that is not shown in figures. The
finger insertion entrance 205 is a hole into which a subject
inserts his'her finger. Inside the measurement instrument
body 201, a blood-pressure meter, a pulsimeter, a meter of
accelerated pulse wave velocity and a pulsoxymeter (mea-
surement instrument of oxygen saturation in blood) are
placed in order to measure, via the inserted fingers of
subjects, blood-pressures, pulses, accelerated pulse wave
velocities (the waves showing the increase or the decrease in
blood flow amount inside peripheral systems, oxygen satu-
rations and the like). The meter of accelerated pulse wave
velocity is a measurement instrument for measuring varia-
tions of transmitted/scattered light amount by allowing the
light to pass through the fingers. The blood check apparatus
206 where a lancet for taking blood is placed is attached on
the measurement instrument body 201 in a detachable way.
The blood check apparatus 206 measures the number of
white cells, C-reactive protein and the like from a minute
quantity of blood obtained by user driving the lancet into
his’her skin, and sends the measurement results to the
control unit inside the measurement instrument body 201 via
infrared or wireless communication. In the control unit, the
vital data to be sent of the measurement values received
from the respective vital data measurement instruments to be
set in a toilet apparatus 200 is made with reference to a table
that is previously recorded. The controller 207 includes a
display unit for letting the subject know input operations,
and operation buttons that receive subject input operations
and the like. Such operation buttons include, for example, a
button for identifying one subject in the case where plural
subjects use one toilet apparatus 200, an operation button for
setting the urine and feces taking funnel 204 at an appro-
priate position by sliding it. The communication cable 208
is a cable for sending, to the communication network 101,
the vital data from the communication unit 112 placed at the
measurement instrument body 201, and is connected to a
telephone circuit and the like.

[0035] By using such toilet apparatus 200, the subject
inputs his or her identification information by pressing the
button for identifying an individual that is placed on the
controller 207 first, and next, sits down on the toilet bowl
and urinates or defecates. At that time, various sets of vital
data are measured using vital data measurement instruments
set on the measurement instrument body 201. The measure-
ment unit 111 obtains, for example, individual identification
information, measurement time and the like from the con-
troller 207 and a clock of the measurement instrument body
201, and obtains measurement values (the body temperature
and the protein concentration in urine) of the subject from
the thermometer and the urine analyzer that are placed in the
toilet apparatus 200, and makes his’her vital data. The
communication unit 112 sends, to the server 120, the mea-
surement result (vital data) by the measurement unit 111 and
the position information of the subject’s residence (resi-
dence information). The output unit 113 obtains the value-
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added information made by the server 120 via the commu-
nication unit 112 and outputs it to an external printer 114 or
an external monitor 115, therefore, the subject can inspect
the value-added information printed by the printer 114 or
displayed on the monitor 115.

[0036] The toilet apparatus 200 structured like this starts
measuring vital data by detecting a weight put on its toilet
bowl at the time when the subject uses the toilet apparatus.
For example, by setting the program of the measurement
unit 111 so that it can automatically start measuring at the
time of detecting that the user urinates or defecates after
waking up in the morning, the vital data measurement
instrument that is set in the toilet bow] 202 can automatically
measure subject’s body temperature, cardiograph, feces vis-
cosity, protein concentration in urine and the like and send
the vital data indicating the measurement results to the
server 120. This produces a merit that (i) measurements are
performed at the time when the subject’s vital conditions are
stable or at a predetermined measurement time, (i) the
subject is prevented from forgetting to perform the mea-
surement, and that (iii) vital data can be obtained periodi-
cally and continuously. Note that the measurements of vital
data in the measurement system 110 may be started by the
subject operating the controller 207 and inputting the indi-
cation of starting individual authentication and measure-
ment.

[0037] On the other hand, a thermometer or vital data
measurement instruments that measure blood-pressure,
pulse, cardiograph or oxygen saturation in blood respec-
tively are effective when measuring such vital data periodi-
cally and continuously also in the case where they are set
beside a bed. FIG. 4 is a diagram showing the setting
example 300 where the measurement instrument body 301 is
set beside the bed. In the figure, since the same measurement
instruments such as the vital data measurement instrument
shown in FIG. 3 have already been described, the same
reference numbers are assigned to them and descriptions on
them will be omitted. A thermometer and a cardiograph 302
are further placed to the measurement instrument body 201
shown in FIG. 3 to become the measurement instrument
body 301. The thermometer and the cardiograph 302 are
attached to the measurement instrument body 301 in a
detachable way likewise the blood check apparatus 206, and
the measurement results are sent to the control unit inside the
measurement instrument body 301 via the infrared or a
wireless communication.

[0038] (2) Next, the detailed structure of the server 120 in
the service provider side that provides the service will be
described with reference to FIG. 2.

[0039] The server 120 makes the value-added information
from the plural subjects’ vital data sent from plural mea-
surement systems 110. It is realized in a computer system,
and includes a communication unit 121, a database making
unit 122, a value-added information making unit 123, a
charging unit 124, an incentive calculation unit 125, a vital
data storage unit 126, a user information storage unit 127
and a bus 128. The communication unit 121 receives vital
data from the respective measurement systems 110 via the
communication network 101, and distributes, to the respec-
tive personal computers 130 and the measurement systems
110 that are the service destinations, the value-added infor-
mation made by the value-added information making unit
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123. Note that the personal computers 130 that are the
service destinations include a communication unit, which is
not shown, for receiving the value-added information, bills
and the like from the server 120, and the personal computers
130 are connected to a monitor for displaying the received
value-added information, bills and the like, and a printer for
printing the received value-added information, bills and the
like. The database making unit 122 makes the database of
vital data that change over time and store the database into
the vital data storage unit 126, the vital data being received
by the communication unit 121. The value-added informa-
tion storage unit 123 makes the value-added information A
indicating the changes over time of the vital data of all the
subjects and the value-added information B that is the
position distribution information of the vital data based on
the residence information of all the subjects, based on the
vital data database made by the database making unit 122.
The charging unit 124 calculates the rate charged on the
value-added information destination depending on the con-
tract coverage for each user stored in the user information
storage unit 127. The incentive calculation unit 125 calcu-
lates the points of incentives to the subjects who provided
the vital data periodically and continuously. The incentives
are, for example, the rights for receiving the discount rate for
such value-added information, or for receiving the discount
or trade for a test reagent. Especially, the test reagents and
the like used by the measurement unit 111 further encour-
ages measurements of vital data, their encouragement effect
is great and thus they are particularly effective. Here, for
example, buffer solutions or antibody solutions that are used
in the measurement by the immunonephelometry are listed
as test reagents. The vital data storage unit 126 is realized by
the large capacity storage apparatus such as a hard disc and
stores the vital data database made by the database making
unit 122. The user information storage unit 127 is realized by
the large capacity storage unit such as a hard disc, and stores
various kinds of tables used for a user information database
made of individual information, contract coverage, charging
information and the like for each user. The data stored in the
user information storage unit 127 is sequentially updated by
the input operation unit in the server 120 that is not shown
in any figure, the charging unit 124 and the incentive
calculation unit 125. The vital data storage unit 126 and the
user information storage unit 127 are shown as different
storage units in FIG. 2. However, actually, different storage
units are not always needed, respective databases need to be
stored in different storage region.

[0040] FIG. 5 is a diagram showing one example of vital
data database made by the database making unit 122. The
database making unit 122 stores the received vital data
(individual information, body temperature, protein concen-
tration in urine) of plural subjects, respective measurement
time and residence, and makes the vital data database shown
in FIG. 5. The database format of the embodiment shown in
FIG. 5 includes articles of (i) subject N (N is a natural
number) as the subject ID, (ii) residence pN, (iii) measure-
ment time tN as the time, date, month and year of the
measurement, (iv) body temperature btN, (v) protein con-
centration in urine upN and the like, and these articles are
described like, for example, (i) subject N, (ii) residence
“house number, town, city and prefecture”, measurement
time “7:12 Feb. 27, 20037, body temperature “38.54° C.,
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protein concentration in urine “28 mg/dl”. These sets of vital
data are stored in the vital data storage unit 126 in the order
of measurement time.

[0041] The respective operations performed in the server
120 structured like mentioned above will be described below
with reference to FIG. 6, FIG. 7 and FIG. 8.

[0042] FIG. 6 is a flow chart showing the operation in the
value-added information making processing of the respec-
tive units of the server 120 shown in FIG. 2. FIG. 7 is a
graph showing one example of the value-added information
A made by the value-added information making unit 123
shown in FIG. 2. FIG.8 is a diagram of one example of the
value-added information B made by the value-added infor-
mation making unit 123 shown in FIG. 2. First, the com-
munication unit 121 in the server 120 waits for receiving the
vital data sent from the measurement system 110 (S501).
The communication unit 121 sends the received vital data to
the database making unit 122 upon receiving the vital data
from each of the 1 to n measurement systems 110. The
database making unit 122 stores the vital data obtained from
the communication unit 121 in the vital data database in the
order of measurement time (S502). When the vital data
database in the vital data storage unit 126 is updated with
new vital data, the value-added information making unit
123, for example, calculates the average values of measure-
ment articles of the received and stored vital data for each
prefecture, city, town or village per 12 hours (S503), makes
the value-added information A shown in FIG. 7 (S504), and
distributes the made value-added information A to a con-
tractor who is the service destination (S505).

[0043] The value-added information A of the present
invention will be described in detail with reference to FIG.
7. In FIG. 7, the horizontal axis shows time passage and the
vertical axis shows body temperature and protein concen-
tration in urine. Here, as to time passage, respective time in
a day at which respective sets of vital data are measured are
divided into AM (0 o’clock to 12 o’clock) or PM (12 o’clock
to 24 o’clock). The vertical axis shows averages of body
temperatures and averages of protein concentration in urine
of k numbers of subjects (k is a natural number and the same
person can be counted twice) in the same prefecture, city,
town or village for the divided time zone. In the example
shown in the figure, the average value of body temperatures
starts increasing from the PM of day 23, reaches the peak in
the PM of day 24, and starts decreasing from the AM of day
27. On the other hand, it shows that the average value of the
protein concentration in urine starts increasing from the PM
of day 25, reaches the peak in the PM of day 26, and starts
decreasing from the AM of day 27. Viewing FIG. 7 after the
PM of day 27 shows that a cold or the like has started
becoming epidemic from day 23 and was settling down on
day 27. Also, it shows that average body temperature has
started increasing at the time when this value-added infor-
mation (value-added information A based on the vital data
up to the AM of day 24) to the value-added information
destination. In this way, the value-added information desti-
nation can obtain various merits as will be mentioned below.

[0044] First, in the case where the value-added informa-
tion destination is a medical institute in the area, as it is
anticipated that the number of patients will increase from
today, it is possible to prepare treatment or eating services
accordingly. Also, similar merits can be obtained also in the
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case where the value-added information destination is a
public institute in the area. For example, it is anticipated that
the number of absentees will increase in the case where the
value-added information destination is a school. Also, in the
case where the value-added information destination is a
health center or the like, it is possible to take a countermea-
sure immediately (in a way of prevention) according to this.
Also, in the case where the value-added information desti-
nation is a service business relating to, somehow or other,
health statuses of the residents of an area, for example, in the
case of a taxi company, as it is anticipated that the number
of passengers going to a health institute or the like will
increase, it is possible to use this information in scheduling
the dispatch of taxies. Also, for example, in the case where
it is a feeding company, it is possible to anticipate the
increase in the demand for menus for patients such as rice
gruel. In this way, anticipating the change in health status of
the whole residents in an area enables providing service
industries with great merits. Also, for example, the value-
added information destination is a home (including a sub-
ject’s home), in the case where it is judged that a disease
such as a cold or the like is epidemic, preventive measures
can be taken such preventive measures which are: putting on
a mask as a preventive measure when going out; refraining
from going out; and making a child stop going to school.
Accordingly, using such information is effective for health
care at home. These merits can be realized by making use of
this information communication technique of collecting the
vital data of the whole subjects in substantially real time via
the communication network 101, processing these sets of
information, and distributing these processing results in real
time.

[0045] Next, the value-added information making unit 123
calculates the average values of vital data for respective
areas that are minutely divided and makes the value-added
information B indicating the geographical distribution of the
average values of vital data for the respective areas (8506).
The communication unit 121 distributes the made value-
added information B to the contractor that is the service
destination (S507) and then returns to the processing of step
S501. In other words, it waits until it receives next vital data
from one of the measurement systems 110. The value-added
information B of the present invention will be described in
detail below. The value-added information B shown in FIG.
8 is a diagram showing the geographical distribution of the
averages of vital data (body temperatures) made based on
the vital data database in the vital data storage unit 126. In
other words, it is a diagram on which vital data A is mapped.
More specifically, it is the diagram where the average values
of respective sets of vital data for the respective small areas
are calculated and displayed using shading. In FIG. 8, for
example, in the case of A area located in the north most part,
the average value is low (36.33 t0 36.34° C.) and even in the
area (there is no difference in average values in the area). On
the other hand, in the case of B area and C area, it is known
that average values are high in the respective centers of the
respective areas and these distributions are uneven. This
enables anticipating that an infection is spreading from these
centers of the B area and the C area. Further, comparing the
changes overtime of the distribution shown in the value-
added information B in FIG. 8 enables grasping the trend
such as the movement of the epidemic range of the infection.
This is greatly useful when a public institute or the like in an
area takes various kinds of measures for such infection.
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[0046] Note that, the above-mentioned first embodiment
shows an example where a thermometer and a cardiograph
are set on the part such as the toilet bowl of a toilet apparatus
200 that contacts skin in FIG. 3, but the present invention is
not limited to the example. For example, by setting mea-
surement instruments for measuring blood pressure, pulse,
oxygen saturation in blood and the like other than the
above-mentioned thermometer and the cardiograph on the
part such as a toilet bowl that contacts skin, it is possible to
reduce the labor in measuring these sets of vital data. This
is effective in measuring these vital data periodically and
continuously. Also, it is possible to set a urine analyzer for
measuring glucose concentration in urine and amino acid
concentration in urine other than protein in urine. Further,
measuring feces viscosity is effective for monitoring an
infection such as food poisoning. Also, measuring albumin,
globulin, hemoglobin and myoglobin as protein in urine is
widely applicable because they easily change depending on
daily physical conditions. Here, as a checking method of
protein in urine, the immunonephelometry is suitable. With
the immunonephelometry, it is possible to specifically detect
only a specific protein or a hormone (separating albumin,
globulin, hemoglobin and the like) and measure the concen-
tration of each component. Also, it is easy to make appara-
tuses for the immunonephelometry smaller because, in the
immunonephelometry, it is possible to calculate concentra-
tion by mixing urine with antibody solution including an
antibody that specifically combines with a specific protein or
a hormone and by optically measuring the turbidity of the
urine. In this way, a specific protein or a hormone can be
measured by a comparatively small apparatus using the
immunonephelometry, and therefore, the method is espe-
cially suitable for monitoring daily health statuses at home.

[0047] Also, as an especially effective vital data in grasp-
ing an infection, the number of white blood cells and the
concentration of C-reactive protein (CPR) are listed. Also,
measuring the amount of specific antibody (IgE-RIST) in
blood enables knowing the epidemic of pollinosis.

Second Embodiment

[0048] In the above first embodiment, the value-added
information making unit 123 makes the value-added infor-
mation A and the value-added information B using the
average values of the received sets of vital data. This second
embodiment differs from the first embodiment in that value-
added information is made using the differences between the
respective measurement values and the respectively corre-
sponding standard values of such vital data. The vital data
utilization system of this embodiment will be described
below with reference to FIG. 9 and FIG. 10. The vital data
utilization system of the second embodiment differs from the
vital data utilization system 100 of the first embodiment
shown in FIG. 2 in that it has a different database making
unit 122, a value-added information making unit 123 and a
vital data storage unit 126 that are not shown in any figures.
The same structural components as the ones shown in FIG.
2 have already been described and descriptions for them will
be omitted.

[0049] FIG. 9 is a diagram showing one example of
individual vital data database made by the database making
unit of the second embodiment. As shown in the figure, in
the individual vital data database made by the database
making unit, sets of vital data from the respective subjects
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are stored individually, in the order of measurement time.
Here, addresses of the respective subjects and the positions
where measurement systems are set that are necessary for
making such sets of value-added information are obtained
from the user information database made in the user infor-
mation storage unit. In the individual vital data database of
the respective subjects, articles such as measurement time
Tk, body temperature Btk, body temperature variation
ABT, urine protein concentration UPk, urine protein con-
centration variation A UPk, feces viscosity BPk and feces
viscosity variation A BPk will be described.

[0050] FIG. 10 is a flow chart showing the operations of
each server of the second embodiment. The database making
unit of the second embodiment makes individual vital data
database in the vital data storage unit first (S801). In the
individual database at this stage, the data structure for
storing vital data individually is defined. The communica-
tion unit 121 waits for receiving such vital data repeating the
judgment on whether or not vital data is received from one
of the measurement systems 110 (S802). When vital data is
received in the communication unit 121 in a waiting state,
the database making unit updates the individual vital data
database by identifying the subject of the received vital data
and storing the received vital data in the storage area for
each identified subject (S803). The database making umit
identifies the subject of the vital data by referring to the user
information stored in the user information storage unit and
obtaining the subject ID from the apparatus identification
code attached to the vital data. In this way, past vital data of
respective subjects are stored individually. Note that varia-
tions of measurement values such as body temperature,
protein concentration in urine and feces viscosity shown in
FIG. 9 are not stored, that is, columns for such sets of vital
data remain blank at this time. The value-added information
making unit calculates the average values of sets of vital data
that are respective measurement values of the respective
subjects in a specific past period based on this individual
vital data database (S804). Here, the period for calculating
past average values of sets of vital data of the respective
subjects is, for example, a month during which measurement
values experience less variation among the vital data stored
in the past. Next, the value-added information making unit
calculates the variation between a present measurement
value and the past average value by calculating the differ-
ence between the latest vital data received in the step S802
and the average value calculated in the step S804 (S805).
The value-added information making unit additionally
writes the variations of the respectively calculated measure-
ment values into the individual vital data databases shown in
FIG. 9 and stores them (S806). Further, the value-added
information making unit calculates the average values of
variations that are stored respectively for N numbers of
people in the respective prefectures, cities, towns or villages,
and respectively for a 12-hour duration including the mea-
surement time, and makes the value-added information A
indicating the changes over time of the calculated average
values (S807). The communication unit 121 distributes the
made value-added information A to the contractor that is the
service destination of the value-added information A (S808).

[0051] FIG. 11 is a graph showing one example of the
value-added information A made by the value-added infor-
mation making unit of the second embodiment. In the figure,
the horizontal axis shows time and the values for vertical
axis show the average values of variations of the body
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temperature and the protein concentration in urine that can
be obtained by taking the average of the subjects’ variations
from the respective subjects’ average values. In the case of
body temperature, the value is the average of the subjects’
body temperature variations from the respective subjects’
average body temperatures. In this way, making use of the
differences between the average values of vital data in a
specific past period and the measurement values enables
reducing the influence of unevenness in the normal values of
the respective subjects and indicating the change in the
health status of the whole subjects more correctly. For
example, in the case where the subjects who have a normal
body temperature that is higher than average send his or her
vital data (body temperature) at the rate higher than usual,
the average value of such subjects’ body temperatures seems
to be increased. However, it does not indicate a fever caused
by an infection or the like. It is difficult to exclude a
misjudgment because of individual differences like this
using the value-added information A shown in FIG. 7, but
the value-added information A shown in FIG. 11 produces
the merit of enabling reducing the influence caused by the
individual differences.

[0052] Further, the value-added information making unit
calculates, based on the variations of the respective mea-
surement values stored in the individual vital data databases,
the average value of the variations that is stored for N
numbers of people in the smaller areas that are further
divided and for a 12-hour time duration including the
measurement time. Further, it makes the value-added infor-
mation B showing using shading, for example, the geo-
graphical distribution of the calculated averages. The com-
munication unit 121 distributes the made value-added
information B to the contractor that is the service destination
(5810). After that it returns to the processing in the step S802
and waits until the next vital data is received.

[0053] As described up to this point, the value-added
information making unit of the second embodiment pro-
duces the effect that it is possible to reduce the influence of
the differences among individuals who are the subjects and
provide the value-added information enabling making a
more correct judgment to the service destination of the
value-added information in addition to the effect by the
value-added information shown in the first embodiment.

[0054] Also, in the above-mentioned second embodiment,
among the respective subjects’ vital data stored in the past,
the average value obtained in a specific period during which
measurement values are stable is calculated, and value-
added information is made, regarding the average value as
a normal value, based on the difference between the normal
value and the latest measurement value. However, it is
possible to make the value-added information A and B based
on the difference between the normal value and the latest
measurement value after registering the normal values (such
as normal body temperatures) of the respective subjects in
the individual vital data databases.

[0055] Further, the period during which the above-men-
tioned normal values are calculated may be simply a specific
period (such as a month) dating back from the present to a
specific time (such as a year ago), or the average value
obtained in a specific month in each year. In this case, as all
of the subjects are not always healthy in the calculation
periods of normal values, the rate of eliminating the indi-
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vidual differences of subjects decreases, but it is possible to
reduce the processing load of the value-added information
making unit. Also, it is possible to determine the normal
value for the respective measurement articles such as body
temperature, protein concentration in urine and feces vis-
cosity. In this case, it is impossible to prevent the influence
of the individual differences of subjects but possible to
reduce the processing load of the value-added information
making unit more.

[0056] Note that, in the above-mentioned first and second
embodiments, the average values of the respective measure-
ment values per 12 hours are obtained as the value-added
information A, but the present invention is not limited to
this. For example, it is possible to calculate the average
values on a time basis such as one hour or a minute basis in
the case where the number of subjects are many, or it is
possible to calculate the average values on a daily basis such
as every day and every other day in the case where the
number of subjects are not so many.

[0057] Note that it is described that the value-added infor-
mation A and the value-added information B are distributed
to the contractor as soon as each of them is made in the
above-mentioned first and second embodiments, but it is
possible to distribute them to the contractor after making
both of them.

[0058] Also, it is described that the average values of vital
data are calculated for respective prefectures, cities, towns
or villages to which subjects’ addresses or the setting
positions of the measurement systems 110 belong, and then
the value-added information A is made in the above-men-
tioned first and second embodiments, but the unit may be a
block number. Also, geographical units specified using zip
codes may be used. Further, the areas that are set freely and
have an arbitrary size may be used as such units.

[0059] Also, the area for which the average value of the
vital data is calculated at the time of making the value-added
information B may be the same as the area, which is a
geographical unit, for which the average value of the vital
data is calculated at the time of making the value-added
information A. For example, the area may be a city, town, or
village, or a block number. Also, it may be a geographical
unit specified using a zip code, or the area that is set freely
and have an arbitrary size.

[0060] Note that the value-added information B shows,
using shading, the geographical distribution of the averages
of the respective measurement values or the averages of the
individual variations of the respective measurement values
in the above-mentioned first and second embodiments, but
such an average values may by shown, for example, in a
form of three-dimensional bar graph.

[0061] Note that it is described in the above-mentioned
first and second embodiments that a measurement is auto-
matically started in the measurement system 110 when a
subject sits down on a toilet bowl, but the present invention
is not limited to this. For example, it is the method that a
subject operates a controller first, and orders the starts of the
individual authentication and the check up.

[0062] Note that it is described in the above-mentioned
first and second embodiments that the receiving apparatus
set at the service destination is the PC 130, but it may be, for
example, a mobile phone and a personal digital assistant
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(PDA) on condition that it has a communication function for
receiving value-added information, a receipt and the like,
and can output these data to an internal or external monitor
or printer.

[0063] Such a mobile phone that is the receiving apparatus
of the present invention as mentioned above further has a
function for detecting a present position such as a global
positioning system (GPS) and issues a warning when a user
moves in those four areas shown in the value-added infor-
mation B of FIG. 8. Also, a present position may be
displayed in the value-added information B using blinking.
As patterns of issuing a warning, for example, the following
patterns are conceivable: (i) a notification method notifying
the infection level of each area (the epidemic degree of an
infection in each area) each time a user enter each of the four
areas, such a notification is made in a form of alarm sound,
sound information, color display, animation display and the
like; (ii) a notification method where stronger warning is
issued to a user (in a form of alarm sound, sound informa-
tion, color display, animation display and the like) each time
the user enters the area where the epidemic level of an
infection becomes higher than before (for example, the area
where the average value of vital data such as body tempera-
ture becomes higher than before), in addition to this, in
contrast, a notification method where a more comfortable
notification (such as melody, effective sound, sound infor-
mation, color display and animation display) is made to a
user each time a user enters the area where the epidemic
level of an infection becomes lower than before (the area
where the average value of vital data such as body tempera-
ture becomes lower than before); and (i) a notification
method where a stronger warning is issued when a user
moves to the direction of the epidemic center of an infection
(the area where the average value of vital data such as body
temperature is the highest) and where a more comfortable
notification is made when the user moves to the direction
opposite to the epidemic center of the infection, each time a
present position is detected at a specific time intervals.

[0064] In order to realize the notification methods
described above, more specifically, the user needs to obtain
the value-added information B of FIG. 8 relating to the
present position from the service provider first. Next, a
mobile phone detects present positions every specific time
(for example, every one minute, every 30 seconds or the
like) using GPS or the like, and checks the detected present
positions with the already-obtained value-added information
B (the geographical distribution of vital data that is body
temperature). This enables the mobile phone to identify the
area where the user is present among the areas shown in the
value-added information B and what the epidemic level (the
degree of the average value of vital data that is body
temperature) of the area is. In order to perform the notifi-
cation method shown as (i), the mobile phone previously
holds a table that shows notification types for the respective
levels, checks the level of an identified area with the levels
in the table, and issues a warning specified for the level of
the identified area. Also, in order to execute the notification
methods of (i) and (iii), the mobile phone stores at least one
pair of the area identified last and the vital data (body
temperature) in the area. In this way, the mobile phone can
judge whether or not the user enters the area closer to the
epidemic center of an infection or whether the user moves to
the direction of the epidemic center of the infection by
comparing the level of the area where the user was present
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before and the level of the area to which the user moved. In
this way, it is possible to issue a stronger warning when the
user moves to the area where the user is more likely to face
the danger of infection. Likewise, it is possible to issue a
notification to the user in a form of more comfortable alarm
sound or sound information when the user enters the area
where the epidemic level of the infection becomes lower
than before (the area where the average value of vital data
that is body temperature becomes lower) or when the user
moves to the direction opposite to the epidemic center of the
infection.

[0065] Also, the above-mentioned mobile phone that is the
receiving apparatus of the present invention has a function
as a mobile receiving apparatus, and can further have a
function for sending vital data to the server 120 by becoming
in combination with an existing measurement instrument
and an existing communication adapter (such as a Glucocard
diabetic meter made by Arkray Inc. and a mobile adapter).
Note that the Glucocard diabetic meter made by Arkray Inc.
is an instrument for measuring blood glucose level, but the
measurement instrument of the present invention can be
used for measuring not blood glucose level but the number
of white blood cells, C-reactive protein and the like. FIG. 12
is a diagram showing one example of the appearance of the
mobile measurement system 1240 that can have both func-
tions as a measurement instrument and as a receiving
apparatus by becoming in combination with an existing
measurement instrument. The measurement system 1240
roughly includes a mobile phone 1200, a communication
adapter 1210 and a measurement instrument 1220 that are
detachable from each other. The mobile phone 1200 obtains
the vital data to be sent to the server 120 from the commu-
nication adapter 1210 and sends it, receives value-added
information from the server 120 and displays it on the
monitor of the mobile phone 1200. The communication
adapter 1210 includes a power supply button 1211, a con-
nector 1212, a connection cable 1213 and the like. The
power supply button 1211 is for turning on and off the power
supply. The connector 1212 is the connection part for
communicating the data with the mobile phone 1200. The
connection cable 1213 is for transmitting, to the communi-
cation adapter 1210, the number of white blood cells and
C-reactive protein and the like that are the measurement
results by the measurement instrument 1220. The measure-
ment instrument 1220 has a blood sensor 1221 and a display
unit 1222. Blood 1231 taken through the finger 1230 of a
subject is used as a sample, and the blood sensor 1221
measures, for example, the number of white blood cells or
C-reactive protein in the sample. The display unit 1222 of
the measurement instrument 1220 displays the number of
measured white blood cells, C-reactive protein and the like.
In this way, with the mobile measurement system 1240, the
user can measure his’her own vital data outside and send it
to the server 120, and also, the user can receive the distri-
bution of the value-added information B from the server 120
outside and know the epidemic distribution of an infection
outside. In this way, the user can take countermeasures such
as taking care that he/she does not enter the area where an
infection is epidemic when his/her physical fitness is not
good and seeing a doctor in the hospital at an early oppor-
tunity.
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Third Embodiment

[0066] The making method of value-added information in
the present invention has already been described in the
above-mentioned first and second embodiments, and in this
third embodiment, an example method for providing the
value-added information in the vital data utilization system
of the present invention will be described with reference to
FIGS. 2, 13, 14 and 15. FIG. 13 is a diagram showing one
example of exchanging data in the vital data utilization
system 100 shown in FIG. 2. Here is shown an example
where respective subjects provide vital data to a service
provider, but they do not contract as a service (value-added
information) destination for the service provider. In the
figure, a measurement system 110 shown in FIG. 2 is set in
the respective subjects’ (subjects 1 to N) homes. The vital
data measured by the respective measurement systems 110
are sent to the service provider that has the server 120. The
service provider makes the value-added information in the
server 120 based on the vital data received from the subjects
1 to N, and distributes the made value-added information to
the service destinations (the contractors) such as a medical
institute, a public institute, a company and the like that have
a PC 130 or the like. Also, the service provider charges the
contractors that are the service businesses and the service
destinations of the value-added information for the value-
added information. The server 120 set at the service provider
has a charging unit 124 inside, and the charging unit 124
calculates the charging amount on each contractor for the
value-added information referring to the user information
databases stored in the user information storage unit 127,
and sends a bill to each PC 130 set at each service destina-
tion according to the calculation results.

[0067] FIG. 14 is a diagram showing one example of the
user information database stored in the user information
storage unit 127 shown in FIG. 2. As shown in the figure,
the user information database is made for each user that is
a contractor. In the user information database of each user,
roughly, individual information on users and the contract
coverage specified between the user and the service provider
are described. More specifically, for example, the following
articles are made for storing individual information on each
user: user’s apparatus ID; user’s name (or the name of a
company or the like in the case where the user is a group);
user’s age and sex (in the case where the user is an
individual; user’s address (the address of a company or the
like in the case where the user is a group); user’s zip code,
user’s telephone number, user’s mail address and the like.
The apparatus ID may be a unique 1D issued to the user by
the server 120 at the time of contracting, or it may be a
uniform resource locator (URL). Either of them is used for
sending/receiving the value-added information and vital
data to/from each user.

[0068] Also, in the contract coverage described in the user
information database of each user, articles such as contractor
type, charging type, period, start, end, point are included. In
the article of contractor type, a code indicating the relation-
ship between the user and the service provider is described.
For example, the code indicates that the contractor is simply
a subject, the contractor is simply a service destination, or
the contractor is a subject and a service destination. A code
shows specific details, for example, it is possible to know the
details by referring to a table that is not shown in any figure
but previously stored in the user information storage unit.
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For example, in the figure, “2” is described as a code
indicating a contract type. The contract type code 2 indicates
that the user is a subject and a service destination. In the
article of charging type, code 2 is described. The code 2 as
the charging type indicates that the user makes the contract
on a fixed-rate-per-period basis as a charging type. In the
case where code 2 is described as the charging type, the
articles of period, start and end are described. The length of
the period for fixed rate charging such as “6 months” is
described in the article of period, the start of the period for
the fixed rate charging such as “21 May 2003 is described
in the article of start, and the end of the period for the fixed
rate charging such as “11 Nov. 2003” is described in the
article of end. Also, in the article of point, in the case where
the user is a contractor as a subject, the number of points
stored for the user as an incentive to date is described.

[0069] FIG. 15 is a diagram showing another example of
exchanging data in the vital data utilization system 100
shown in FIG.2. Here is shown another example where the
service destination is a subject. As shown in the figure, the
vital data measured by the respective measurement systems
110 in the subjects’ (subjects 1 to N) homes are sent to the
service provider that has the server 120. The service pro-
vider makes the above-mentioned value-added information
in the server 120 based on the vital data received from
subjects 1 to N, and distributes the made value-added
information to the service destination (contractor) that is the
subject. Also, the service provider charges the subjects that
are the service businesses and the service destinations of the
value-added information. The server 120 set at the service
provider has a charging unit 124 inside, and the charging
unit 124 calculates the charging amount for each service
destination for the value-added information referring to each
user information database stored in the user information
storage unit 127, and sends a bill to each measurement
system 110 set at each subject’s home according to the
calculation result.

[0070] For example, the charging unit 124 calculates the
charging amount for a user that is a service destination by
referring to a table (not shown in any figure) where previ-
ously-set charging system is described. As examples, charg-
ing systems include: a measured rate system where rates are
charged depending on the types and amount of provided
value-added information; and a fixed rate per period system
where fixed rates are charged depending on the length of the
period but irrespective of the types and the amount of the
provided value-added information. Further, the charging
unit 124 manages the start and the end of the period in the
case where the charging system is the fixed-rate-per-period
system, and disables the communication unit 121 to distrib-
ute the value-added information to the user before and after
the charging period. In this way described up to this point,
with the charging unit 124, it is possible to charge the
contractor that is the service destination for the value-added
information for the distribution of value-added information.

[0071] Further, in the present invention, in the case where
a subject makes a point of measuring vital data periodically
and continuously and sending the vital data that is the
measurement results, it becomes possible to enhance the
effectiveness of the value-added information more. Aiming
at this, for example, it is possible to provide an incentive for
sending the vital data to the subject periodically and con-
tinuously. FIG. 16 is a diagram showing another example of
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exchanging data in the vital data utilization system 100
shown in FIG. 2. Here is shown an example where the
service provider provides each subject with an incentive. An
incentive calculation unit 125 set in the server 120 shown in
FIG. 2 issues a predetermined number of points to the
subject who has sent his/her vital data more than a prede-
termined times in a certain time zone of a certain period.

[0072] The incentive calculation unit 125, manages the
rights to be issued depending on the number of points that
are stored after calculating points of the respective subjects
with reference to the table that is previously stored in the
user information storage unit 127. For example, the incen-
tive calculation unit 125 refers to individual vital data
databases for the respective subjects and provides incentives
of (i) 5 points to the user who has measured his/her vital data
once within the range of one hour over a month and sends
the sets of vital data to the server 120, (ii) 20 points to the
user who has measured his/her vital data once within the
range of one hour over three months and sends the sets of
vital data to the server 120, and (iii) 50 points to the user
who has measured his/her vital data once within the range of
one hour over six months and sends the sets of vital data to
the server 120. The incentive calculation unit 125 updates
articles of points in the user information databases based on
the statuses of how the respective subjects continuously send
his/her vital data.

[0073] Also, the incentive calculation unit 125 issues a
right as mentioned above when the number of points that are
issued and stored for each user exceeds a certain number. In
the case where 20 points or more are stored for each subject,
the incentive calculation unit 125 issues a right such as the
right to receive a 10-percent discount from the charge for
value-added information and the right to receive a 10-per-
cent discount from the price of a reagent for a check-up or
the like according to each user’s selection. In the case where
a user selects receiving the right of a discount from the
charge, the discount rate is notified to the charging unit 124.
In the case where a user selects receiving the right of a
discount from the price of a test reagent, for example,
printing processing and the like for issuing a discount ticket
and the like using mail are performed. In this way, in the case
where a subject consumes his/her points by receiving a
discount from the charge for value-added information or a
discount from the price of a test reagent, the incentive
calculation unit 125 subtracts the consumed points from the
total points stored for the subject and updates the article of
point in the user information database. In this way, the
incentive calculation unit 125 calculates the points of the
respective subjects based on the periodicity and the conti-
nuity of measuring vital data. This produces an effect that
high-quality vital data can be collected more effectively.

[0074] Also, the number of incentive points may be added,
for example, based on the amount of vital data stored in each
individual vital data database. In this way, in the case where
points are added based on the amount of stored vital data,
points are calculated irrespective of whether or not sets of
vital data are measured at a constant time, however, it is
possible to encourage the user to measure his/her vital data
continuously for a long period and moreover, the effect of
reducing the calculation load of the incentive calculation
unit 125 can be obtained.

[0075] Note that an example where the service provider
provides an incentive to subjects is shown in FIG. 16, but
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the service provider may only calculate the incentives and
the contractor may provide an incentive to the subjects. FIG.
17 is a diagram showing another example of exchanging
data in the vital data utilization system 100 shown in FIG.
2. Here, the service (value-added information) destinations
by the service provider are the contractors and subjects such
as a medical institute, a public institute and a company. In
this case, the incentive calculation unit 125 calculates the
amount corresponding to the issued incentives and notifies
the charging unit 124 of the amount. The charging unit 124
distributes the notified amount of rate to the contractors
except subjects and adds the amount to the rates. In this case,
the service destination that is the user side of value-added
information gives incentives for collecting higher-quality
vital data and receiving higher-quality value-added infor-
mation.

[0076] Note that a discount from the rate for value-added
information, a discount from the price of a test reagent or the
like that is used in the measurement unit 111, a right to
receive exchange and the like are listed as an incentive in the
above-mentioned embodiment, but other than that, it may be
a right to receive a commodity such as a detergent or a
discount from the rate for a service of some kind.

[0077] Also, various providing method of value-added
information have already been described in the above-
mentioned embodiment with reference to FIG. 13 to FIG.
17, but the present invention is not limited to this, and it is
possible to use such providing methods in combination as
deemed appropriate.

[0078] Note that the present invention can be realized not
only as the measurement system 110, the toilet apparatus
200 and the server 120 alone but also as a vital data
utilization system including the measurement system 110,
the server 120, the PC 130 and the like, and a program
causing a computer to function a part of or all of the
processing units included in the measurement system 110
and the server 120. In addition, such a program can be
widely distributed via a recording medium such as a CD-
ROM or the like and a communication medium such as the
Internet.

[0079] Also, the above-mentioned program may cause a
computer to execute a part of or all of the vital data
utilization method of the present invention, cause a com-
puter to control the machine operation units such as the
measurement unit, and cause the machine operation units to
function in association with the computer.

[0080] Also, the recording medium of the present inven-
tion has a program for causing a computer to execute a part
of or all of the functions in a part of or all of the steps (or
processes, operations, actions or the like) of the vital data
utilization method of the above-mentioned present inven-
tion. The recording medium can be read by a computer and
allow the operations of the read program to be executed in
concert with the computer.

[0081] Note that “a part of steps (or processes, operations,
actions or the like)” of the present invention means one or
several steps among these steps.

[0082] Also, “functions of steps (or processes, operations,
actions or the like)” of the present invention means a part of
or all of the functions of the steps.
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[0083] Also, a use form of the program in the present
invention may be the form that is recorded in a computet-
readable recording medium and functions in concert with a
computer.

[0084] Also, another use form of the program in the
present invention may be the form that is transmitted via a
transmission medium, that is read by a computer and func-
tions in concert with a computer.

[0085] Also, the data structures of the present invention
include a database, a data format, a data table, a data list, a
data type and the like.

[0086] Also, recording media include a ROM and the like,
and communication media include the Internet, light, a radio
wave, a sound wave and the like.

[0087] Also, the above-mentioned computer of the present
invention is not limited to hardware such as a CPU, and it
may be the one that also includes firmware, an OS, and
further a peripheral apparatus.

[0088] Note that, as described up to this point, the struc-
ture of the present invention may be realized in a form of
both software and hardware.

INDUSTRIAL APPLICABILITY

[0089] The measurement instrument in the present inven-
tion is useful for housing equipment such as a toilet appa-
ratus and a bed, and sanitary apparatus such as a toilet
apparatus that is set at a public facility.

[0090] Also, the receiving apparatus in the present inven-
tion is useful for a personal computer, a PDA, a car navi-
gation apparatus and a mobile phone and the like that have
a communication function.

1. A vital data utilization system comprising:
a server,

a receiving apparatus; and

a plurality of measurement instruments,

wherein said server, said receiving apparatus and said
measurement instruments are connected to each other
via a communication network,

each of said measurement instruments includes:

a vital data measurement unit operable to measure vital
data of a subject; and

a sending unit operable to send, to said server, the
measured vital data,

said server includes:

a receiving unit operable to receive, from said plurality of
measurement instruments, a plurality of vital data, one
of which being the vital data;

a storage unit operable to hold each vital data in associa-
tion with at least one of (i) measurement position
information indicating a position of said each measure-
ment instrument and (ii) residence information indicat-
ing a position of each subject’s residence at which said
each measurement instrument is placed;
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a database making unit operable to store the received
plurality of vital data into said storage unit and operable
to make a database;

a value-added information making unit operable to com-
pute the respective vital data of a plurality of subjects
stored in the database based on at least one of the (i)
measurement position information and (ii) residence
information, and operable to make value-added infor-
mation indicating a geographical distribution of the
vital data; and

a value-added information providing unit operable to
provide said receiving apparatus with the made value-
added information, and

said receiving apparatus includes:

an output unit operable to receive the value-added infor-
mation provided by said value-added information pro-
viding unit, and operable to output, by presenting, the
value-added information.

2. The vital data utilization system according to claim 1,

wherein said measurement instruments further includes

aclock unit operable to detect measurement time at which
the vital data is measured,

said sending unit is operable to send, to said server, a set
of information including the measured vital data and
further the measurement time,

wherein, in said server,

said receiving unit is operable to receive, from said
plurality of measurement instruments, a plurality of
sets of information,

said storage unit is operable to hold the plurality of sets of
information including the vital data and the measure-
ment time in association with at least one of the (i)
measurement position information and (ii) residence
information,

said database making unit is operable to store the received
plurality of sets of information into said storage unit,
and

said value-added information making unit is operable to
compute the vital data of the plurality of subjects stored
in the database in association with the measurement
time and operable to make value-added information
indicating changes over time of the geographical dis-
tributions of the subjects’ vital data.

3. The vital data utilization system according to claim 1,

wherein said vital data measurement unit is operable to
quantitatively measure the subjects’ vital data.
4. The vital data utilization system according to claim 1,

wherein said sending unit is operable to further add, to
respective sets of information, measurement instrument
identification information for identifying a correspond-
ing measurement instrument and operable to send the
respective sets of information including the identifica-
tion information to said server,

said storage unit is operable to store at least one of the (i)
measurement position information indicating the posi-
tion of the respective measurement instruments and (ii)
residence information indicating the positions of the
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subjects’ residence at which the respective measure-
ment instruments are placed, and

said value-added information making unit is operable to
read out, from said storage unit, at least one of the (i)
measurement position information and (ii) residence
information based on the received measurement instru-
ment identification information, and operable to com-
pute the respective vital data based on at least one of the
read-out information.

5. The vital data utilization system according to claim 1,

wherein said sending unit is operable to further add, to
respective sets of information, at least one of the (i)
measurement position information indicating the posi-
tions of the respective measurement instruments and
(ii) residence information indicating the positions of the
subjects’ residence at which the respective measure-
ment instruments are placed, and operable to send the
resulting respective sets of information to said server,
and

said value-added information making unit is operable to
compute the respective vital data based on at least one
of the (i) received measurement position information
and (ii) residence information.

6. The vital data utilization system according to claim 1,

wherein said database making unit is operable to update
the database each time of receiving at least one new set
of information, and

said value-added information making unit is operable to
update the value-added information based on the
updated database.

7. The vital data utilization system according to claim 1,

wherein said receiving apparatus is placed in at least one
of a hospital, a public facility except a hospital and
subject’s house.

8. The vital data utilization system according to claim 1,

wherein said vital data measurement unit is operable to
measure vital data that is an indicator of an infection.
9. The vital data utilization system according to claim 8,

wherein the vital data which is an indicator of an infection
is at least one of body temperature, blood pressure,
pulse, cardiograph, oxygen saturation in blood, accel-
erated pulse wave velocity, the number of white blood
cells, C-reactive protein concentration in blood (CRP),
protein concentration in urine, glucose concentration in
urine, amino acid concentration in urine and feces
viscosity.

10. The vital data utilization system according to claim 9,

wherein the protein in urine is at least one of albumin,
globulin, hemoglobin and myoglobin.
11. The vital data utilization system according to claim 1,

wherein said vital data measurement unit is placed at
housing equipment in the subject’s house.
12. The vital data utilization system according to claim
11,

wherein the housing equipment is a toilet apparatus or a
bed, and

said vital data measurement unit includes at least one of
a thermometer, a blood-pressure meter, a pulsimeter, an
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electrocardiograph and a meter of oxygen saturation in
blood that are for measuring the vital data, and said
vital data measurement unit measures the vital data at
the time when the subject uses the toilet apparatus or
the bed.
13. The vital data utilization system according to claim
11,

wherein the housing equipment is a toilet apparatus, and

said vital data measurement unit includes a urine analyzer
and measures the vital data at the time when the subject
uses the toilet apparatus.
14. The vital data utilization system according to claim
13,

wherein the urine analyzer mixes urine of the subject and
a reagent including an antibody that specifically com-
bines with an analysis target component, measures
turbidity of a resulting mixed solution, and measures
the analysis target component in the urine.

15. The vital data utilization system according to claim 1,

wherein said server further includes

a charging unit operable to calculate a charge for value-
added information provided to said receiving appara-
tus.

16. The vital data utilization system according to claim

15,

wherein said server further includes

an incentive calculation unit operable to calculate an
incentive to each subject.
17. The vital data utilization system according to claim
16,

wherein said incentive calculation unit is operable to add,
to a charge calculated by said charging unit, a value of
the incentive to each subject.
18. The vital data utilization system according to claim
16,

wherein said incentive calculation unit is operable to
calculate points to be exchanged for at least one of (i)
a right to receive the value-added information, (ii) a
right to receive a discount from a rate of the value-
added information, (iii) a right to receive a free distri-
bution of or a discount from a sale price of a commod-
ity to be used by said vital data measurement unit, (iv)
a right to receive another service, and (v) a right to
receive a free distribution of or a discount from a sale
price of another commodity.

19. The vital data utilization system according to claim 1,

wherein said receiving apparatus is a mobile type appa-
ratus and further includes a present position detection
unit operable to detect a present position, and

said output unit is operable to receive value-added infor-
mation indicating a geographical distribution of the
vital data of the subjects who are at the detected present
position and a peripheral part of the detected present
position, and operable to output, by presenting, the
value-added information.
20. A server in a system in which said server, a receiving
apparatus and measurement instruments are connected to
each other via a communication network, comprising:
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a receiving unit operable to receive, from a plurality of
measurement instruments, a plurality of sets of infor-
mation including measured vital data and measurement
time;

a storage unit operable to hold the plurality of sets of
information in association with at least one of (i)
measurement position information indicating a position
of the each measurement instrument and (ii) residence
information indicating a position of each subject’s
residence at which the each measurement instrument is
placed;

a database making unit operable to store the received
plurality of sets of information into said storage unit
and operable to make a database;

a value-added information making unit operable to com-
pute the respective vital data of a plurality of subjects
stored in the database in association with the measure-
ment time, and operable to make value-added informa-
tion having an additional value indicating a geographi-
cal distribution of the vital data or changes over time of
the geographical distributions based on at least one of
the measurement position information and the resi-
dence information; and

a value-added information providing unit operable to
provide the receiving apparatus with the made value-
added information.

21. The server according to claim 20,

wherein said receiving unit is operable to receive, from
the respective measurement instruments, sets of infor-
mation to which measurement instrument identification
information for identifying respectively corresponding
measurement instruments are further added,

said storage unit is operable to previously hold at least one
of (1) measurement position information indicating
positions of the respective measurement instruments
and (ii) residence information indicating positions of
subjects’ residences at which the respective measure-
ment instruments are placed, and

said value-added information making unit is operable to
read out, from said storage unit, at least one of the (i)
measurement position information and (ii) residence
information based on the received measurement instru-
ment identification information, and operable to com-
pute the respective vital data based on at least one of the
read-out information.

22. The server according to claim 20,

wherein said receiving unit is operable to receive, from
the respective measurement instruments, the sets of
information to which at least one of the (i) measure-
ment position information indicating the position of the
each measurement instrument and (ii) residence infor-
mation indicating the position of each subject’s resi-
dence is further added, and

said value-added information making unit is operable to
compute the each vital data based on at least one of the
(i) received measurement instrument position informa-
tion and (i1) residence information.
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23. The server according to claim 20,

wherein said database making unit is operable to update
the database each time of receiving at least one new set
of information, and

said value-added information making unit is operable to
update the value-added information based on the
updated database.

24. A vital data utilization method used for a system in
which a server, a receiving apparatus, and a plurality of
measurement instruments are connected to each other via a
communication network, said vital data utilization method
comprising:

in the measurement instruments,
measuring vital data of a subject;

detecting measurement time at which the vital data is
measured; and

sending, to the server, a set of information including the
measured vital data and the measurement time,

in the server including a storage unit operable to hold a
plurality of sets of information, one of which being the
set of information

receiving, from the plurality of measurement instruments,
the plurality of sets of information, one of which being
the set of information;

storing the received plurality of sets of information into
the storage unit in association with at least one of (i)
measurement position information indicating positions
of the respective measurement instruments and (ii)
residence information indicating positions of subjects’
residences at which the respective measurement instru-
ments are placed and making a database;

making value-added information indicating a geographi-
cal distribution of the vital data or changes over time of
the geographical distributions based on at least one of
the (i) measurement position information and (ii) resi-
dence information included in the sets of information of
a plurality of subjects that are stored in the database;
and

providing the receiving apparatus with the made value-
added information, and

in the receiving apparatus,

outputting the value-added information provided in said

providing of the value-added information.

25. A vital data utilization method for a server in a system
in which the server, a receiving apparatus, and a plurality of
measurement instruments are connected to each other via a
communication network, the server further including a stor-
age unit operable to hold sets of vital data, the vital data
utilization method comprising:

receiving, from the plurality of measurement instruments,
a plurality of sets of information including measured
vital data and measurement time;

storing the received plurality of sets of information into
the storage unit in association with at least one of (i)
measurement position information indicating positions
of the respective measurement instruments and (ii)
residence information indicating positions of subjects’
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residences at which the respective measurement instru-
ments are placed and making a database;

making value-added information indicating a geographi-
cal distribution of the vital data or changes over time of
the geographical distributions based on at least one of
the (i) measurement position information and (ii) resi-
dence information included in the sets of information of
the plurality of subjects that are stored in the database;
and

providing the receiving apparatus with the made value-
added information.

26. A program for a server in a system in which the server,
a receiving apparatus, and a plurality of measurement instru-
ments are connected to each other via a communication
network, the server including a storage unit operable to hold
plurality of sets of information, the program causing a
computer to execute:

receiving, from the plurality of measurement instruments,
the plurality of sets of information including measured
vital data and measurement time;

storing the received plurality of sets of information into
the storage unit in association with at least one of (i)
measurement position information indicating positions
of the respective measurement instruments and (i)
residence information indicating positions of subjects’
residences at which the respective measurement instru-
ments are placed and making a database;

making value-added information indicating a geographi-
cal distribution of the vital data or changes over time of
the geographical distributions based on at least one of
the (i) measurement position information and (i1) resi-
dence information included in the sets of information of
a plurality of subjects that are stored in the database;
and

providing the receiving apparatus with the made value-
added information.
27. A computer-readable recording medium on which a
computer-executable program is recorded, the program
causing a computer to execute:

receiving, from a plurality of measurement instruments, a
plurality of sets of information including measured
vital data and measurement time;

storing the received plurality of sets of information into
the storage unit in association with at least one of (i)
measurement position information indicating positions
of the respective measurement instruments and (ii)
residence information indicating positions of subjects’
residences at which the respective measurement instru-
ments are placed and making a database;

making value-added information indicating a geographi-
cal distribution of the vital data or changes over time of
the geographical distributions based on at least one of
the (1) measurement position information and (i1) resi-
dence information included in the sets of information of
a plurality of subjects that are stored in the database;
and

providing the receiving apparatus with the made value-
added information.
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28. Data comprising information specifying each prede-
termined geographical area and an average value of vital
data of a plurality of subjects calculated for each predeter-
mined geographical area, the information and the average
value being associated with each other.

29. A receiving apparatus in a system in which a server,
said receiving apparatus and a plurality of measurement
instruments are connected to each other via a communica-
tion network, said receiving apparatus comprising

an output unit operable to receive information provided
by the server, and operable to output, by presenting, the
information,

wherein, in the system,
each of the measurement instruments includes:

a vital data measurement unit operable to measure vital
data of a subject;

aclock unit operable to detect measurement time at which
the vital data is measured; and

a sending unit operable to send, to the server, a set of
information including the measured vital data and the
measurement time,

the server includes:

a receiving unit operable to receive, from a plurality of
measurement instruments, a plurality of sets of infor-
mation, one of which being the set of information;

a storage unit operable to hold the plurality of sets of
information in association with at least one of (i)
measurement position information indicating positions
of respective measurement instruments and (ii) resi-
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dence information indicating positions of subjects’
residences at which the respective measurement instru-
ments are placed;

a database making unit operable to store the received
plurality of sets of information into the storage unit and
operable to make a database;

a value-added information making unit operable to com-
pute the vital data of a plurality of subjects stored in the
database in association with the measurement time and
operable to make value-added information indicating a
geographical distribution of the vital data or changes
over time of the geographical distributions; and

a value-added information providing unit operable to
provide said receiving apparatus with the made value-
added information,

wherein said output unit is operable to receive the value-
added information provided by said value-added infor-
mation providing unit, operable to output, by present-
ing, the value-added information.
30. The receiving apparatus according to claim 29, the
receiving apparatus being a mobile type apparatus and
further comprising

a present position detection unit operable to detect a
present position,

wherein said output unit is operable to receive value-
added information indicating a geographical distribu-
tion of the vital data of the plurality of subjects who are
at the detected present position and a peripheral part of
the detected present position, and operable to output, by
presenting, the value-added information.
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