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BIO-INFORMATION CONTROL SYSTEM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a bio-information
control system which is capable of providing pace lines until
a user as a target living body achieves a desired object.
[0003] 2. Description of the Related Art

[0004] A weighting machine and a bio-information control
apparatus are used to acquire weight, or other biomedical data
such as body fat in order to control physical condition of a
user as a target living body. Such data may be used for health
recovery or diet by controlling the follow-up of data. The
follow-up of these data are represented as a pace line as
disclosed in JP-A-2002-200086, which is a curve of informa-
tion gradually increasing or decreasing over time toward a
target value. The information is selected from the biomedical
data and the weight which is suitable for controlling the
physical condition of the user. The user is able to achieve
his/her object by controlling meal or exercise so as to follow
the pace line.

[0005] However, although the bio-information control
apparatus in the related art is able to generate the pace line
toward the target value on the basis of the initial information
obtained at the beginning, it is often the case that the appara-
tus can hardly support an event that the obtained bio-infor-
mation is deviated from the pace line with time due to various
causes. In other words, when the bio-information is deviated
from the pace line, unreasonable dietary restriction or hard
exercise 1s often instructed for bringing the bio-information
of the user back to the pace line again, which might impair the
user’s health.

SUMMARY OF THE INVENTION

[0006] Accordingly, it is an object of the invention to pro-
vide a bio-information control system which allows a user to
continue the life without too much burden and achieve a target
value even when bio-information is deviated from an initial
space line.

[0007] In order to solve the problem described above, a
bio-information control system according to the invention
includes initial bio-information acquiring means that
acquires initial bio-information of a target living body; initial
pace line generating means that generates an initial pace line
onthe basis of the initial bio-information entered by the initial
bio-information acquiring means; follow-up bio-information
acquiring means that acquires follow-up bio-information of
the target living body after having generated the pace line; and
corrected pace line generating means that generates a cor-
rected pace line obtained by correcting the initial pace line on
the basis of the follow-up bio-information acquired by the
follow-up bio-information acquiring means and pace lines
according to the follow-up bio-information of the target liv-
ing body are provided.

[0008] Preferably, the pace line has a predetermined width,
and the corrected pace line generating means determines
whether or not bio-information controlled by the bio-infor-
mation control system falls within the width of the pace line
before generating the corrected pace line.

[0009] Preferably, the initial bio-information includes
entered information acquired by entering information on the
target living body and measured information acquired by
measuring the target living body.
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[0010] Preferably, the follow-up bio-information includes
at least the measured information from between the entered
information acquired by entering information on the target
living body and the measured information acquired by mea-
suring the target living body.

[0011] Preferably, the entered information includes pace
line selection information that selects the type of the pace
line.

[0012] Preferably, the entered information includes term of
control information and target value information of the pace
line.

[0013] Preferably, the entered information includes at least
one of height, age, sex, peripheral diameter of body portions,
and blood pressure of the target living body.

[0014] Preferably, the bio-information control system
includes a weight measuring unit that measures the weight of
the target living body, and the measured information includes
the weight measured by the weight measuring unit.

[0015] Preferably, the bio-information control system
includes an electrode member that measures bioimpedance of
the target living body, and the measured information includes
at least one of percent body fat, percent body moisture con-
tent, muscle mass, basal metabolism, bone mass, fat-free
mass, body water content and visceral fat level.

[0016] Preferably, the bio-information control system
includes output means that outputs the initial pace line and the
corrected pace line generated respectively by the pace ling
generating means and the corrected pace line generating
means.

[0017] Preferably, the bio-information control system
includes a bio-information control apparatus stored in a
single casing.

[0018] Preferably, the bio-information control system
includes information providing means that provides informa-
tion relating to bio-information control corresponding to the
initial bio-information or the follow-up bio-information.
[0019] Preferably, the bio-information control system
includes connecting means which enables connection to an
electric communication network, historical information stor-
ing means that stores historical information of websites con-
nected by the connecting means and information providing
means that provides link information to websites which dis-
close at least one of information relating to bio-information
control corresponding to the initial bio-information or the
follow-up bio-information and information relating to the
bio-information control, and the information providing
means provides at least one of information relating to the
initial bio-information and the link information on the basis
of the historical information stored in the historical informa-
tion storing means.

[0020] According to the invention, not only the initial pace
line is generated on the basis of the bio-information which is
initially acquired, but also the corrected pace line obtained by
correcting the initial pace line is generated on the basis of the
follow-up information of the bio-information after having
generated the initial pace line, whereby even when the bio-
information is deviated from the initial pace line, a target
value is achieved while continuing the life without too much
burden.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1is ablock diagram showing a configuration of
a bio-information control system according to a first embodi-
ment;
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[0022] FIG. 2 is an appearance perspective view showing a
biometrical apparatus used in the bio-information control
system according to the first embodiment or a bio-informa-
tion control apparatus of the bio-information control system
according to a third embodiment;

[0023] FIG. 3 is a graph showing an initial pace line in
which the lateral axis represents the elapsed time T and the
vertical axis represents the weight W,

[0024] FIG.4isaflowchart showing a flow of acquisition of
initial bio-information, generation of an initial pace line, and
generation of a corrected pace line;

[0025] FIG.5isablockdiagram showing a configuration of
the bio-information control system according to a second
embodiment; and

[0026] FIG. 6isablock diagram showing a configuration of
the bio-information control system according to the third
embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] Referring now to FIG. 1 and FIG. 2, a bio-informa-
tion control system according to a first embodiment of the
invention will be described in detail. FIG. 1is a block diagram
showing a configuration of the bio-information control sys-
tem according to the first embodiment, and FIG. 2 is an
appearance perspective view of a biometrical apparatus used
in the bio-information control system according to the first
embodiment. FIG. 2 is an appearance perspective view also
showing a bio-information control apparatus in the bio-infor-
mation control system according to a third embodiment
described later.

[0028] As shown in FIG. 1, a bio-information control sys-
tem 50 according to the first embodiment includes a biometri-
cal apparatus 1, an external equipment 70 (for example, a
personal computer), and a server 90. A detailed configuration
of the respective components will be described below.
[0029] As shown in FIG. 1, the biometrical apparatus 1
includes a display 21, an operating unit 22, a foot switch 23,
a load cell 60 (weight measuring unit), and electrode mem-
bers 30.

[0030] As shown in FIG. 2, the operating unit 22 (initial
bio-information acquiring means and follow-up bio-informa-
tion acquiring means) is arranged on a cover member 20 ofthe
biometrical apparatus 1, the foot switch 23 having a plurality
of switches (initial bio-information acquiring means and fol-
low-up bio-information acquiring means) is arranged on a
side surface of the cover member 20, respectively. The dis-
play 21 and the electrode member 30 including four elec-
trodes 31a, 31b, 32a, and 325 are arranged on the cover
member 20. The load cell 60 is arranged in the biometrical
apparatus 1 at a position corresponding to the electrode mem-
ber 30. The cover member 20 is a substantially rectangular
plate-shaped member formed by molding resin (for example,
ABS resin (acrylonitril/butadiene/styrene copolymer)), and
for example, liquid crystal is employed for the display 21. The
operating unit 22 may be, for example, of button-controlled
type, touch sensor-controlled type, or dial-controlled type.
[0031] As shown in FIG. 1, the display 21, the operating
unit 22, the foot switch 23, the electrode member 30, and the
load cell 60 are connected to a control unit (control circuit) 12.
A power unit (power source circuit) 13 and a storage unit (for
example, RAM (Random Access Memory)) 14 are also con-
nected to the control unit 12.
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[0032] A user (target living body) as a target of the bio-
information control in the invention is able to enter bio-
information (initial bio-information, follow-up bio-informa-
tion) of his’her own as needed to store the same in the storage
unit 14 by operating the operating unit 22 and the foot switch
23. Data corresponding to the operated operating unit 22 or
the foot switch 23 is read out from the storage unit 14 and is
displayed on the display 21. A measurement mode is selected
from among measurement modes stored in the storage unit 14
in advance and the results of measurement are displayed in
sequence. The display 21 also displays entries and the results
of measurement as well as a pace line (described later) cal-
culated on the basis of the entries and the results of measure-
ment. The control unit 12 and the storage unit 14, being
omitted from the drawings other than FIG. 1, may be arranged
atagiven position in the biometrical apparatus 1, for example,
on the lower surface of the cover member 20, or at a suitable
position in a form integrated with the display 21 or the oper-
ating unit 22.

[0033] The electrode member 30 (initial bio-information
acquiring means and follow-up bio-information acquiring
means) includes current flow electrodes 31a and 32a, and
measurement electrodes 315 and 324, and is used for mea-
suring the biomedical data. The current flow electrode 31a
and the measurement electrode 315, and the current flow
electrode 32¢ and the measurement electrode 324 are
arranged in pairs respectively, and measurement is started
when the user places his/her left foot on the pair of the current
flow electrode 314 and the measurement electrode 315, and
then places his/her right foot on the pair of the current flow
electrode 32¢ and the measurement electrode 324.

[0034] The load cell 60 (initial bio-information acquiring
means and follow-up bio-information acquiring means)
includes a metallic strain generating member which is
deformed by exertion of weight and a strain measuring umt
(strain gauge) arranged on the strain generating member to
constitute a strain sensor in a form of a flexible beam. The
load cell 60 is arranged in a bio-information control apparatus
10 at a position corresponding to the electrode member 30, so
that when the user rides on the cover member 20, the load
applied thereby is transmitted to the strain generating mem-
ber.

[0035] The bio-information means information on a user
(target living body) as a target of control, and includes bio-
information acquired by entering operations using the opet-
ating unit 22, the foot switch 23, or a keyboard 71, described
later (entered information) and bio-information acquired
through measuring operation using the electrode member 30
and the load cell 60 (measured information). The entered
information and the measured information are roughly
divided into information acquired at the beginning for genet-
ating an initial pace line (initial bio-information) and infor-
mation acquired for generating a corrected pace line which
indicates the state of the target living body after having started
control and is corrected from the initial pace line (follow-up
bio-information).

[0036] Theentered information includes, for example, pace
line selection information for selecting (classifying) the type
of pace line to generate and the type of the measured value
that the pace line is generated for, and the target value to be
achieved in addition to height, age, sex, peripheral diameter
of body portions (for example, waist, upper arm, femur),
blood pressure and meal pattern. The pace line selection
information is information for selecting the object of control
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and the term of control. The object of control includes, for
example, weight control, slimming, reduction of body fat or
visceral fat, revitalization, maintenance of physical condition
for post-delivery weeks, and enhancement of physical
strength, improvement of specific items (for example, muscle
force or weight) required for athletes. The type of the mea-
sured value that the pace line is generated for might be deter-
mined automatically depending on the pace line selection
information based on the setting work. If not, the weight, for
example, is specified. The target value may be set by entering
operation. However, when the object is revitalization for
example, an ideal value, which is determined by information
of the target living body, such as height, sex, age and so on,
may be set automatically as the target value. The type of the
pace line is selected on the basis of the pace line selection
information as described above. In contrast, the type of the
pace line includes the one configured to reduce weight gradu-
ally for weight reduction or slimming and the one configured
to reduce body fat or visceral fat gradually for the purpose of
reduction of the body fat or the visceral fat. Even in the case
of the pace line set to reduce weight gradually, there exists
various types of pace lines such as a pace line set to have steep
inclination for the purpose of reducing the weight of a user
who is originally significantly fat to his/her ideal weight, ora
pace line set to have gentle inclination for the purpose of
reducing the weight of a user who is originally rather fat to
his/her ideal weight, so that a suitable pace line is selectable
on the individual basis.

[0037] The measured information includes, for example,
bioimpedance measured by the electrode member 30 or the
weight measured by the load cell 60. On the basis of the
measured information, for example, percent body fat, percent
body moisture content, muscle mass, basal metabolism, bone
mass, fat-free mass, body water content and visceral fat level
are calculated. The values calculated in this manner are also
included in the measured information.

[0038] The entered information is basically used as the
initial bio-information since it is unchanged throughout the
term of control after having entered at the time of starting the
control in most cases. However, new information may be
entered again as the follow-up bio-information having started
the control for the purpose of correction, modification and so
on as a matter of course. In contrast, the measured informa-
tion is basically used for comparing the values at the time of
starting the control and the values after having elapsed a
predetermined time period. Therefore, it corresponds to both
the initial bio-information and the follow-up bio-information.
[0039] Subsequently, the external equipment 70 may be,
for example, a personal computer possessed by the user (tar-
get living body) as a target of the bio-information control in
the invention, and includes a CPU 77 connected to the control
unit 12 of the biometrical apparatus 1, the keyboard 71 as
input means, a monitor 72 as output means, a memory 73, and
a modem 74 as connecting means.

[0040] The external equipment 70 is configured in such a
manner that the entered information acquired by entering
operation using the operating unit 22 and the foot switch 23 of
the biometrical apparatus 1 and the measured information
acquired by measurement by the biometrical apparatus 1 is
transmitted from the biometrical apparatus 1. For example,
the external equipment 70 may be constantly connected or as
needed by a LAN cable via an interface (not shown), or may
be configured to be transmittable via a recording medium of
USB (Universal Serial Bus)-connected type.
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[0041] Operations of the keyboard 71, the monitor 72, the
memory 73, and the modem 74 are controlled by the CPU 77.
The user (target living body) is also able to enter the bio-
information using the keyboard 71 instead of, or together with
the operating unit 22 and the foot switch 23. The entries are
displayed on the monitor 72 instead of, or together with the
display 21. (1) The measured voltage measured by the elec-
trode member 30 and the bioimpedance calculated by the
measured voltage, and the biological data, (2) the weight
measured by the load cell 60, and (3) the initial pace line and
a corrected pace line (described later) calculated by an arith-
metic circuit 95 are displayed on the monitor 72. The entries
are stored in the memory 73 instead of, or together with the
storage unit 14.

[0042] Inthis embodiment, the keyboard 71 is exemplified
as the input means. However, other devices such as a mouse
may also be used in addition to the keyboard. The monitor 72
includes display equipment such as CRTs (Cathode Ray
Tubes), liquid crystal displays, and so on as well as printers
and other printing equipment. The memory 73 includes, for
example, RAM (Random Access Memory).

[0043] Historical information of websites that the user has
accessed 1s stored in the memory 73 (historical information
storage means.

[0044] Theexternal equipment 70 is connected to the server
90 via an internet network 80 as means which enables com-
munication with the outside. The server 90 includes a server
memory 91, the arithmetic circuit 95, and a control unit 97.
Operations of the server memory 91 and the arithmetic circuit
95 are controlled by the control unit 97. Although the internet
network 80 is exemplified as the means that enables commu-
nication with the outside in this embodiment, the invention is
not limited thereto, and other electric communication net-
work such as cellular phone communication network may be
selected.

[0045] The server 90 is configured to be able to receive the
bio-information (initial bio-information and follow-up bio-
information) acquired by entering operation using the opet-
ating unit 22, the foot switch 23 and the keyboard 71 or
measuring operation using the electrode member 30 and the
load cell 60 from the external equipment 70 via the internet
network 80, and the bio-information is stored in the server
memory 91. The arithmetic circuit 95 is also configured to be
able to generate pace lines (initial pace line, corrected pace
line) according to a program stored in advance in the server
memory 91 on the basis of the received bio-information. The
information on the pace lines generated here is sent to the
external equipment 70 via the internet network 80, and is
displayed on the monitor 72 of the external equipment 70 or
the display of the biometrical apparatus 1.

[0046] Theserver memory 91 stores information relating to
the bio-information control as a table in which the bio-infor-
mation and the pace lines are stored in one-to-one correspon-
dence. The control unit 97 extracts the information as needed
according to the progress of the bio-information control, for
example, according to the relation between the bio-informa-
tion and the initial pace line (corrected pace line) at a certain
elapsed time, and transmits the extracted information to the
external equipment 70, so that the external equipment 70 is
able to display the information relating to the bio-information
control on the monitor 72. As examples of the information
relating to the bio-information control, there are examples of
meal menu or rough standard of the amount of exercise (the
type of the exercise and a detailed program thereof), sleeping
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hours, and other health information required for the control in
accordance with the pace line. When the initial pace line is
corrected and a corrected pace line is generated, the informa-
tion relating to the bio-information control preferably follows
the corrected pace line, so that suitable information is pro-
vided for each user according to the object of the user. In order
to do so, information, such as when the information is pro-
vided to the user or what kind of information it is, is stored in
the server memory 91 each time on the individual basis, and
the information is extracted while reflecting the past data.
Therefore, the event such that the same information is pro-
vided to the same user is avoided as much as possible and the
information is provided in a suitable order in sequence.

[0047] The server memory 91 also stores link information
of websites in which information relating to the bio-informa-
tion control is disclosed, so that the control unit 97 (informa-
tion providing means) is capable of selectively sending the
link information of suitable websites to the external equip-
ment 70 via the internet network 80 according to the objet of
the bio-information control or the relation between the bio-
information and the pace line. The external equipment 70 is
adapted to display the received link information on the moni-
tor 72. The websites are preferably those stored in the server
memory 91 in the server 90, but may also be other websites.

[0048] The historical information on the websites that the
user has accessed is stored in the server memory 91 (historical
information storing means). The control unit 97 monitors and
analyzes the access to the websites by the user, finds infor-
mation relating to the bio-information control that the user is
interested in, and sends information relating to the bio-infor-
mation control and link information relating to the related
websites to the external equipment 70 according to the access
information. The information related to the bio-information
control and the link information of the related websites are
presented by being displayed on the monitor 72 of the exter-
nal equipment 70. In a case in which the user starts to use the
bio-information control system 50 according to the invention
for the purpose of slimming, and accesses websites in which
information relating to the slimming is given frequently in
association therewith, and then the user starts to access web-
sites in which information relating to improvement of muscle
force is given frequently from days when weight reduction
effect appears in association with the elapse of the term of
control, the controller 97 causes the historical information
about these websites to be analyzed in the server 90 and, from
the result of analysis, determines that the interest of the user
is changed from slimming to improvement of muscle force,
and provides information relating to the improvement of
muscle force. It is preferable when the websites that the user
can access are limited to those stored in the server memory 91
because the information relating to the bio-information con-
trol corresponding to the historical information is easily pre-
pared in advance.

[0049] When the user stands on the cover member 20 with
the bottom ofhis/her left foot in contact with the current flow
electrode 31a and the measurement electrode 315, and the
bottom of his/her right foot in contact with the current flow
electrode 32q and the measurement electrode 325 respec-
tively in order to measure biomedical data of his/her own to
obtain bio-information by the biometrical apparatus 1 of the
bio-information control system 50 configured as described
above, an AC current is supplied to the bottoms of his/her left
and right feet from the power unit 13 via the current flow
electrodes 31a and 324 under the control of the control unit
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12. The supplied current is measured as a voltage (potential
difference) between the bottoms of the left and right feet via
the measurement electrodes 315 and 324. The control unit 12
calculates bioimpedance (bioelectric impedance) (initial bio-
information and follow-up bio-information) between the
user’s feet from the supplied current value and the measured
voltage value according to the program stored in the storage
unit 14 in advance. When the user rides on the cover member
20, the load cell 60 is deviated downward by the load applied
thereby, and the control unit 12 calculates the weight of the
user as the initial bio-information and the follow-up bio-
information by a calculation program stored in the storage
unit 14 in advance on the basis of the change of the value of
resistance caused by this deviation.

[0050] An example of generation of the pace line by the
arithmetic circuit 95 of the bio-information control system 50
will be described below. Here, referring to FIG. 3, an example
in which the weight is reduced to a target value in a normal
period will be described. FIG. 3 is a graph showing an initial
pace line in which the lateral axis represents the elapsed time
T, and the vertical axis represents the weight W (unit: kg). The
initial pace line is displayed with a predetermined width. In
FIG. 3, the unit of the elapsed time T is Month for the sake of
simplification.

[0051] The initial pace line is generated by the basis of
Expression 1 on the basis of the initial bio-information;

W=Wa+C, T Expression 1,

where W (unit: kg) is the weight (pace weight ) during the term
of control, W, (unit: kg) is the target weight (ideal weight), C,
is a weight control coefficient, and T is the elapsed time (unit:
month). In the example in FIG. 3, the initial weight W is 90
kg, and the target weight W, is 65 kg, and 30 months which is
setas a term from the start of control until the target weight W,
is achieved is the term of control (term of weight reduction)
T (unit: month).

[0052] The weight control coefficient C, in Expression 1 is
a variable expressed by Expression 2;

Cr=dl[(W- W) T (L= T)]
where a is a variable which varies with the elapsed time T, and
W (unit: kg) is the initial weight.

[0053] The target weight W, (unit: kg) is calculated by
Expression 3;

Expression 2

W=, +Cy% FAT+CyW7,,

where W, . is the ideal weight obtained from BMI (Body
Mass Index) calculated from the initial bio-information, C,
and C, are predetermined constants, % FAT is a percent body
fat, W,, is the muscle mass calculated from the bioimpedance
measured when the control is started.

[0054] The initial pace line is generated with a predeter-
mined width. The width WW (unit: kg) is calculated by
Expression 4,

Expression 3,

W, =(Cy% FAT/Cs W, ) W Expression 4,

where C, and C, are predetermined constants. In this manner,
since the pace line is generated with a predetermined width,
excessive mental burden is not applied to the user, and hence
motivation for the bio-information control is not lowered.
[0055]
5

Theterm of control T,, is determined by Expression

T,=\W-W.VD-B Expression 5,
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where D is the amount of change of the target weight and B is
apace coefficient. The pace coefficient B is a constant corre-
sponding to the target of control to be entered as the initial
information. For example, the pace coefficient B in a case in
which an athlete reduces his/her weight in a short time is
larger than the pace coefficient B in the case of reducing the
weight slowly.

[0056] Expressions 1 to 5 shown above are used for reduc-
ing the weight (weight reduction). However, the same idea is
applied to the case of reducing the bio-information other than
the weight. For example, when reducing a percent body fat F,
Expression 6 is used instead of Expression 1;

F=FaA-C;'T Expression 6,

where F (unit: %) is the percent body fat (pace percent body
fat) during the term of control, F, (unit: %) is a target percent
body fat (ideal percent body fat), C, is a percent body fat
coefficient which is common to the weight control coefficient.
In Expression 6, the same expression as Expression 1 is
obtained by replacing the weight W with F, and the target
weight W, with F, by using a predetermined coefficient A.
[0057] In acase of increasing the weight as the process of
revitalization after sickness, for example, the initial pace line
is generated using Expression 7 in which the sign in Expres-
sion 1 is changed;

W=W~C,'T

[0058] By changing the sign in this manner, the case of
increasing the bio-information is also accommodated.
[0059] Expression 1 to Expression 7 relate to the initial
pace line. In the bio-information control system 50, a new
pace line (corrected pace line) may be generated at the pre-
determined elapsed time T after having started control. In
other words, the new pace line (corrected pace line) is genet-
ated by replacing the initial weight W,in Expression 2 with
the weight W, at a certain elapsed time T after having started
the control. Accordingly, even when the weight is deviated
from the pace line width W, it is not necessary to increase or
decrease the weight abruptly to bring the weight back to the
initial pace line, so that the control of the bio-information can
be safely continued.

[0060] Thetermofcontrol T,, in this case may be calculated
with the initial weight W /in Expression 5 is replaced with the
weight W,. However, the time period (T,-T) obtained by
subtracting the elapsed time T elapsed already from the term
of control T,, in the initial pace line is also applicable. In this
arrangement, the control can be terminated within the term of
control which is set when the control is started irrespective of
correction, and the control may be continued without too
much burden even when the weight is deviated from the initial
pace line width W, by controlling along the newly generated
corrected pace line.

[0061] Subsequently, referring to FIG. 4, a flow from the
start of control to the correction of the pace line will be
described based on the weight control as an example. FIG. 4
is a flowchart showing a flow of acquisition of the initial
bio-information, generation of the initial pace line and gen-
eration of the corrected pace line.

[0062] When the bio-information control system 50 in the
invention is activated (Step S1), the initial bio-information is
acquired (Step S2). The acquisition of the initial bio-infor-
mation is achieved by entering by the operating unit 22, the
foot switch 23, and/or the keyboard 71, and by calculating
from the result of measurement using the electrode member
30 and the load cell 60. The initial bio-information acquired in

(Expression 7).
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this manner is sent to the server 90 via the internet network 80
and stored in the server memory 91. The control unit 97
outputs an instruction signal to cause the arithmetic circuit 95
to generate an initial pace line, and the initial pace line gen-
erated by the arithmetic circuit 95 which receives the signal is
stored in the server memory 91, is sent to the external equip-
ment 70 via the internet network 80, is displayed on the
monitor 72 and/or the display 21, and is stored in the memory
73 and/or the storage unit 14 (Step S3), whereby the term of
control starts.

[0063] Subsequently. the user executes measurement of the
bio-information at arbitrary intervals during the term of con-
trol (for example, once a day), or inputs the bio-information
and transmits the same to the server 90. Accordingly, the
follow-up bio-information is acquired in the server 90, and is
stored in the server memory 91 (Step S4). The control unit 97
extracts information relating to the adequate bio-information
control for each user from the server memory 91 according to
the acquired follow-up bio-information, transmits the same to
the external equipment 70, and displays the same on the
display 21 and/or the monitor 72. The control unit 97 also
monitors and analyzes the access to the websites by the user,
finds information relating to the bio-information control that
the user is interested in, and displays information relating to
the bio-information control and link information relating to
the related websites to the display 21, and/or the monitor 72
according to the access information.

[0064] The control unit 97 determines whether or not the
weight from the acquired follow-up bio-information reaches
the target value (Step S6). When it does not reach the target
value (No in Step S6), the feedback process is performed as
follows.

[0065] Whether or not the weight falls within the initial
pace line width is determined (Step S7). When it falls within
the initial pace line width (No in Step S7), follow-up bio-
information is acquired while maintaining the initial pace line
(Step S4). In contrast, in the case of abnormal pace in which
the weight does not fall within the initial pace line width (Yes
in Step S7), the control unit 97 issues an instruction signal to
the arithmetic circuit 95 and instructs to generate the cor-
rected pace line. The arithmetic circuit 95 which receives this
signal generates a corrected pace line according to the pro-
gram stored in the server memory 91 in advance, and the
generated corrected pace line is stored in the server memory
91, is sent to the external equipment 70 via the internet net-
work 80, is displayed on the monitor 72 and/or the display 21,
and is stored in the memory 73 and/or the storage unit 14
(Step S8). The control from then on is carried out on the basis
of the generated corrected pace line, and the follow-up bio-
information is acquired again (Step S4).

[0066] The acquisition of the follow-up bio-information
(Step S4) and the provision of the information (Step S5) are
performed repeatedly until the weight reaches the target
value. When the weight reaches the target value (Yes in Step
S6), the control is terminated (Step S9). The flow from the
start of the control to the correction of the pace line described
above is preferably configured to be processed in real time
when the user transmits the bio-information in a state in
which the biometrical apparatus 1, the external equipment 70
and the server 90 are constantly connected, and display the
corrected pace line or the information relating to the bio-
information immediately on the monitor 72 and the display
21.
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[0067] From the configuration as described thus far, in the
above-described embodiment, the following effects (1) to (6)
are achieved.

[0068] (1) Since at least the initial pace line is provided, a
guideline of the bio-information control is obtained.

[0069] (2) Since the pace line is generated with the prede-
termined width W_, excessive mental burden is not applied to
the user, and hence motivation for the bio-information control
is not lowered. Since the feedback process is carried out by
obtaining the follow-up bio-information of the user, even
when the bio-information of the target to be controlled is
deviated from the width W, of the initial pace line, the cor-
rected pace line obtained by correcting the initial pace line is
generated. The corrected pace line is a pace line which brings
the value of the target to be controlled deviated from the width
of the initial pace line gradually toward the target value, and
hence it is not necessary to increase or decrease the weight
abruptly to bring the weight back to the initial pace line, so
that the control of the bio-information can be safely contin-
ued.

[0070] (3) Since the corrected pace line can be set to reach
the target value when the term of control of the initial pace
line is expired, the control may be terminated within a sched-
uled term of control even when it is deviated from the initial
pace line.

[0071] (4) Since the information related to the adequate
bio-information control is displayed on the display 21 and the
monitor 72 for each user, the user is able to obtain a detailed
guide line of behavior (for example, exercise and meal) for
achieving the object, so that the effective control is achieved.
[0072] (5) When the corrected pace line is generated, the
information displayed on the display 21 and the monitor 72
follows the corrected pace line, and hence the user is able to
continue the life without too much burden without specifi-
cally being conscious of the fact of being deviated from the
initial pace line.

[0073] (6) Since the control unit 97 monitors and analyzes
the access to the websites by the user, finds information
relating to the bio-information control that the user is inter-
ested in, and provides information relating to the bio-infor-
mation control or the link information relating to the related
websites according to the access information. Therefore, the
bio-information control system of the invention causes the
user to have high interest and good knowledge in the control
of the bio-information.

[0074] Referring now to FIG. 5, the bio-information con-
trol system 50 according to a second embodiment of the
invention will be described in detail. FIG. 5is a block diagram
showing a configuration of the bio-information control sys-
tem according to the second embodiment.

[0075] 1In the bio-information control system 50 according
to the first embodiment of the invention, communication
between the external equipment 70 and the server 90 is estab-
lished via the internet network 80, the pace line (initial pace
line, corrected pace line) is generated by the arithmetic circuit
95 of the server 90, and the information relating to the bio-
information control and the link information of the website
adequate for each user are extracted and provided. In contrast,
the bio-information control system 50 according to the sec-
ond embodiment carries out the process which is carried out
in the server 90 in the first embodiment by the external equip-
ment 70.

[0076] The bio-information control system 50 according to
the second embodiment includes the biometrical apparatus 1
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and the external equipment 70. The biometrical apparatus 1
has substantially the same function and the same configura-
tion as those in the first embodiment, and hence the detailed
description will be omitted. The connection between the bio-
metrical apparatus 1 and the external equipment 70 is the
same as the first embodiment.

[0077] The external equipment 70 may be a personal com-
puter owned by the user (target living body) as a target of the
bio-information control according to the invention, and
includes the CPU 77 connected to the control unit 12 of the
biometrical apparatus 1, the keyboard 71 as the input means,
the monitor 72 as the output means, the memory 73, and an
arithmetic circuit 75. The keyboard 71, the monitor 72 and the
memory 73 have substantially the same function and the same
configuration as those in the first embodiment, and hence
description is omitted.

[0078] In the bio-information control system 50 according
to the second embodiment, the process carried out by the
server 90 in the first embodiment is carried out by the external
equipment 70. Therefore, a program required therefor is
installed in the memory 73 of the external equipment 70.
Accordingly, information stored in the server memory 91 in
the first embodiment (bio-information, information relating
to the bio-information control, historical information of web-
sites that the user has accessed, link information of websites)
1s stored in the memory 73 of the external equipment 70. The
process of the control unit 97 of the server 90 in the first
embodiment is carried out by the CPU 77 of the external
equipment 70, and generation of pace lines (initial pace lines,
corrected pace lines) carried out by the arithmetic circuit 95 of
the server 90 in the first embodiment is carried out by the
arithmetic circuit 75 of the external equipment 70.

[0079] With the bio-information control system 50 accord-
ing to the second embodiment configured as described above,
the same effects as the bio-information control system 50 in
the first embodiment are achieved. In addition, according to
the second embodiment, the bio-information control system
can be used without accessing the external server via the
internet network 80, and hence improvement of convenience
is achieved.

[0080] Referring now to FIG. 1 and FIG. 6, the bio-infor-
mation control system 50 according to a third embodiment of
the invention will be described in detail. FIG. 6 is a block
diagram showing a configuration of the bio-information con-
trol system according to the third embodiment.

[0081] The bio-information control system 50 according to
the third embodiment of the invention is configured in such a
manner that the process carried out by the server 90 in the first
embodiment is carried out by the bio-information control
apparatus 10.

[0082] Thebio-information control system 50 according to
the third embodiment includes an arithmetic circuit 15 inte-
grated in the biometrical apparatus 1 by itself in the first
embodiment, and is configured as the bio-information control
apparatus 10 which is stored in a single casing as a whole (see
FIG. 2).

[0083] The bio-information control apparatus 10 includes
the display 21, the operating unit 22, the foot switch 23, the
load cell 60, the electrode member 30, and the arithmetic
circuit 15. The display 21, the operating unit 22, the foot
switch 23, the load cell 60, and the electrode member 30 have
substantially the same functions and the same configurations
as those in the first embodiment, and hence detailed descrip-
tion will be omitted.



US 2008/0228527 Al

[0084] 1In the bio-information control system 50 according
to the third embodiment, the process carried out by the server
90 in the first embodiment is carried out in the bio-informa-
tion control apparatus 10, and hence a program required
therefor is installed in the storage unit 14 of the bio-informa-
tion control apparatus 10. Accordingly, the information
stored in the server memory 91 (bio-information, information
relating to bio-information control) is stored in the storage
unit 14 of the bio-information control apparatus 10. The pro-
cess by the controlunit 97 of the server 90 in the first embodi-
ment is carried out by the control unit 12 of the bio-informa-
tion control apparatus 10. In addition, generation of the pace
lines (initial pace lines, corrected pace lines) carried out by
the arithmetic circuit 95 of the server 90 in the first embodi-
ment is carried out by the arithmetic circuit 15 of the bio-
information control apparatus 10.

[0085] According to the bio-information control system 50
according to the third embodiment configured as described
above, the effects from (1) to (5) of the bio-information con-
trol system 50 according to the first embodiment are also
achieved. However, according to the third embodiment, the
bio-information control system 50 can be used without
accessing the external server via the internet network 80 and,
in addition, the bio-information control apparatus 10 is stored
in a single casing as a whole, further improvement of conve-
nience is achieved.

[0086] The invention has been described while referring to
the embodiments shown above. However, the invention is not
limited to the embodiments shown above, and improvement
or modification may be made within the object of improve-
ment and the scope of the invention.

What is claimed is:

1. A bio-information control system comprising:

initial bio-information acquiring means that acquires ini-

tial bio-information of a target living body;
initial pace line generating means that generates an initial
pace line on the basis of the initial bio-information
entered by the initial bio-information acquiring means;

follow-up bio-information acquiring means that acquires
follow-up bio-information of the target living body after
having generated the pace line; and

corrected pace line generating means that generates a cor-

rected pace line obtained by correcting the initial pace
line on the basis of the follow-up bio-information
acquired by the follow-up bio-information acquiring
means,

wherein pace lines according to the follow-up bio-infor-

mation of the target living body are provided.

2. The bio-information control system according to claim
1, wherein the pace line has a predetermined width. and the
corrected pace line generating means determines whether or
notbio-information controlled by the bio-information control
system falls within the width of the pace line before generat-
ing the corrected pace line.

3. The bio-information control system according to claim 1
or 2, wherein the initial bio-information includes entered
information acquired by entering information on the target
livingbody and measured information acquired by measuring
the target living body.
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4. The bio-information control system according to claim 1
or 2, wherein the follow-up bio-information includes at least
the measured information from between the entered informa-
tion acquired by entering information on the target living
body and the measured information acquired by measuring
the target living body.

5. The bio-information control system according to claim 1
or 2, wherein the entered information includes pace line
selection information that selects the type of the pace line.

6. The bio-information control system according to claim 1
or 2, wherein the entered information includes term of control
information and target value information of the pace line.

7. The bio-information control system according to claim 1
or 2, wherein the entered information includes at least one of
height, age, sex, peripheral diameter of body portions, and
blood pressure of the target living body.

8. The bio-information control system according to claim 1
or 2, wherein the bio-information control system includes a
weight measuring unit that measures the weight of the target
living body, and the measured information includes the
weight measured by the weight measuring unit.

9. The bio-information control system according to claim 1
or 2, wherein the bio-information control system includes an
electrode member that measures bioimpedance of the target
living body, and the measured information includes at least
one of percent body fat, percent body moisture content,
muscle mass, basal metabolism, bone mass, fat-free mass,
body water content and visceral fat level.

10. The bio-information control system according to claim
1 or 2, comprising output means that outputs the initial pace
line and the corrected pace line generated respectively by the
pace ling generating means and the corrected pace line gen-
erating means.

11. The bio-information control system according to claim
1 or2, comprising a bio-information control apparatus stored
in a single casing.

12. The bio-information control system according to claim
1 or2, comprising information providing means that provides
information relating to bio-information control correspond-
ing to the initial bio-information or the follow-up bio-infor-
mation.

13. The bio-information control system according to claim
1 or 2, comprising:

connecting means which enables connection to an electric

communication network;

historical information storing means that stores historical

information of websites connected by the connecting
means; and

information providing means that provides link informa-

tion to websites which disclose at least one of informa-
tion relating to bio-information control corresponding to
the initial bio-information or the follow-up bio-informa-
tion and information relating to the bio-information con-
trol,

wherein the information providing means provides at least

one of information relating to the initial bio-information
and the link information on the basis of the historical
information stored in the historical information storing
means.
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