US 20060129356A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2006/0129356 A1

Nakamoto et al,

43) Pub. Date: Jun, 15, 2006

(54)

(75)

(73)

@1
22)
(86)

(30)

May 21, 2003
Feb. 27, 2004

DATA COLLECTION SYSTEM AND DATA
COLLECTION METHOD

Inventors: Hidetomo Nakamoto, Nerima-ku (IP);
Mitsuo Yoshimoto, Hiroshima-shi (JP);
Masato Hatta, Hiroshima-shi (JP);
Munekazu Ryuzaki, Meguro-ku (JP);
Masayoshi Sone, Shibuya-ku (JP);
Eiichi Nishida, Kitakyushu-shi (JP)

Correspondence Address:

HAMRE, SCHUMANN, MUELLER &
LARSON, P.C.

P.O. BOX 2902-0902

MINNEAPOLIS, MN 55402 (US)

Assignees: JMS  Co., Ltd., Hiroshima
Hidetomo Nakamoto, Tokyo (JP)

(Jpj;

Appl. No.:  10/557,387

PCT Filed: May 20, 2004
PCT No.: PCT/JP04/07218
Foreign Application Priority Data

(IP)
(IP)

.. 2003-143787
2004-054657

Publication Classification

(51) Int. CL
GOGF  11/00 (2006.01)
(52) U8 Cl oo 702/188

(57) ABSTRACT

A data collection system includes: a server (7) connected to
the Internet (6); a plurality of data acquisition target devices
(1); and a plurality of data transfer devices (3) that can be
connected to the data acquisition target devices, respec-
tively. Device data acquired by each data transfer device
from each data acquisition target device are transferred to
the server via the Internet using a mobile phone (5). The data
transfer device includes: a data acquisition part (13) for
acquiring the device data from the data acquisition target
device; a data transfer part (14) for combining transmission
instruction data with the device data so as to generate
transfer data, and transferring the transfer data to the mobile
phone; and a control part (15) for allowing the operation of
acquiring the device data and the operation of transferring
the transfer data to be executed. The transmission instruction
data correspond to an instruction to the mobile phone to
perform an operation of transmitting the device data to a
predetermined server.
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00030003 . Data display . ‘
2003 [+] [August[=] [First halfl?] [ Enter | [ <Prev J| Next> |

Average in  Maximum blood Minimal blood Pulse rate 82mmHg Body weight Na intake
August 2003 pressure 127mmHg pressure 82mmHg  pulse/minute 79. 5kg 6.7g -

Data table

August 2003

Maximum  Minimal

. Pulse
Date Time  blood blood rate weight intake

Body  Salt Comment

rate medicine

pressur pressure pressure
81 07:37 94 67 16 - - % 27 Adalat
8/1 22:26 132 88 85 . - - 1027 44  Adalat
81 22:36 - - - 795 85 - - Adalat
8/2 09:53 125 2w - - 9.3 43 Adalat
8/2 20:42 129 93 & - - 105 36 Adalat
8/3 21:39 129 o0 8 - - 1037 38 Adalat
8/4 23:53 122 77 9f - - 92 45 Adalat
8/5 23:53 121 5 8 - - 803 46 Adalat
8/6 18:54 126 81 8 - - 9 45 Adalat
8/7 00:04 122 % 9 - - 9.3 46 Adalat
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Patient |ist

Total number

of patients 19 patients

No. Patient ID Gender - Age  Name of medicine Start date

1 00030001 - - - - -
2 00030002 - - - - -
'3 00030003  Male 47 Company A Adalat 2003/07/25
4 00030004 - - - - -

5 00030005 - - - - -

6 00030006 Male 47 - - 2003/07/31
) 00030007 Female - Company A Adalat -

8 00030008  Male 55 - - 2003/08/02
9 00030009 Male 47 - - 2003/08/15
10 00030010 - - - - -

11 00030011 - - . - - -

12 00030012  Male - - - -

13 00030013 Female - - - -

14 00030014  MNale - - - -

15 00030015  Male 37 - - 2003/08/21
16 00030016 - - - - =

17 00030017 - - - - ~

18 00030018 - - - - -
19 00030019  Male - - - 2003/11/21
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DATA COLLECTION SYSTEM AND DATA
COLLECTION METHOD

TECHNICAL FIELD

[0001] The present invention relates to a data collection
system and a data collection method for collecting device
data obtained by, for example, a sphygmomanometer, via the
Internet.

BACKGROUND ART

[0002] FIG. 8 is a view schematically showing a configu-
ration of a conventional device data collection system. This
data collection system includes a sphygmomanometer 31 for
measuring patient’s blood pressure, a personal computer 32,
and a server 34 connected to the Internet 33 for accumulat-
ing blood pressure data.

[0003] The sphygmomanometer 31 is connected to the
personal computer 32 via a serial cable 35. The personal
computer 32 can be connected to the server 34 via the
Internet 33. With this data collection system, blood pressure
data indicating patient’s blood pressure measured by the
sphygmomanometer 31 can be accumulated in the server 34.

[0004] 1Inthe data collection system thus configured, when
the patient’s blood pressure is measured by the sphygmo-
manometer 31, the blood pressure data indicating the mea-
sured blood pressure are transferred to the personal com-
puter 32 through the serial cable 35. The blood pressure data
transferred to the personal computer 32 are accumulated in
the server 34 via the Internet 33.

[0005] The above-mentioned data collection system facili-
tates the collection of the blood pressure data of patients in
remote areas, and enables doctors to diagnose the health
condition related to the blood pressure of the patients in
remote areas (see, for example, JP 2002-355305 A).

[0006] However, according to the data collection system
with the above configuration, in order to transfer the
patient’s blood pressure data measured by the sphygmoma-
nometer 31 to the server 34, the operation of the personal
computer 32 is necessary for establishing a connection to the
Internet 33. The personal computer 32 has a long starting
time before it becomes operational since the power has been
turned on. Further, in order to operate software for trans-
ferring the blood pressure data to the server 34, complicated
operations of input devices such as a mouse, a keyboard, and
the like are involved.

[0007] Patients to be diagnosed using the data collection
system as described above are often elderly people, who are
unfamiliar with the operation of the personal computer and
the like, and thus complicated operations have a serious
impact on their use of the system. Consequently, patients in
remote areas have difficulty in transferring their own blood
pressure data to the server 34 via the Internet 33.

DISCLOSURE OF INVENTION

[0008] Tt is an object of the present invention to provide a
data collection system that allows device data such as blood
pressure data obtained by a device such as a sphygmoma-
nometer provided in a remote area to be transferred easily to
a server connected to the Internet.
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[0009] A data collection system according to the present
invention includes: a server connected to the Internet; a
plurality of data acquisition target devices; and a plurality of
data transfer devices that are capable of being connected to
the data acquisition target devices, respectively, wherein
device data acquired by each data transfer device from each
data acquisition target device are transferred to the server via
the Internet using a mobile phone. The data transfer device
includes: a data acquisition part for acquiring the device data
from the data acquisition target device; a data transfer part
for combining transmission instruction data with the device
data so as to generate transfer data, and transferring the
transfer data to the mobile phone; and a control part for
allowing the data acquisition part to execute the operation of
acquiring the device data and allowing the data transfer part
to execute the operation of transferring the transfer data. The
transmission instruction data correspond to an instruction to
the mobile phone to perform an operation of transmitting the
device data to a predetermined server via the Internet.

[0010] A data collection method for collecting data
according to the present invention uses a server connected to
the Internet, a plurality of data acquisition target devices, a
plurality of data transfer devices that are capable of being
connected to the data acquisition target devices, respec-
tively, and a mobile phone that is capable of being connected
to the Internet, the method including transferring device data
acquired from each data acquisition target device from the
mobile phone to the server via the Internet. The method uses
the same data transfer devices as used in the data collection
system according to the present invention.

BRIEF DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a block diagram schematically showing a
configuration of a data collection system according to an
embodiment of the present invention.

[0012] FIG. 2 is a block diagram showing a configuration
of a data transfer device for use in the configuration of the
system.

[0013] FIG. 3 is a perspective exterior view of the data
transfer device.
[0014] FIG. 4 is a view showing a screen on which blood

pressure data and the like accumulated in a server of the data
collection system according to the present embodiment are
displayed in graphical form.

[0015] FIG. 5 is a view showing a screen on which the
blood pressure data and the like accumulated in the server of
the data collection system are displayed numerically.

[0016] FIG. 6 is a view showing a screen on which data
of a patient using a sphygmomanometer of the data collec-
tion system are displayed.

[0017] FIG. 7 is a view showing a screen on which a list
of patients using the sphygmomanometer of the data col-
lection system is displayed.

[0018] FIG. 8 is a view schematically showing a configu-
ration of a conventional data collection system.

DESCRIPTION OF THE INVENTION

[0019] According to a data collection system according to
the present invention, device data obtained by a device such
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as a sphygmomanometer provided in a remote area can be
collected easily from a mobile phone into a predetermined
server via the Internet.

[0020] Tt is possible that the data transfer device includes
a starting switch, and the control part starts the operations of
the data acquisition part and the data transfer part when the
starting switch is operated.

[0021] Preferably, the data transfer device further includes
amemory for storing a serial number for identifying the data
transfer device mutually, and the data transfer part adds the
serial number to the device data so as to generate data to be
transmitted to the server.

[0022] Ttis possible that the data transfer part includes an
emulator for converting data into an emulation code in
accordance with a keyboard emulation format for operating
the mobile phone, so as to convert the transfer data into the
emulation code and to transfer the converted data.

[0023] In this configuration, it is possible that the data
transfer part includes a data generation part and a transfer
processing part, the data generation part generates data
including the device data and the transmission instruction
data and supplies the generated data to the transfer process-
ing part, and the transfer processing part converts the data
supplied from the data generation part into the emulation
code and outputs the converted data from a data transfer
terminal.

[0024] In the above configuration, the control part may
have a function of detecting whether or not a good connec-
tion state is established between the data acquisition target
device and the mobile phone, and a display part may be
provided so that whether or not a good connection state is
established is shown by a blinking state controlled by the
control part.

[0025] The data acquisition target device can be a medical
instrument, an electric meter for measuring a consumption
of electricity, a water meter for measuring a consumption of
tap water, a production facility that is capable of outputting
log data, or a household electric appliance that is capable of
outputting data indicating an operating state. The medical
instrument can be a sphygmomanometer, a pulsimeter, or a
glucometer.

[0026] Tt is possible that the data acquisition target device
is a medical instrument, medicine-taking information indi-
cating whether or not the patient takes a predetermined
medicine is capable of being transmitted to the server using
the mobile phone, and the server includes a medicine-taking
condition judgment part for accumulating the medicine-
taking information and transmitting a warning mail concern-
ing the taking of the medicine to the mobile phone based on
the medicine-taking information.

[0027] Tt is possible that the medicine-taking condition
judgment part transmits the warning mail when the medicine
is taken at a rate less than a predetermined rate, or when the
medicine is not taken for a predetermined number of con-
secutive days.

[0028] In the above configuration, it is possible that a
doctor’s computer connected to the Internet further is pro-
vided for analyzing the data accumulated in the server, the
data acquisition target device includes a sphygmomanom-
eter for measuring patient’s blood pressure, and the data
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include blood pressure data measured by the sphygmoma-
nometer, the server includes an abnormal blood pressure
value treatment part for transmitting an abnormality report
mail to the doctor’s computer when an abnormality is found
in the blood pressure data, the doctor’s computer transmits
a treatment instruction to the abnormal blood pressure value
treatment part based on the abnormality report mail, and the
abnormal blood pressure value treatment part transmits a
treatment instruction mail to the mobile phone based on the
treatment instruction.

[0029] In this configuration, it is possible that the abnor-
mal blood pressure value treatment part transmits one of a
plurality of kinds of treatment instruction mails prepared in
advance to the mobile phone. Further, the treatment instruc-
tion mail can include a description of instructing the patient
to change a dosage of a medicine to take.

[0030] In the above configuration, it is possible that a
doctor’s computer connected to the Internet further is pro-
vided for analyzing the data accumulated in the server, the
data acquisition target device includes a sphygmomanom-
eter for measuring patient’s blood pressure, and the data
include blood pressure data measured by the sphygmoma-
nometer, harmful symptom information indicating patient’s
harmful symptom is capable of being transmitted from the
mobile phone to the server, the server includes a harmful
symptom treatment part for transmitting a harmful symptom
report to the doctor’s computer based on the harmful symp-
tom information, the doctor’s computer transmits a treat-
ment instruction to the harmful symptom treatment part
based on the harmful symptom report, and the harmful
symptom treatment part transmits a treatment instruction
mail to the mobile phone based on the treatment instruction.

[0031] Hereinafter, an embodiment of the present inven-
tion will be described specifically with reference to the
drawings.

[0032] FIG. 1 schematically shows a configuration of a
data collection system according to the present embodiment.
This data collection system collects blood pressure data
indicating patient’s measured blood pressure from a plural-
ity of sphygmomanometers 1. Each of the sphygmomanom-
eters 1 is connected with a data transfer device 3 via a serial
cable 2. The data transfer device 3 is connected to a mobile
phone 5 via a transfer cable 4. The mobile phone 5 can be
connected to the Internet 6.

[0033] Thedata collection system further includes a server
7 connected to the Internet 6 for accumulating the blood
pressure data measured by each of the sphygmomanometers
1, and a doctor’s computer 8 that can be connected to the
Internet 6. The doctor’s computer 8 is provided to allow a
doctor to analyze the blood pressure data accumulated in the
server 7.

[0034] The server 7 includes a medicine-taking condition
judgment part 7a, an abnormal blood pressure value treat-
ment part 7b, and a harmful symptom treatment part 7c. The
medicine-taking condition judgment part 7a transmits a
warning mail concerning the taking of a medicine to the
mobile phone 5 based on medicine-taking information indi-
cating whether or not a patient using the sphygmomanom-
eter 1 takes a predetermined medicine. To this end, the
patient transmits the medicine-taking information to the
server 7 using the mobile phone 5, and the server 7 accu-



US 2006/0129356 A1l

mulates the medicine-taking information. When an abnor-
mality is found in the patient’s blood pressure data measured
by the sphygmomanometer 1 and transferred via the mobile
phone 5, the abnormal blood pressure value treatment part
7b transmits an abnormality report mail to the doctor’s
computer 8. The harmful symptom treatment part 7¢ trans-
mits a harmful symptom report to the doctor’s computer 8
based on harmful symptom information indicating the
patient’s harmful symptom transmitted from the mobile
phone 5.

[0035] FIG. 2 is a block diagram showing a configuration
of the data transfer device 3 for use in the data collection
system of the present embodiment, and a connection struc-
ture between the data transfer device 3 and the sphygmo-
manometer 1 as well as the mobile phone 5. The data
transfer device 3 includes a serial terminal 9 to be connected
with one end of the serial cable 2, and a transfer terminal 10
to be connected with one end of the transfer cable 4. The
other end of the serial cable 2 is connected with a serial
terminal 11 provided in the sphygmomanometer 1. The other
end of the transfer cable 4 is connected with a terminal 12
of the mobile phone 5. Each of the cables can be connected/
disconnected freely with/from the terminal.

[0036] The data transfer device 3 includes as main com-
ponents a data acquisition part 13, a data transfer part 14,
and a control part 15. These components can be constituted
by a microprocessor. The data acquisition part 13 is supplied
with the output of the sphygmomanometer 1 via the serial
terminal 11, the serial cable 2, and the serial terminal 9. The
output of the data acquisition part 13 is supplied to the data
transfer part 14. The output of the data transfer part 14 is
supplied to the mobile phone 5 via the transfer terminal 10,
the transfer cable 4, and the transfer terminal 12. The control
part 15 controls the operations of the data acquisition part 13
and the data transfer part 14.

[0037] The control part 15, which is connected with a push
button switch 16, performs a control so that a series of
operations of the data acquisition part 13 and the data
transfer part 14 is started, when the push button switch 16 is
operated. The control part 15 is connected with the serial
terminal 9 and the transfer terminal 10 to detect whether or
not the serial cable 2 and the transfer cable 4 are in a good
connection state. The detection may be performed by any
usual methods, and thus a specific description thereof will be
omitted. The result of the detection is indicated by a lamp
17.

[0038] Under the control of the control part 15, the data
acquisition part 13 is started and acquires sphygmomanom-
eter data including the measured blood pressure data and
data for specifving the date and time at which the blood
pressure was measured from the sphygmomanometer 1 and
supplies the acquired data to the data transfer part 14.

[0039] The data transfer part 14 includes a data generation
part 18 and a transfer processing part 19. The data transfer
part 14 is connected with a memory 20, in which a serial
number for identifying the data transfer device 3 and trans-
mission instruction data are stored. The data generation part
18 adds the serial number and the transmission instruction
data obtained from the memory 20 to the sphygmomanom-
eter data obtained from the data acquisition part 13 so as to
generate transfer data, and supplies the transfer data to the
transfer processing part 19. The transfer processing part 19
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converts the transfer data into an emulation code represent-
ing a state where a key or the like of the mobile phone 5 is
being pushed, in accordance with a keyboard emulation
format, and transfers the converted data to the mobile phone
5.

[0040] In the mobile phone 5, processing of establishing a
connection to the Internet 6 and processing of transmitting
the sphygmomanometer data and the serial number to the
server 7 are performed based on the transmission instruction
data included in the transferred data. As a result, the sphyg-
momanometer data and the serial number are transferred
from the mobile phone 5 to the server 7 via the Internet 6.

[0041] The processing of the transfer from the mobile
phone 5 is performed based on, for example, the POST/GET
method of the Internet. To this end, the transmission instruc-
tion data stored in the memory 20 of the data transfer device
3 include data concerning a menu selection of the mobile
phone 5, the activation of a function of the mobile phone 5
for establishing a connection to the Internet as well as the
connection, and the input of a URL of the server as a transfer
destination. The transfer processing part 19 converts the
transmission instruction data including the above data,
numerical values of the sphygmomanometer data, and the
serial number into an emulation code, and outputs the
converted data. When the mobile phone 5 has an emulator,
the conversion processing by the transfer processing part 19
is not necessary.

[0042] A power source 21 provided in the data transfer
device 3 is constituted by, for example, a dry battery, and
supplies a voltage to operate the data acquisition part 13, the
data transfer part 14, the control part 15, the lamp 17, and the
memory 20.

[0043] FIG. 3 is a perspective exterior view of the data
transfer device 3 according to the present embodiment. The
data transfer device 3 is substantially rectangular, and has
the push button switch 16 with an elliptical shape in the
center of a top surface thereof. The lamp 17 with a crescent
shape is provided next to the push button switch 16.

[0044] The operation of the data collection system thus
configured will be described below. When the power source
of the data transfer device 3 is turned on, the control part 15
detects whether or not the serial cable 2 and the transfer
cable 4 are in a good connection state. When a good
connection state is established, the lamp 17 is lighted. When
either one of the serial cable 2 and the transfer cable 4 is in
a bad connection state, the lamp 17 is blinking. With this
configuration, the connection state of the serial cable 2 or the
transfer cable 4 can be modified, so that an error in trans-
ferring the sphygmomanometer data due to a poor connec-
tion can be prevented.

[0045] Next, when the patient pushes down the push
button switch 16, the data acquisition part 13 acquires the
sphygmomanometer data measured by the sphygmomanom-
eter 1 by means of serial communications. The acquired
sphygmomanometer data are supplied to the data transfer
part 14.

[0046] Then, in the data transfer part 14, initially the data
generation part 18 adds the serial number and the transmis-
sion instruction data stored in the memory 20 to the sphyg-
momanometer data, and supplies the obtained data to the
transfer processing part 19. The transfer processing part 19
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converts the supplied data in accordance with a keyboard
emulation format of the mobile phone 5, and transfers the
converted data to the mobile phone 5.

[0047] In accordance with the transmission instruction
data included in the transfer data received from the data
transfer part 14, the mobile phone 5 performs the operation
for establishing a connection to the Internet 6 and the
operation of transmitting the sphygmomanometer data and
the serial number to the server 7 via the Internet 6. Then, the
server 7 receives and accumulates the sphygmomanometer
data and the serial number transmitted from the mobile
phone 5.

[0048] As a result, it becomes possible that the doctor’s
computer 8 acquires the sphygmomanometer data accumu-
lated in the server 7 via the Internet 6 and analyzes the same.

[0049] As described above, according to the data collec-
tion system of the present embodiment, the data transfer
device 3 transfers the sphygmomanometer data measured by
the sphygmomanometer 1 from the mobile phone 5 to the
server 7 via the Internet 6 almost automatically. Therefore,
it is possible to transmit the sphygmomanometer data sim-
ply, without using a personal computer involving compli-
cated operations. More specifically, the operation of the data
transfer device 3 is only to establish connections using the
serial cable 2 and the transfer cable 4 and to push the push
button switch 16 once, which is extremely simple.

[0050] Next, a function of the doctor’s computer 8 will be
described. The doctor’s computer 8 acquires the blood
pressure data accumulated in the server 7 via the Internet 6
and analyzes the same. FIG. 4 shows a screen on which the
blood pressure data accumulated in the server 7 are dis-
played by the doctor’s computer 8 in graphical form. FIG.
5 shows a screen on which the data of a blood pressure, body
weight, a pulse rate, and the like are displayed numerically,
or a name of a medicine taken and the like is displayed. FIG.
6 shows a screen on which data of a history, a medical
history, a history of taking the medicine, and the like of the
patient using the sphygmomanometer 1 are displayed. FIG.
7 shows a screen on which a list of patients using the data
collection system is displayed.

[0051] Asshown in FIGS. 4 and 5, the patient is identified
by a patient ID, and age, gender, the start date of taking the
medicine, the name of a manufacturer of the medicine, and
the name of the medicine are displayed on the screen.

[0052] FIGS. 4 and 5 show the data of the patient whose
patient 1D is 00030003 between 07:37 on August 1 and
00:04 on Aug. 7, 2003. In FIG. 4, @ on a kinked line 22
represent data of the maximum blood pressure, and @ on a
kinked line 23 represent data of the minimal blood pressure.
On a kinked line 24, A represent weight data, and W
represent pulse rate data of the patient. Further, vertical bars
26 represent salt intake data. These data are constituted so
that they can be input to the mobile phone 5 if necessary and
transferred to the server 7. On the screen in FIG. 5, the data
on the screen in FIG. 4 are displayed numerically.

[0053] Further, it is displayed on the screen in FIG. 4 that
the patient takes one kind of medicine (medicine 1), whose
manufacturer is “company A” and whose name is “Adalat”.
Further, it is shown that the medicine is used during a period
between 21:00:48 on Jul. 28, 2003 and 13:49:57 on Dec. 16,
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2003. A horizontal bar 28 in FIG. 4 represents the period
during which the medicine 1 is taken.

[0054] The medicine-taking information indicating
whether or not the patient takes a medicine to be taken can
be input from the mobile phone 5. The input medicine-
taking information is transmitted from the mobile phone 5 to
the server 7. The medicine-taking condition judgment part
7a provided in the server 7 transmits a warning mail
concerning the taking of the medicine to the mobile phone
5 based on the transmitted medicine-taking information. For
example, when the medicine is taken at a rate of less than
80%, when the medicine is not taken for three consecutive
days, when the medicine-taking information is not transmit-
ted for three consecutive days, or the like, the medicine-
taking condition judgment part 7a transmits the warning
mail. This can remind the patient of having forgot to take the
medicine, having deluded himself/herself, or the like.

[0055] When an abnormality is found in the blood pres-
sure data transmitted from the data transfer device 3 via the
mobile phone 5, the abnormal blood pressure value treat-
ment part 7b provided in the server 7 transmits an abnor-
mality report mail to the doctor’s computer 8. The doctor’s
computer § transmits a treatment instruction to the abnormal
blood pressure value treatment part 75 based on the abnor-
mality report mail. The abnormal blood pressure value
treatment part 75 transmits a treatment instruction mail to
the mobile phone 5 based on the treatment instruction
transmitted from the doctor’s computer 8.

[0056] In the server 7, a plurality of kinds of treatment
instruction mails are prepared in advance. The plurality of
kinds of treatment instruction mails are graded in accor-
dance with the degree of the abnormality of the blood
pressure data. For example, in the case of testing an anti-
hypertensive medicine whose dosage is to be increased/
decreased every four weeks in principle, the following three
mails are prepared. 1) A treatment instruction mail that
instructs the patient to change (increase or decrease) a
dosage for the subsequent times (from the fourth week). 2)
A treatment instruction mail that instructs the patient to
change (increase or decrease) a dosage ahead of time. 3) A
treatment instruction mail that instructs the patient to visit
the hospital immediately.

[0057] The abnormal blood pressure value treatment part
7b selects one of the plurality of kinds of treatment instruc-
tion mails prepared in advance based on the treatment
instruction transmitted from the doctor’s computer 8, and
transmits the selected mail to the mobile phone 5. In this
manner, the doctor is informed of the abnormal value
automatically, which helps his/her patient to feel secure.

[0058] Further, the patient can transmit the harmful symp-
tom information indicating his/her own physical harmful
symptom to the server 7 using the mobile phone 5. Examples
of the harmful symptom information include information on
headaches, dizziness, nausea, hives, and the like.

[0059] The harmful symptom treatment part 7¢ provided
in the server 7 transmits a harmful symptom report to the
doctor’s computer 8 based on the harmful symptom infor-
mation transmitted from the mobile phone 5. The doctor’s
computer 8 transmits a treatment instruction to the harmful
symptom treatment part 7¢ by return based on the harmful
symptom report transmitted from the harmful symptom
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treatment part 7c. The harmful symptom treatment part 7¢
transmits a treatment instruction mail to the mobile phone 5
based on the treatment instruction from the doctor’s com-
puter 8.

[0060] In this data collection system, since the data trans-
fer device 3 is operated by the power source 21 constituted
by a dry battery, it can be handled conveniently. The mobile
phone to be connected to the data transfer device 3 is in
widespread use and is easily available, and can be handled
conveniently due to its small size. Therefore, for example, it
is easy for a patient in a remote area to measure his/her own
blood pressure with the sphygmomanometer 1 three or four
times each day and to transmit the sphygmomanometer data
to the server 7 connected to the Internet once each day on
that night. Alternatively, it also is easy to transmit one day’s
data to the server 7 at one time.

[0061] The operating procedure for the transmission is as
follows, for example. That is, initially the mobile phone 5 is
turned on, and then the data transfer device 3 and the
sphygmomanometer 1 are turned on. After that, the data
transfer device 3 and the mobile phone 5 are connected to
each other via the transfer cable 4, and the data transfer
device 3 and the sphygmomanometer 1 are connected to
each other via the serial cable 2. Then, when the push button
switch 16 of the data transfer device 3 is pushed, the blood
pressure data measured on that day are transmitted auto-
matically from the sphygmomanometer 1 to the server 7 via
the mobile phone 5 and the Internet 6.

[0062] The sphygmomanometer data and the serial num-
ber transferred from the mobile phone 5 to the server 7 over
the Internet 6 are constituted by numbers. Thus, even if these
data are intercepted on the Internet 6, the ID of the patient
is not revealed. In this manner, the patient’s privacy can be
protected.

[0063] The doctor can identify the patient only after
checking the serial number and the patient ID transferred
from the server. Since the serial number is assigned to each
data transfer device 3, no means is required to identify the
sphygmomanometer and the mobile phone. For example,
there is no need to input an 1D to the sphygmomanometer
and the mobile phone, resulting in a simple operation.
Further, since one data transfer device can correspond to one
patient, the sphygmomanometer and the mobile phone can
be used by a plurality of patients. Further, the doctor can
analyze the blood pressure data collected in the server 7
instantly with the doctor’s computer 8, and therefore can be
aware of any abnormal values in the blood pressure data
immediately. As a result, treatment and the like can be
provided to the patient quickly.

[0064] In the above-mentioned embodiment, the data
transfer device 3 is connected to the sphygmomanometer 1.
However, the present invention is not limited thereto. Any
electric devices that can transfer data to be handled by means
of serial communications can be connected to the data
transfer device 3 of the present embodiment so as to achieve
the same effect. For example, the data transfer device may
be connected to other medical instruments such as a pul-
simeter for measuring a pulse rate of a patient, a dialyzer, a
glucometer, and the like.

[0065] Alternatively, the data transfer device 3 may be
connected to an electric meter for measuring a consumption
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of electricity, a water meter for measuring a consumption of
tap water, or the like. Alternatively, the data transfer device
3 may be connected to a production facility for producing
goods so as to transfer log data concerning an operating state
of the production facility. Alternatively, the data transfer
device 3 may be connected to a household electric appliance
so as to transfer data indicating an operating state of the
household electric appliance, such as data indicating
whether or not the battery is exhausted.

INDUSTRIAL APPLICABILITY

[0066] The data collection system according to the present
invention can collect simply device data such as blood
pressure data acquired by a device such as a sphygmoma-
nometer provided in a remote area, via the Internet.

1. A data collection system comprising: a server con-
nected to the Internet; a plurality of data acquisition target
devices; and a plurality of data transfer devices that are
capable of being connected to the data acquisition target
devices, respectively, wherein device data acquired by each
data transfer device from each data acquisition target device
are transferred to the server via the Internet using a mobile
phone, the data transfer device including:

a data acquisition part for acquiring the device data from
the data acquisition target device;

a data transfer part for combining transmission instruction
data with the device data so as to generate transfer data,
and transferring the transfer data to the mobile phone;
and

a control part for allowing the data acquisition part to
execute the operation of acquiring the device data and
allowing the data transfer part to execute the operation
of transferring the transfer data,

wherein the transmission instruction data correspond to an
instruction to the mobile phone to perform an operation
of transmitting the device data to a predetermined
server via the Internet.

2. The data collection system according to claim 1,
wherein the data transfer device includes a starting switch,
and the control part starts the operations of the data acqui-
sition part and the data transfer part when the starting switch
is operated.

3. The data collection system according to claim 1,
wherein the data transfer device further includes a memory
for storing a serial number for identifying the data transfer
device mutually, and the data transfer part adds the serial
number to the device data so as to generate data to be
transmitted to the server.

4. The data collection system according to claim 1,
wherein the data transfer part includes an emulator for
converting data into an emulation code in accordance with
a keyboard emulation format for operating the mobile
phone, so as to convert the transfer data into the emulation
code and to transfer the converted data.

5. The data collection system according to claim 4,
wherein the data transfer part includes a data generation part
and a transfer processing part, the data generation part
generates data including the device data and the transmis-
sion instruction data and supplies the generated data to the
transfer processing part, and the transfer processing part
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converts the data supplied from the data generation part into
the emulation code and outputs the converted data from a
data transfer terminal.

6. The data collection system according to claim 1,
wherein the control part has a function of detecting whether
or not a good connection state is established between the
data acquisition target device and the mobile phone, and a
display part is provided so that whether or not a good
connection state is established is shown by a blinking state
controlled by the control part.

7. The data collection system according to claim 1,
wherein the data acquisition target device is a medical
instrument, an electric meter for measuring a consumption
of electricity, a water meter for measuring a consumption of
tap water, a production facility that is capable of outputting
log data, or a household electric appliance that is capable of
outputting data indicating an operating state.

8. The data collection system according to claim 7,
wherein the medical instrument is a sphygmomanometer, a
pulsimeter. or a glucometer.

9. The data collection system according to claim 7,

wherein the data acquisition target device is a medical
instrument,

medicine-taking information indicating whether or not the
patient takes a predetermined medicine is capable of
being transmitted to the server using the mobile phone,
and

the server includes a medicine-taking condition judgment
part for accumulating the medicine-taking information
and transmitting a warning mail concerning the taking
of the medicine to the mobile phone based on the
medicine-taking information.

10. The data collection system according to claim 9,
wherein the medicine-taking condition judgment part trans-
mits the warning mail when the medicine is taken at a rate
less than a predetermined rate, or when the medicine is not
taken for a predetermined number of consecutive days.

11. The data collection system according to claim 1,
further comprising a doctor’s computer connected to the
Internet for analyzing the data accumulated in the server,

wherein the data acquisition target device includes a
sphygmomanometer for measuring patient’s blood
pressure, and the data include blood pressure data
measured by the sphygmomanometer,

the server includes an abnormal blood pressure value
treatment part for transmitting an abnormality report
mail to the doctor’s computer when an abnormality is
found in the blood pressure data,

the doctor’s computer transmits a treatment instruction to
the abnormal blood pressure value treatment part based
on the abnormality report mail, and

the abnormal blood pressure value treatment part trans-
mits a treatment instruction mail to the mobile phone
based on the treatment instruction.
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12. The data collection system according to claim 11,
wherein the abnormal blood pressure value treatment part
transmits one of a plurality of kinds of treatment instruction
mails prepared in advance to the mobile phone.

13. The data collection system according to claim 11,
wherein the treatment instruction mail includes a description
of instructing the patient to change a dosage of a medicine
to take.

14. The data collection system according to claim 1,
further comprising a doctor’s computer connected to the
Internet for analyzing the data accumulated in the server,

wherein the data acquisition target device includes a
sphygmomanometer for measuring patient’s blood
pressure, and the data include blood pressure data
measured by the sphygmomanometer,

harmful symptom information indicating patient’s harm-
ful symptom is capable of being transmitted from the
mobile phone to the server,

the server includes a harmful symptom treatment part for
transmitting a harmful symptom report to the doctor’s
computer based on the harmful symptom information,

the doctor’s computer transmits a treatment instruction to
the harmful symptom treatment part based on the
harmful symptom report, and

the harmful symptom treatment part transmits a treatment
instruction mail to the mobile phone based on the
treatment instruction.
15. A data collection method for collecting data by using
a server connected to the Internet, a plurality of data
acquisition target devices, a plurality of data transfer devices
that are capable of being connected to the data acquisition
target devices, respectively, and a mobile phone that is
capable of being connected to the Internet, the method
comprising transferring device data acquired from each data
acquisition target device from the mobile phone to the server
via the Internet, each of the data transfer devices including:

a data acquisition part for acquiring the device data from
the data acquisition target device;

a data transfer part for combining transmission instruction
data with the device data so as to generate transfer data,
and transferring the transfer data to the mobile phone;
and

a control part for allowing the data acquisition part to
execute the operation of acquiring the device data and
allowing the data transfer part to execute the operation
of transferring the transfer data,

wherein the transmission instruction data correspond to an
instruction to the mobile phone to perform an operation
of transmitting the device data to a predetermined
server via the Internet.
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