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BODY CONDITION INFORMATION
PROCESSING APPARATUS,
NON-TRANSITORY COMPUTER READABLE
RECORDING MEDIUM, AND METHOD FOR
PROCESSING BODY CONDITION
INFORMATION

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention
[0002] The present invention relates to techniques for pro-
cessing information relating to the condition of a user’s body
on the basis of information relating to bioelectrical imped-
ance of the user’s body.
[0003] 2. Description of Related Art
[0004] There are known cases in which a person who plays
sports, such as an athlete, cannot demonstrate the person’s
true ability due to injury, poor condition, or overtraining.
Thus, it is important to assess the condition of the person’s
body in advance to get into shape. With regard to the assess-
ment of the condition of the athlete, the athlete depends
mostly on subjective assessments such as the athlete’s own
assessment, a trainer’s assessment and the like. There is a case
in which an athlete cannot help but hiding a poor condition
only because the athlete wishes to take part in a competition.
Since a trainer takes care of a number of athletes, it is difficult
for the trainer to manage the conditions of all of them.
[0005] As for technology for assessing physical condition
objectively, for example, there is a blood testing method in
which taking a blood sample, which is invasive, is performed
(e.g., patent document 1).
[0006] In this blood testing method, the number of red
blood cells, white blood cells, and blood platelets, which are
blood corpuscle components in blood obtained by means of
the blood sampling, and the concentration of hemoglobin
included in the red blood cells, etc. are measured, so that the
condition of a user is assessed.
[0007] Patent Document 1: Japanese Laid Open Patent
Application No. 2005-77148

SUMMARY OF THE INVENTION

[0008] However, since an apparatus for sampling blood
weighs dozens of kilograms and needs reagents such as dilute
solutions, hemolysis reagents, etc., it is installed in a place
such as a laboratory, etc. Thus, in an invasive method such as
blood sampling, a subject must go to the laboratory directly,
or it is necessary to bring a blood sample in a hospital room to
the laboratory in some way. Accordingly, it is difficult to
continuously monitor physical conditions on a daily basis.
[0009] In the measurement of body fat percentage, muscle
mass, amount of fluid inside a cell, and amount of fluid
outside a cell by using a bioelectrical impedance method,
which is a non-invasive method, it has not yet been possible to
measure conditions in a body on the basis of muscle fatigue,
injury, disease, etc.

[0010] In order to solve the above-described problems, the
present invention provides a condition information process-
ing apparatus, a non-transitory computer readable recording
medium for a condition information processing apparatus,
and a method for processing condition information, in which
it is possible to assess conditions in a non-invasive method
easily and objectively.

[0011] A condition information processing apparatus (100)
includes: an obtaining section (31) that obtains information

Jul. 4,2013

relating to a bioelectrical impedance measured by means of
impressing an alternating current of a predetermined fre-
quency at a body surface of a user; and an operating section
(38) that calculates an index relating to a body condition on
the basis of the information relating to the bioelectrical
impedance.

[0012] Inthe present invention, the information relating to
the bioelectrical impedance includes a voltage, a bioelectrical
impedance, a ratio of bioelectrical impedances, and a ratio of
a reactance component and a resistance component in the
bioelectrical impedance. The index relating to the condition
includes, for example, a deviation value of a ratio of extra-
cellular fluid and intracellular fluid. The difference between a
measured value of the ratio and an average value of the ratio
is divided by a standard deviation to normalize the ratio.
Then, the normalized ratio is multiplied by 10. The deviation
value is obtained by adding 50 to the result of the multiplica-
tion. The deviation value is used as an index relating to the
condition, so that it is possible to determine the quantity of the
fatigue of muscle, inflammation, and swelling.

[0013] In the present invention, the ratio of extracellular
fluid and intracellular fluid in a normal condition, and the
ratio of extracellular fluid and intracellular fluid upon injury
or disease, etc., are obtained. It is possible to calculate the
index relating to the body condition on the basis of the
obtained ratios. Therefore, if the index relating to the condi-
tion is used, it is possible to estimate the condition easily and
objectively.

[0014] In an aspect of the present invention, the condition
information processing apparatus (100) further includes a
condition estimating section (38) that estimates the body
condition on the basis of a newly calculated index relating to
the body condition and a past index relating to the body
condition recorded as a measurement history.

[0015] According to this aspect, it is possible to analyze the
tendency of the change of the user’s condition on the basis of
the newly calculated index relating to the condition and the
past index relating to the condition. For example, even if the
newly calculated index is lower than a predetermined value,
or the newly calculated index is higher than a predetermined
value, in the case in which the newly calculated index con-
tinuously declines compared to the previous value two or
more times, there might be change in the user’s body of which
the user is unaware. However, according to the present inven-
tion, it is possible to estimate that the user is in poor condition
to prevent injury or disease.

[0016] In an aspect of the present invention, the condition
information processing apparatus (100) further includes: a
pair of current applying electrodes (23a, 23b) that is capable
of contacting the body surface; a pair of voltage measuring
electrodes (24a, 24b) that is capable of contacting the body
surface; an alternating current applying section (325) that
impresses an alternating current to the current applying elec-
trodes; a frequency setting section (32c¢) that sets a predeter-
mined frequency as a frequency of the alternating current
impressed by the alternating current applying section; and a
voltage measuring section (33) that measures a voltage at the
time of impressing the alternating current of the predeter-
mined frequency, in which the obtaining section (31) obtains
either of the voltage measured by the voltage measuring sec-
tion and the bioelectrical impedance as the information relat-
ing to the bioelectrical impedance.

[0017] According to this aspect, a voltage, at the time of
impressing the alternating current of a predetermined fre-
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quency by a pair of current applying electrodes, is measured
by a pair of voltage measuring electrodes. The bioelectrical
impedance is calculated on the basis of the measured voltage.
The ratio of extracellular fluid and intracellular fluid in nor-
mal condition, or the ratio of extracellular fluid and intracel-
lular fluid in injury or disease is obtained on the basis of the
bioelectrical impedance. It is possible to calculate the index
relating to the body condition on the basis of the obtained
index. Therefore, if the index relating to the condition is used,
it is possible to estimate the condition easily and objectively.

[0018] In an aspect of the present invention, the condition
information processing apparatus (100) further includes: the
obtaining section (31) obtains either of: a) the voltage mea-
sured by means of impressing the alternating current of a
predetermined low frequency and the alternating current of a
predetermined high frequency, and b) the bioelectrical
impedance as the information relating to the bioelectrical
impedance, and the operating section (38) calculates the
index relating to the body condition on the basis of a ratio of
the bioelectrical impedance at the time of impressing the
alternating current of high frequency and the bioelectrical
impedance at the time of impressing the alternating current of
low frequency.

[0019] According to this aspect, the ratio of the bioelectri-
cal impedance at the time of impressing the alternating cur-
rent of low frequency to the bioelectrical impedance at the
time of impressing the alternating current of high frequency is
calculated. If the alternating current is used, the resistance of
the extracellular fluid, the resistance of the intercellular fluid,
and the electrical capacity of cell membrane are current paths,
so that the alternating current of low frequency does not flow
into a condenser of the cell membrane formed by lipid bilayer,
but most of the impressed alternating current flows into the
extracellular fluid. Since the alternating current of high fre-
quency is not affected by the cell membrane, the alternating
current flows into the extracellular fluid and the intercellular
fluid. Therefore, if the alternating current of low frequency is
used, information of only the extracellular fluid is reflected. If
the alternating current of high frequency is used, information
of the resistance of the intercellular fluid is reflected more
than the other elements. If injury or disease occurs, or the
fatigue of muscles is accumulated, inflammation or swelling
occurs in the body. If the inflammation or swelling occurs,
intercellular fluid flows out of the cell membrane. Further-
more, the amount of only the extracellular fluid is increased
whether or not the amount of the intercellular fluid changes.
As a result, a ratio of the extracellular fluid to the entirety of
the cell is increased. Therefore, according to this aspect, the
ratio of the bioelectrical impedance at the time of impressing
the alternating current of high frequency and the bioelectrical
impedance at the time of impressing the alternating current of
low frequency is calculated, so that the ratio of extracellular
fluid and intracellular fluid in a normal condition, or the ratio
ofeextracellular fluid and intracellular fluid in injury or disease
is obtained. It is possible to calculate the index relating to the
body condition on the basis of the obtained ratio. It is possible
to estimate the condition easily and objectively.

[0020] In an aspect of the present invention, the obtaining
section (31) obtains either of a) the voltage measured by
means of impressing an alternating current of a predeter-
mined single frequency, and b) a ratio of a resistance compo-
nent and a reactance component in a bioelectrical impedance
on the basis of the voltage, and the operating section (38) that
calculates the index relating to the body condition on the basis
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of the ratio of the resistance component and the reactance
component in the bioelectrical impedance.

[0021] According to the present invention, the ratio of the
resistance component and the reactance component in the
bioelectrical impedance at the time of impressing the alter-
nating current of a predetermined frequency is calculated. If
the alternating current is used, the resistance of the extracel-
lular fluid, the resistance of the intercellular fluid, and the
electrical capacity of cell membrane are current paths. The
resistance of the extracellular fluid and the resistance of the
intercellular fluid become the resistance component. The
electrical capacity of cell membrane becomes the reactance
component. Since the predetermined frequency is used as that
of the alternating current, and the ratio of the resistance com-
ponent and the reactance component is calculated, it is pos-
sible to obtain information of the extracellular fluid, the inter-
cellular fluid, and cell membrane.

[0022] Ifinjury or disease occurs, or fatigue in the muscles
builds up, inflammation or swelling occurs in the body. If the
inflammation or swelling occurs, intercellular fluid flows out
of the cell membrane. Furthermore, the amount of only the
extracellular fluid is increased whether or not the amount of
the intercellular fluid changes. As a result, a ratio of the
extracellular fluid to the entirety of the cell is increased.
[0023] In the present invention, the ratio of the resistance
component and the reactance component by using the alter-
nating current of the predetermined frequency is calculated,
so that the ratio of extracellular fluid and intracellular in a
normal condition, or the ratio of extracellular fluid and intra-
cellular upon injury or disease is obtained. It is possible to
calculate the index relating to the body condition on the basis
of the obtained ratio. It is possible to estimate the condition
easily and objectively.

[0024] In an aspect of the present invention, the operating
section (38) refers to additional information in the measure-
ment history, in which the calculated indexes relating to the
condition and the addition information associated with the
index, and aggregates the indexes in the measurement history,
which satisfy a predetermined condition, to calculate the
index.

[0025] According to this aspect, the index is calculated by
referring to the additional information, and aggregating the
indexes in the measurement history, which satisfy a predeter-
mined condition. The additional information includes, for
example, the subjective information input by the operation of
the user, and the objective information such as information on
whether or not injury or disease occurred. Therefore, it is
possible to refer to the relationship between the index relating
to the body condition, and the subjective information and the
objective information as the additional information. It is pos-
sible to estimate the condition more precisely.

[0026] In an aspect of the present invention, the additional
information includes: a) an objective information including at
least one of the user’s weight, body temperature, and blood
pressure at the time of calculating the index relating to the
condition; and b) a subjective information input on the basis
of an operation by the user, and the operating section (38)
appropriately selects the objective information and the sub-
jective information, so that the operating section aggregates
the indexes associated with at least one of the selected objec-
tive information and the selected subjective information in the
measurement history.

[0027] According to this aspect, if the additional informa-
tion is the subjective information input by the operation of the
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user, for example, it is possible to compare the subjective
information to the objective information. If the additional
information is objective information such as the user’s
weight, information on whether or not injury or disease
occurred, itis possible to take into account the relevance to the
measured index, so that the estimation of the body condition
is executed more easily.

[0028] Theobjective information includes specific numeral
data, which is measured by another measuring device. It may
be directly input from another measuring device. The user
may input the numeral data manually. If the data is numeric
data, which can be measured by a measuring device, the
results of sports, such as times, may be included in the objec-
tive information. The subjective information is information
onthe basis of the feeling of the user or people around the user
such as a body condition, feeling, complexion, and informa-
tion on whether or not injury or disease occurs. It is possible
to input text data of “Cheerful” or “Poor Condition” as the
subjective information. The subjective information may
include a gradual evaluation data such as Good, Normal, or
Poor, which can be freely selected by the user.

[0029] In this case, it is possible to filter or sort the mea-
sured data of the bioelectrical impedance on the basis of the
additional information. It is possible to narrow and extract
freely chosen data. As a result, for example, it is possible to
study correlation between the objective information and the
subjective information, which is input on the basis of the
operation of the user. It is possible to calculate the average or
the rate of deviation of the ratio of extracellular fluid and
intracellular fluid, which are extracted on the basis of the
condition. Therefore, it is possible to estimate the body con-
dition easily.

[0030] A non-transitory computer readable recording
medium in which a program causing a computer to function
as: an obtaining section (31) that obtains information relating
to a bioelectrical impedance measured by means of impress-
ing an alternating current of a predetermined frequency to a
body surface of a user; and an operating section (38) that
calculates an index relating to a body condition on the basis of
the information relating to the bioelectrical impedance.

[0031] In an aspect of the present invention, the program
further causes a computer to function as: a condition estimat-
ing section (38) that estimates the body condition on the basis
of'a newly calculated index relating to the body condition and
a past index relating to the body condition recorded as a
measurement history.

[0032] The program may be stored in a recording medium.
If the recording medium is used, it is possible to install the
program in the computer. The recording medium, in which
the program is recorded, may be a non-transitory recording
medium such as a CD-ROM.

[0033] A method for processing condition information
includes: obtaining information relating to a bioelectrical
impedance measured by means of impressing an alternating
current of a predetermined frequency to a body surface of a
user; and calculating an index relating to a body condition on
the basis of the information relating to the bioelectrical
impedance.

[0034] In an aspect of the present invention, the method
further includes estimating the body condition on the basis of
a newly calculated index relating to the body condition and a
past index relating to the body condition recorded as a mea-
surement history.
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[0035] In an aspect of the present invention, the method
further includes contacting a pair of current applying elec-
trodes to the body surface; contacting a pair of voltage mea-
suring electrodes to the body surface; applying an alternating
current to the current applying electrodes; setting a predeter-
mined frequency as a frequency of the impressed alternating
current; and measuring a voltage at the time of impressing the
alternating current of the predetermined frequency; obtaining
either of the voltage measured by the voltage measuring sec-
tion and the bioelectrical impedance as the information relat-
ing to the bioelectrical impedance.

[0036] According to this aspect, the bioelectrical imped-
ance of the body is measured, when assessing the condition of
the body, and it is possible to calculate the index relating to the
condition in non-invasive method easily and objectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG.1 is an outside view of a condition information
processing apparatus according to a first embodiment of the
present invention;

[0038] FIG.2isablock diagram showing detailed structure
of the condition information processing apparatus shown in
FIG. 1,

[0039] FIG. 3 is a model diagram modeling a current path
of a living body with an electrical equivalent circuit;

[0040] FIG. 4isamodel diagram ofa cell showing a current
path for each frequency in an electrolyte tissue mainly indi-
cating a muscle tissue;

[0041] FIG. 5 is a model diagram for explaining the rela-
tionship between a volume and a bioelectrical impedance;
[0042] FIG. 6 is a section diagram of a model of muscle for
explaining the increase of an amount of extracellular fluid in
the entirety of a muscle tissue due to injury or disease;
[0043] FIG. 7 is a flow chart showing a method for assess-
ing condition in the first embodiment;

[0044] FIG. 8 is a graph chart showing a condition score of
a user in chronological order;

[0045] FIG. 9 is a graph chart showing a condition score of
a user in chronological order;

[0046] FIG.10is a graph chart showing a condition score of
a user in chronological order;

[0047] FIG.11is a graph chart showing a condition score of
a user in chronological order;

[0048] FIG.12is agraphchart showing a condition score of
a user in chronological order;

[0049] FIG. 13 is a graph chart showing a condition score of
a user in chronological order;

[0050] FIG. 14 is a graph chart showing a condition score of
a user in chronological order;

[0051] FIG.15is agraphchart showing a condition score of
a user in chronological order;

[0052] FIG. 16 is agraph chart showing a condition score of
a user in chronological order;

[0053] FIG. 17 is a graph chart showing a correlation
between a ratio X/R of a reactance to a resistance in a bio-
electrical impedance when using an alternating current of the
frequency of 50 kHz and a ratio Zs/7,, of bioelectrical
impedances when using an alternating current of the fre-
quency of 5 kHz to a bioelectrical impedance when using an
alternating current of the frequency of 250 kHz in a second
embodiment of the present invention;

[0054] FIG. 18 is a flow chart showing a method for assess-
ing condition in the second embodiment;
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[0055] FIG. 19 is an explanatory view showing a condition
information processing system in a third embodiment of the
present invention;

[0056] FIG. 20 is a block diagram showing a detailed struc-
ture of'a body composition analyzer in the third embodiment;
[0057] FIG. 21 is a block diagram showing a detailed struc-
ture of the condition information processing apparatus in the
third embodiment;

[0058] FIG. 22 is a flow chart showing operations of the
body composition analyzer in the third embodiment;

[0059] FIG. 23 is a flow chart showing operations of the
condition information processing apparatus in the third
embodiment;

[0060] FIG. 24 is an explanatory view showing a display
example in the condition information processing apparatus in
the third embodiment;

[0061] FIG. 25 is an explanatory view showing a display
example in the condition information processing apparatus in
the third embodiment;

[0062] FIG. 26 is an explanatory view showing a display
example in the condition information processing apparatus in
the third embodiment;

[0063] FIG. 27 is an explanatory view showing a display
example in the condition information processing apparatus in
the third embodiment;

[0064] FIG. 28 is an explanatory view showing a display
example in the condition information processing apparatus in
the third embodiment;

[0065] FIG. 29 is an explanatory view showing a condition
information processing system in a fourth embodiment of the
present invention;

[0066] FIG. 30 is a block diagram showing a detailed struc-
ture of the condition information processing apparatus in the
fourth embodiment;

[0067] FIG. 31 is a block diagram showing a detailed struc-
ture of a terminal device in the fourth embodiment;

[0068] FIG. 32 is a flow chart showing operations of the
condition information processing apparatus in the fourth
embodiment;

[0069] FIG. 33 is a flow chart showing operations of the
condition information processing apparatus in the fourth
embodiment;

[0070] FIG. 34 is a flow chart showing operations of the
terminal device in the fourth embodiment;

[0071] FIG. 35 is an explanatory view showing a condition
information processing system in a fifth embodiment of the
present invention;

[0072] FIG. 36 is a block diagram showing a detailed struc-
ture of the condition information processing apparatus in the
fifth embodiment;

[0073] FIG. 37 is a flow chart showing operations of the
condition information processing apparatus in the fifth
embodiment;

[0074] FIG. 38 is a graph chart showing a correlation
between a ratio X/R of a reactance to a resistance in a bio-
electrical impedance when using an alternating current of the
frequency of 50 kHz and a ratio Z,5,/Zs of a bioelectrical
impedance when using an alternating current of the frequency
of 250 kHz to a bioelectrical impedance when using an alter-
nating current of the frequency of 5 kHz in a variation of the
present invention;

[0075] FIG. 39 is a graph chart showing a correlation
between a ratio R/X of resistance to reactance in a bioelectri-
cal impedance when using an alternating current of the fre-
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quency of 50kHz and a ratio Zs/7Z., 5, of a bioelectrical imped-
ance when using an alternating current of the frequency of 5
kHz to a bioelectrical impedance when using an alternating
current of the frequency of 250 kHz in a second embodiment
of the present invention; and

[0076] FIG. 40 is a graph chart showing a correlation
between a ratio R/X of resistance to reactance in a bioelectri-
cal impedance when using an alternating current of the fre-
quency of 50kHz and a ratio Z,5,/Z5 of a bioelectrical imped-
ance when using an alternating current of 250 kHz to a
bioelectrical impedance when using an alternating current of
the frequency of 5 kHz in a variation of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

First Embodiment

[0077] Referring to FIGS. 1 to 16, the first embodiment of
the present invention will be described below.

A. Structure

[0078] FIG.1 is an outside view of a condition information
processing apparatus 100A according to the embodiment.
The condition information processing apparatus 100A
according to the embodiment has functions of measuring
information relating to obesity of a user such as a subcutane-
ous fat thickness, muscle mass, a body fat percentage and a
body fat mass by well-known methods in addition to measur-
ing weight and assessing the condition of the user.

[0079] As shown in FIG. 1, the condition information pro-
cessing apparatus 100A includes a main unit 2 formed into
almost a box-shape and a leg (not shown) provided at the
reverse side of the main unit 2 to support the main unit 2. The
main unit 2 is formed into almost a box-shape by combining
a covering member 2a and a bottom board member 25 made
by molding a resin (e.g., ABS resin (acrylonitrile-butadiene-
styrene copolymer)) and the like. The main unit 2 may be
formed by combining the covering member 2a, which is
made of a resin as described above, and the bottom board
member 25, which is made of metal.

[0080] As shown in FIG. 1, a display section 21, an input
section 22 (22a, 22b, 22¢), and bioelectrical impedance mea-
suring electrodes 23, 24 are provided on the surface of the
covering member 2a of the main unit 2.

[0081] The bioelectrical impedance measuring electrodes
23, 24 are electrodes for measuring information relating to a
bioelectrical impedance of the user by making contact with
the skin of the user’s sole. In the embodiment, the bioelectri-
cal impedance measuring electrodes 23, 24 includes a pair of
current applying electrodes 23 and a pair of voltage measur-
ing electrodes 24, which are thin plate electrodes and
arranged separately from each other on the surface of the
covering member 2a. The current applying electrodes 23
includes a first current applying electrodes 23a and a second
current applying electrodes 235. The voltage measuring elec-
trodes 24 includes a first voltage measuring electrode 24a and
a second voltage measuring electrode 245.

[0082] Inthe bioelectrical impedance measuring electrodes
23, 24, the first current applying electrodes 234 and the sec-
ond current applying electrodes 235 are arranged at positions
separately from each other in the X direction shown in FIG. 1.
Furthermore, the first voltage measuring electrodes 24a and
the second voltage measuring 244 are also arranged at posi-
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tions separately from each other in the X direction. More
specifically, the first current applying electrodes 23a is
arranged at a position on which the user’s left foot is placed.
The second current applying electrodes 235 is arranged at a
position on which the user’s right foot is placed. The first
voltage impressing electrodes 24a is arranged so that it is
opposite to the first current applying electrodes 23a in the Y
direction shown in FIG. 1 and located at a position on which
the user’s left foot is placed. The second voltage measuring
electrodes 24b is arranged so that it is opposite to the second
current applying electrode 235 and located at a position on
which the user’s right foot is placed.

[0083] Various types of structures for holding the bioelec-
trical impedance measuring electrodes 23, 24 can be appro-
priately selected. For example, it is preferable to form a
concavity (not shown in FIG. 1), in which the bioelectrical
impedance measuring electrodes 23, 24 can be embedded, on
the covering member 2a to embed and hold them in the
concavity so that they are flush with the surface of the cover-
ing member 2a of the main unit 2 as shown in FIG. 1.
[0084] As shown in FIG. 1, the display section 21 and the
input section 22 are provided on the covering member 2a of
the main unit 2 in addition to the bioelectrical impedance
measuring electrodes 23, 24. The display section 21 displays
data sent from a control section 31 provided in the inside of
the main unit, so that it mainly displays various kinds of
biological information of the user and a guide to operations,
etc. A liquid crystal display such as a full-dot LCD can be
utilized as the display section 21, for example.

[0085] The input section 22 is a section for inputting bio-
logical information of the user (e.g., gender, age, height) and
for conducting various types of settings of the condition infor-
mation processing apparatus 100A. In the embodiment, the
input section 22 includes a setting key 22a, an up key 225, and
a down key 22¢. The up key 2256 and the down key 225 are
used for selecting information and numerical value. The set-
ting key 22a is used for setting the selected information and
numerical value.

[0086] In the embodiment, various types of operating
modes can be selected by operating the input section 22. The
operating modes include a weight-measuring mode, a body
composition-measuring mode, and a condition-estimating
mode, for example. The weight-measuring mode is a mode
for measuring the weight of the user. The body composition-
measuring mode is a mode for measuring information such as
a subcutaneous fat thickness, a muscle mass, a body fat per-
centage and a body fat mass of the user. The condition-
estimating mode is a mode for assessing the condition of the
user on the basis of the bioelectrical impedance of the user.
[0087] In the embodiment, the input section 22 including
three button types ofkeys is provided in the side ofthe display
section 21, for example. However, the number, form, and way
of operation of the input section 21 are not limited to the
example. A touch sensor type, or a dial type of the input
section 21 can be utilized appropriately. A foot switch oper-
able by the user’s foot may be proved in the side of the main
unit 2. The display section 21 and the input section 22 may be
provided as aliquid crystal display panel having a touch panel
function integrally. The biological information of the user and
the setting item are stored in a memory section 34 and dis-
played on the display section 21.

[0088] FIG. 2 is a block diagram showing the inside struc-
ture of the condition information processing apparatus 100A
shown in FIG. 1 in a form of function block. The function
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block, which is provided of hardware such a device, a piece of
equipment, software having the function thereof, or a combi-
nation thereof, indicates a function unit for achieving a pre-
determined operation.

[0089] As shown in FIG. 2, the condition information pro-
cessing apparatus 100A includes a current generating section
32, a voltage measuring section 33, a weight measuring sec-
tion 36, a power supply section 37, the memory section 35, a
control section 31, an A/D converting section 35, and an
operating section 38 in addition to the display section 21, the
bioelectrical impedance measuring electrodes 23, 24, and the
input section 22, which are described above.

[0090] The power supply section 37 supplies electrical
power to each section of an electric power system of the
condition information processing apparatus 100A. In the
embodiment, a battery or an external power unit, which sup-
plies electrical power to operate the condition information
processing apparatus 100A, can be utilized as the power
supply section 37. The control section 31, which is a proces-
sor such as a CPU or a DSP (Digital Signal Processor), is
connected to each section electrically to control the operation
of'each section. In the embodiment, the control section 31 has
a function of an obtaining section. The obtaining section of
the embodiment has a function to obtain a voltage measured
by the voltage measuring section 33.

[0091] Thecurrent generating section 32 generates an alter-
nating current flowing between the first current applying elec-
trode 23a and the second current applying electrode 234
when the user steps on the main unit 2 so that the user’s feet
make contact with the first current applying electrode 23a and
the second current applying electrode 235. The current gen-
erating section 32 includes a reference current detecting sec-
tion 324, an alternating current applying section 325, and a
frequency setting section 32¢. The control section 31 controls
the frequency setting section 32¢ to set a predetermined fre-
quency. The frequency setting section 32¢ sets a low fre-
quency of 5 kHz and a high frequency of 250 kHz as frequen-
cies of the alternating current impressed by the alternating
current applying section 325.

[0092] The reference current detecting section 32a detects
a current flowing in the user to output a reference current
detected signal to the alternating current applying section
32b. The alternating current applying section 325 generates
an alternating current having a current value based on the
reference current detected signal and the set frequency to
impress the alternating current to the first current applying
electrode 23a and the second current applying electrode 235.
The alternating current is impressed to the user through the
first current applying electrode 23a and the second current
applying electrode 2354.

[0093] Inthe embodiment, the frequency of the alternating
current output from the current generating section 32 can be
set to multiple values in accordance with the object of mea-
surement. For example, upon assessing condition, the fre-
quency of 5 kHz is set as the low frequency, and the frequency
0f'250 kHz is set as the high frequency.

[0094] The voltage measuring section 33 measures a volt-
age between the first voltage measuring electrode 24a and the
second voltage measuring electrode 245 in order to calculate
a bioelectrical impedance at the time of impressing the alter-
nating current of 5 kHz as the low frequency and the alternat-
ing current of 250 kHz as the high frequency. A potential
difference signal, which is measured in the voltage measuring
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section 33 as an analog signal, is converted to a digital signal
in the A/D converting section 35 to be input to the control
section 31.

[0095] The memory section 34 includes a RAM 344 and a
ROM 345, which stores data of various types of information,
programs, and the like. The RAM 34a temporarily stores
various types of measured data, the result of operation, and
the like in addition to body specified information such as
gender, height, age, which is input by the input section 22, and
the subjective information relating to condition of the user’s
body.

[0096] Inthe ROM 345, aprogram for controlling the appa-
ratus, a program for calculating indexes relating to the prede-
termined estimation of condition to estimate the condition,
frequencies of the alternating currents impressed upon mea-
suring a voltage and the like. In the ROM 345, the ratio of the
bioelectrical impedance and condition scores as scores relat-
ing to condition, which are calculated by the operating section
38, are recorded as a measurement history together with
additional information associated with each of the condition
scores. The additional information includes body information
such as weight, body temperature, blood pressure, when mea-
suring the bioelectrical impedance, and objective information
such as result information (e.g., times in a 100-meter dash,
batting average) on the day when the measurement is per-
formed. The additional information also includes subjective
information such as information about whether or not the user
suffers from injury or illness, text data indicating physical
condition and feeling, and five grade evaluation data, which
are input by the user’s operation.

[0097] Inthe embodiment, injury caused by another person
such as external injury and fracture due to a contact with
another person is not included in the information about
whether or not the user suffers from injury. Self-induced
injury, such as a stress fracture due to excessive exercise, and
pathological fracture, is included in the information about
whether or not the user is suffering from injury.

[0098] The weight measuring section 36 measures weight
placed on the main unit 2 to output a load signal. In the
embodiment, the weight measuring section 36 includes a
flexure element made from a metallic element deformed in
accordance with the weight placed thereon, and a load cell
consisting of a strain gauge attached to the flexure element.
The main unit 2 is supported by one edge of the flexure
element, another of which is supported by a leg (not shown).
Thus, the flexure element is bent due to weight when the user
steps on the surface of the main unit 2, so that the strain gauge
expands and contracts. As a result, the value of resistance (the
value of output) changes in accordance with the expansion
and contraction of the strain gauge, so that the change of the
resistance is measured as the change of the load signal. The
load signal is converted to a digital signal by the A/D con-
verter to be input in the control section 31.

[0099] The operating section 38 performs various kinds of
arithmetic processing such as one in which weight is calcu-
lated on the basis of the A/D converted data of the load signal
output from the weight measuring section 36, one in which a
ratio of a bioelectrical impedance described below is calcu-
lated, one in which a condition score is calculated, one in
which condition is estimated, and the like. In the embodi-
ment, the operating section 38 includes a condition estimating
section 38a.

[0100] A detailed method of estimating the condition per-
formed by the operating section 38 will be described below.
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FIG. 3 is a model diagram in which a current path of a living
body in the embodiment is modeled by an electrical equiva-
lent circuit. FIG. 4 is a model diagram showing a current path
for each frequency in an electrolyte tissue mainly indicating a
muscle tissue in the embodiment. FIG. 5 is a model diagram
for explaining a relationship between a volume and a bioelec-
trical impedance in the embodiment.

[0101] The control section 31, the operating section 38, and
the condition estimating section 38a are function blocks
embodied by executing a program of the condition informa-
tion processing apparatus in a CPU (not shown).

[0102] A bioelectrical impedance method will be described
by referring to FIGS. 3 to 5. Inabiological tissue, most of lean
tissues are body water including a large quantity of electro-
lytes, so that electric current is easy to flow. A fat tissue or a
bone is considered as a non-electrolyte that includes very
small quantities of electrolytes. Therefore, a muscle tissue,
which is a lean tissue, is an electrolyte. Subcutaneous fat and
visceral fat, which is fat tissue, is a non-electrolyte.

[0103] When the first current applying electrode 23a and
the second current applying electrode 235 are contacted to the
body of the user, an electrical current flows through subcuta-
neous fat into a muscle tissue and the like, which has higher
electrical capacity than a fat tissue. As shown in FIG. 3, a
muscle tissue can be modeled as a circuit X. The circuit X
indicates an electrical equivalent circuit of an electrolyte tis-
sue, which is represented by a series circuit including a resis-
tance of intracellular fluid and an electrical capacitance of cell
membrane and a parallel circuit including a resistance of
extracellular fluid.

[0104] The circuit X models an electrolyte tissue at a cel-
lular level. As shown in FIG. 4, the electrolyte tissue includes
a cell, in which the intracellular fluid is covered by the cell
membrane, and the extracellular fluid (a connective tissue)
exists at the outside of the cell. The intracellular fluid and the
extracellular fluid function as a resistance. The cell mem-
brane is considered to be an insulator. Since the cell mem-
brane is formed by a lipid bilayer, it has electrical capacity.
Therefore, the cell membrane becomes an insulator electri-
cally when an alternating current has a frequency close to a
direct current, so that an electrical current does not flow into
the intracellular fluid. However, the electrical current flows
into the intracellular fluid through the cell membrane in pro-
portion as the frequency of the alternating current becomes
higher, so that the electrical equivalent circuit can be
described in that cell membrane as a condenser, and the
intracellular fluid and the extracellular fluid are resistances.
[0105] Inthe model shown in FIG. 3, if a direct current is
used, as shown with a dashed line, a resistance of the extra-
cellular fluid is a current path, so that a measured value
reflects the information of the extracellular fluid. If an alter-
nating current is used, as shown by a two-dot chain line, the
resistance of the extracellular fluid, the resistance of the inter-
cellular fluid, and the electrical capacity of the cell membrane
are current paths, so that the measured value reflects the
information of the extracellular fluid and the intercellular
fluid. The electrical capacity of the cell membrane has a
smaller influence on the measured value in proportion as the
frequency of the alternating current becomes higher, so that
the measured value reflects the information of the resistance
of the intercellular fluid to a greater extent. Therefore, a
measured bioelectrical impedance reflects muscle cells to a
greater extent in proportion as the frequency of the alternating
current becomes higher.
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[0106] Considering a model of substance having a volume
V, aresistivity pQm, cross section A, length 1 as shown in FIG.
5, the bioelectrical impedance Z is indicated by the following
equation.

Z=pl/4 (1)

[0107] Sincethe volumeV is indicated by A-1, the volume V
is indicated by the following equation.

V=4-=p/Z )

[0108] As described above, if an alternating current is
impressed to a living body, the alternating current flows into
the extracellular fluid in a low frequency range. If the value of
the bioelectrical impedance calculated on the basis of the
alternating current having a low frequency is applied to the
equation (2), which is an equation of the volume, a value of
the volume obtained by the equation (2) is a value of the
volume of the extracellular fluid. If a value of the bioelectrical
impedance measured by using the alternating current having
a low frequency is

7, and a resistivity is p,, a volume of the extracellular fluid
V1 is indicated as the following equation.

VE:pL'Zz/ZL (3)

[0109] In ahigh frequency range, it is possible to ignore a
condenser element of the cell membrane. Thus, if the value of
the bioelectrical impedance calculated on the basis of the
alternating current having a high frequency is applied to the
equation (2), which is an equation of the volume, a value of
the volume obtained by the equation (2) is a value of the
volume of the entire tissue including the intracellular fluid. If
a value of the bioelectrical impedance measured by using the
alternating current having a high frequency is Z,, and a
resistivity is p, a volume V;, of the entirety of the tissue is
indicated as the following equation.

V= pH'Z2/ Zy (C)]

[0110] Iftheuser getsinjured, or develops disease, a certain
tissue becomes inflamed or swollen. Therefore, the amount of
blood, lymph, interstitial fluid and the like, which are
included extracellularly, is increased, so that the amount of
the extracellular fluid occupying a unit area is increased as
may be understood from the section diagram shown in FIG. 6.
AratioV ,/V of the volume of a cell in relation to the entirety
of'the tissue decreases. This is represented by using the equa-
tions (3) and (4) as follows.

Vil Ve=(perl/Ze) (P P/ Z0) =P 20 (L Zr) &)

[0111] Assume that the resistivity p, calculated when the
alternating current having a low frequency is almost the same
as the resistivity p calculated when the alternating current
having a high frequency, the equation (5) is indicated as
follows.

Vil Ve=(Per Z0)/ (P Zi)~21/ Zyy (6)
[0112] where 0<Z,/7,<1
[0113] It is understood that the ratio Z,/Z,, of the value of

the bioelectrical impedance calculated on the basis of the
alternating current having a low frequency in relation to the
value of the bioelectrical impedance calculated on the basis of
the alternating current having a high frequency is the ratio of
the extracellular in relation to a subject tissue. If swelling or
inflammation worsens, the amount in the extracellular is
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increased. Therefore, it is considered that the ratio Z,/Z,, of
the bioelectrical impedance indicated by the equation (6)
approaches zero.

[0114] Inthe embodiment,ifthe body condition-estimating
mode is selected, the operating section 38 calculates the ratio
Z.5/7.,5, of the bioelectrical impedance Z calculated by using
the alternating current of low frequency of 5 kHz to the
bioelectrical impedance Z, s, calculated by using the alternat-
ing current of high frequency of 250 kHz. Specifically, the
operating section 38 measures the bioelectrical impedance by
switching the frequency of the alternating current impressed
to the user between 250 kHz and 5 kHz to calculate the ratio
751755,

[0115] The operating section 38 calculates a condition
score, which is an index relating to body condition, on the
basis of the calculated ratio Zs/Z,5, of the bioelectrical
impedances. To calculate the condition score, in the embodi-
ment, the operating section 38 sums up theratio Zs/Z, 5, of the
bioelectrical impedances relating to condition scores, which
satisfy a predetermined condition, in the measurement his-
tory to calculate a deviation value of the most recently calcu-
lated ratio Z5/7,, 5, of the bioelectrical impedances. The equa-
tion for calculating this condition score Ti is represented as
follows.

Ti=((Xi—grx)/ow) 10450 %

[0116] where Xi is a calculated value, ux is an average
value, and ax is a standard deviation value.

[0117] The calculated value Xi is newly calculated ratio
7.5/7,5,0fthe bioelectrical impedances. The average value ux
is the average of multiple ratios Zs/Z,5,, of the bioelectrical
impedances, which are measured in the past and recorded as
the measurement history. The standard deviation value ox is
a value indicating dispersion of the multiple ratios Zs/Z,5, of
the bioelectrical impedances.

[0118] When calculating the average value px and the stan-
dard deviation value 0x, the operating section 38 has a func-
tion to appropriately select the objective information and the
subjective information included in the additional information
to aggregate the ratios Zs/Z,5, of the bioelectrical imped-
ances associated with condition scores, which satisfy the
condition, in the measurement history. The operating section
38 can extract and narrow objective information and subjec-
tive information to select the objective information and the
subjective information, which satisfy predetermined condi-
tions, in the past measured values or to select the objective
information and the subjective information in a predeter-
mined period. In the embodiment, the operating section 38
selects the multiple ratios Z5/Z. s, of the bioelectrical imped-
ances, in which the user is in the condition that the user has no
injury or disease, from the measurement history stored in the
memory section 34. The operating section 38 calculates the
average value ux and the standard deviation value ox on the
basis of these ratios Z5/7Z., 5, of the bioelectrical impedances to
store data in the ROM 34b, so that it reads out the data to
calculate the condition score Ti.

[0119] The condition estimating section 38a estimates
body condition on the basis of the condition score Ti, which is
calculated on the basis of a newly calculated bioelectrical
impedance, and the condition scores Tn, which are recorded
as the measurement history. In the embodiment, the estimated
condition and advice are displayed on the display section 21.
[0120] Specifically, if the value of the condition score Ti is
lower than the condition score Tn, which is 50 points as the
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deviation value, included in the measurement history, it is
estimated that the user will be exhausted so that the user’s
body is inflamed or swollen, so that the condition score may
decline, or the user may be injured, or may develop disease.
The message relating to this estimation is displayed on the
display section 21.

[0121] For example, even if the calculated condition score
is higher than 50 points, in the cases in which the condition
score declines for a predetermined number of times (e.g.,
twice) than the previous value, it is estimated that there is a
change of the condition, of which the user is unaware. The
message, in which the condition is declining, so that the user
should pay attention to it, is displayed on the display section
21.

[0122] The condition estimating section 38a has a function
to estimate body condition by taking into account the addi-
tional information included in the measurement history. Spe-
cifically, for example, if the addition information, in which
injury or disease is caused, is included in the previously
calculated condition score Tn, and the newly calculated con-
dition score is the same as or close to the condition score Tn,
which is calculated at the time of suffering from injury or
diseases, it is estimated that injury or disease may occur
again, so that the message relating to the estimation is dis-
played by the display section 21.

[0123] Forexample, even ifthe value of the condition score
is over 50 points, which is an average value, in the cases in
which the subjective addition information indicating that the
user was in poor condition, which is input by the user, and the
value of the newly measured condition score Ti is the same as
or close to the condition score Tn in the poor condition, the
message, in which the condition was poor last time, is dis-
played in the display section 21.

[0124] For example, if the additional information of injury
or disease is included in the previous measurement history,
and the newly calculated condition score Ti is higher than
before, itis estimated that the user is recovering from injury or
disease, so that the message relating to the estimation is
displayed in the display section 21. Ifthe calculated condition
score Ti is under 50 points, it is estimated that the user has not
completely recovered from the injury or disease, so that it is
necessary for the user to pay attention to this. Then, the
message relating to the estimation is displayed in the display
section 21. The control section 31 has another function to
calculate subcutaneous fat thickness, weight, muscle mass,
body fat percentage, somatic fat volume, and the like.

B: Method for Estimating Condition

[0125] The operation of the condition information process-
ing apparatus 100A will be described by referring to the flow
chart shown in FIG. 7. FIG. 7 is a flow chart showing the
method for estimating condition of the embodiment.

[0126] When the input section 22 is operated, so that the
power of the condition information processing 100A is turned
on, an initial setting of the apparatus is performed. Further-
more, a message for requesting the user to select an operation
mode is displayed in the display section 21 by the instruction
of the control section 31 (Step S1). The user can select the
operation mode by using the setting key 22, the up key 225,
and the down key 22c.

[0127] The control section 31 determines whether or not an
estimation mode of the body condition is selected as the
operation mode (Step S2), so that if another mode other than
the condition-estimating mode of the body condition is
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selected (Step S2:NO), it executes the processing of each
operation mode. In the flow chart shown in FIG. 7, to simplify
the explanation, it is described that the control section 31 is in
a wait condition until the condition-estimating mode of the
body condition is selected.

[0128] When the condition-estimating mode of the body
condition is selected by the user (Step S2:YES), and the user
steps on the main unit 2 to contact the user’s body surface to
the bioelectrical impedance measuring electrodes 23, 24, the
user’s weight is calculated on the basis of the load signal by
the operating section 38 (Step S3). The low frequency of 5
kHz is set by the frequency setting section 32¢. The alternat-
ing current of 5 kHz is impressed to the first current applying
electrode 23a and the second current applying electrode 235
through the reference current detecting section 32a by the
alternating current applying section 32b. The voltage
between the first voltage measuring electrode 24a and the
second voltage measuring electrode 245 is measured by the
voltage measuring section 33. The measured voltage is con-
verted to digital signals by the A/D converting section 35. The
operating section 38 calculates the bioelectric impedance on
the basis of the digital signal corresponding to the voltage and
the reference current impressed by the alternating current
applying section 325 (Step S4).

[0129] When the calculation of the bioelectrical impedance
at the time of impressing the alternating current of 5 kHz is
finished, as in the case of the low frequency, the high fre-
quency of 250 kHz is set by the frequency setting section 32c¢.
The alternating current of 250 kHz is impressed to the first
current applying electrode 23a and the second current apply-
ing electrode 235 through the referenced current detecting
section 32a by the alternating current applying section 325.
The voltage between the first voltage measuring electrode
24a and the second voltage measuring electrode 245 is mea-
sured by the voltage measuring section 33. The measured
voltage is converted to digital signal by the A/D converting
section 35. The operating section 38 calculates the bioelectric
impedance on the basis of the digital signal corresponding to
the voltage and the reference current impressed by the alter-
nating current applying section 325 (Step S5).

[0130] When the calculation of the bioelectrical impedance
75 at the time of impressing the alternating current of 5 kHz
and the bioelectrical impedance Z, 5, at the time of impressing
the alternating current of 250 kHz is finished, the ratio
7475, of the bioelectrical impedances is calculated by the
operating section 38 (Step S6).

[0131] When the ratio Z5/7Z,s, of the bioelectrical imped-
ances is calculated, the condition score Ti relating to the body
condition on the basis of the calculated ratio Z/Z,5, of the
bioelectrical impedances by the operating section 38 (Step
S7).

[0132] Specifically, the operating section 38 aggregates the
ratios Zs/Z, 5, of the bioelectrical impedances, which satisfy
predetermined conditions, among the ratios Zs/Z,s, of the
bioelectrical impedances associated with the condition scores
recorded as the measurement history by referring to the addi-
tional information stored in the memory section 34. The oper-
ating section 38 calculates the average value px and the stan-
dard deviation value ox in order to calculate the deviation
value of the calculated ratio Zs/Z,5, of the bioelectrical
impedances. In the embodiment, for example, the condition,
in which the user measures the bioelectrical impedance with-
out injury or disease, is set as the predetermined condition.
The operating section 38 appropriately selects the objective



US 2013/0172775 Al

information or the subjective information included in the
additional information recorded as the measurement history
to aggregate the multiple ratios Zs/7Z,5, of the bioelectrical
impedances under the condition without injury or disease.
Then, the operating section 38 calculates the average value ux
and the standard deviation value ox on the basis of those data.
[0133] The operating section 38 calculates the condition
score Ti by using the equation (7) on the basis of the newly
calculated value Xi of the ratio Zs/Z,s, of the bioelectrical
impedances, the average value ux and the standard deviation
value ox. If the amount of the measured data recorded as the
measurement history is small, the calculation of the condition
score is not executed. When the condition score Ti is calcu-
lated, the condition estimating section 38a estimates the body
condition on the basis of the newly calculated condition score
Ti and the previous condition scores Tn recoded as the mea-
surement history (Step S8). Specific examples for estimating
the condition will be described later.

[0134] When the estimation of the body condition is fin-
ished, the value of the condition score Ti and the result of the
estimation of the condition are displayed on the display sec-
tion 21 (Step S9). The control section 31 stores the calculated
condition score Ti together with the additional information as
the measurement history in the memory section 34 (Step
S10).

[0135] After that, a message for asking the user whether or
not the user selects the condition-estimating mode of the body
condition again is displayed on the display section 21 in a
predetermined period by the instruction of the control section
31 (Step S11). If the condition-estimating mode of the body
condition is selected by the user (Step S11; YES), the pro-
cessing starting from the measurement of the weight is
repeated (Steps S3 to S10). If the condition-estimating mode
of the body condition is not selected in a predetermined
period (Step S11:NO), the control section 31 turns off the
power to finish the processing.

[0136] Specific examples of the estimation of the condition
will be described below. FIG. 8 is a diagram for explaining an
example in which the calculated condition score Ti is higher
than 50 points, but it continuously declines compared to pre-
vious values two or more times. If the newly calculated con-
dition score Ti is higher than 50 points, but it continuously
declines compared to previous values two or more times, it is
estimated that there is a change of condition, such as inflam-
mation or swelling, of which the user is unaware, and there is
a possibility of injury or disease. Thus, in the embodiment,
the message, “Score is declining continuously. Are you so
tired or in a poor condition? How about checking your body,
or resting ?” is displayed.

[0137] FIG. 9 is a diagram for explaining an example in
which the calculated condition score Ti is lower than 50
points (P11 to P15). If the condition score Ti is lower than 50
points, it is anticipated that the condition score Ti will con-
tinue to be low. It is estimated that the user is so exhausted in
the cases in which the condition score Ti has changed in this
way. Thus, in the embodiment, the message, “Score declined
lower than 50 points. Are you so exhausted or in a poor
condition? How about checking your body or resting?” is
displayed on the display section 21.

[0138] Since it is considered that the condition score Ti
could increase in the future even if the calculated condition
score Ti is lower than 50 points, the message, “Score continu-
ously declines to less than 50 points. Are you so tired or in a
poor condition? How about checking your body or resting?”’
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may be displayed if the condition score Ti continuously
declines to less than 50 points two or more times.

[0139] FIG. 10 is a diagram for explaining an example in
which the condition score Ti begins to decline gradually from
the condition score Ti on Feb. 24, 2010 (P21), the condition
score Ti continuously declines from Mar. 4, 2010, to Apr. 14,
2010 (P23), and the user has had an anterior cruciate ligament
injury during a game around Jun. 20, 2010 (P22). In that type
of case, in the embodiment, the pattern of the change of the
condition score Ti and the condition score Ti at the time of
injury are stored. If the pattern, which is the same as the stored
pattern of the change of the condition score Ti, appears, and
the condition score Ti, which is close to the pattern at the time
of injury, a warning message is displayed. An example, in
which that the kind of warning message is displayed, will be
described by referring to FIG. 11.

[0140] FIG. 11 is a diagram for explaining an example in
which the pattern (P24) of the change of the condition score Ti
from Feb. 24, 2011, to Apr. 14, 2011, indicates similar ten-
dency for the stored pattern (P21, P23 in FIG. 10) of the
change of the condition score Ti from Feb. 24, 2010, to Apr.
14, 2010. In this example, the condition score Ti (P25 in FIG.
10) calculated around Apr. 24, 2011 is close to the condition
score Ti (P22 in FIG. 10) at the time of the anterior cruciate
ligament injury. In the embodiment, a warning message,
“Score is close to the value at the time of injury on Jun. 21,
2010. Are you in a poor condition or do you feel any pain? In
order to prevent the recurrence of injury, it is recommended to
rest.”” is displayed. Thus, if the user seeing this message takes
a rest, or decreases the amount of practice, it is possible to
prevent of the reoccurrence of injury and disease.

[0141] FIG. 12 is a diagram for explaining an example in
which the condition score Ti (P26) calculated on Jul. 6, 2011,
falls below 40 points, so that the condition score Ti (P27)
calculated on Jul. 16, 2011, exceeds the last score. In this
example, the message, “Score recovers the last point. Keep
measuring body composition and observing progress.” is dis-
played.

[0142] FIG. 13 is a diagram for explaining an example in
which the condition score Ti recovers from the condition
shown in FIG. 12, so that the condition score Ti (P28) calcu-
lated on Jul. 22, 2011 exceeds the last score, namely, the
condition score Ti continuously rises two or more times. In
this case, the message, “Score is continuously rising. Keep
measuring body composition and observing progress.” is dis-
played.

[0143] FIG. 14 is a diagram for explaining an example in
which the condition score Ti is recovering from the condition
shown in FIG. 13, so that it is over 50 points. In this case, the
message, “Score is over 50 points. In order to increase the
score even more, keep maintaining yourself physically and
measuring to observe progress.” is displayed.

[0144] FIG. 15 is a diagram for explaining an example in
which the user suffered a fracture during a game on Apr. 10,
2011 (P31), so that the user entered a hospital and undergoes
rehabilitation after leaving the hospital (P32). In this
example, if the calculated condition score Ti is less than 50
points (P32), it is estimated that the user has not completely
recovered from the injury, so thatitis necessary forthe user to
pay attention to it. Then, the message, “Score is continuously
recovering. Score is still less than 50 points. Be careful about
overworking and keep maintaining yourself physically. Keep
measuring body composition to observe progress.”, is dis-
played on the display section 21. Thus, the user can know that
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the user is steadily recovering from the injury. The user’s
motivation will be increased. Since the user’s attention to
overwork is drawn, it is possible to prevent overwork before
the user has not completely recovered from the injury and to
prevent the recurrence of the injury.

[0145] FIG. 16 is a diagram for explaining an example in
which the user was injured around on Jul. 10, 2011 (P40),
which is stored in the apparatus, and the condition score Ti is
continuously increasing to exceed 50 points (P41). In this
case, since it is expected that the user has completely recov-
ered from the injury, and the condition is good, the message,
“Score is over 50 points. You seem to have completely recov-
ered from the injury. In order to increase the score even more,
keep maintaining yourself physically and measuring body
composition to observe progress.” is displayed on the display
section 21. According to the embodiment, the user can know
that the user has completely recovered from the injury by
displaying the message of the complete recovery from the
injury.

[0146] As described above, according to the embodiment,
the bioelectrical impedance Z,, at the time of impressing the
alternating current of 250 kHz and the bioelectrical imped-
ance Zs at the time of impressing the alternating current of 5
kHz are calculated. The ratio Zs/Z,s, of the bioelectrical
impedances is calculated. Then, the condition score Ti, in
which the body condition is indicated as the deviation value
on the basis of the ratio Zs/Z,s, of the bioelectrical imped-
ances, is calculated. Therefore, it is possible to objectively
estimate the change of the ratio of the extracellular fluid such
as inflammation and swelling, which is caused by injury or
disease, for example, by the condition score Ti. It is possible
to estimate the condition non-invasively and easily.

[0147] According to the embodiment, the recorded addi-
tional information associated with the condition score as the
measurement history is referred to. Then, the condition score
Ti is calculated by aggregating the ratios Zs/Z,s, of the bio-
electrical impedances, which satisfy a predetermined condi-
tion. For example, it is possible to calculate the deviation
value, that is, the condition score Ti under the good condition
by aggregating only the ratios Zs/Z,s, of the bioelectrical
impedances without injury or disease. It is possible to esti-
mate the condition on the basis of the calculated condition
score Ti and the past condition score recorded as the mea-
surement history. Thus, if the calculated condition score is
less than 50 points, it is possible to easily judge that the user’s
condition is poor.

[0148] Inthe embodiment, since the body condition is esti-
mated on the basis of the newly calculated condition score Ti
and the condition scores Tn recorded as the measurement
score, it is possible to easily understand a recovery condition
from the injury.

[0149] According to the embodiment, the condition score
under the condition of injury or disease is referred to on the
basis of the recorded additional information associated with
the condition score as the measurement history. Then, the
newly calculated condition score Ti is compared to the
referred condition score. If the newly calculated condition
score Ti rise up than the referred condition score, it is esti-
mated that the user is recovering from injury or disease, so
that it is possible to display the message of recovering from
injury or disease.
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Second Embodiment

[0150] Referring to FIG. 17 and FIG. 18, the second
embodiment of the present invention will be described below.
The second embodiment is different from the first embodi-
ment in the respect that the condition score is calculated on
the basis of the ratio of a reactance component and a resis-
tance component in the bioelectrical impedance instead of the
ratio Zs/Z,s, of the bioelectrical impedances. The second
embodiment is also different from the first embodiment in the
respect that the frequency of the alternating current, which is
impressed to the user, is a single frequency.

[0151] In the first embodiment, the body condition is esti-
mated by using the high frequency of 250 kHz and the low
frequency of 5 kHz as the frequencies of the alternating
current, which is impressed to the user. However, the present
invention is not limited to this kind of example. As shown in
FIG. 17, there is a correlation between the ratio Z5/Z, 5, of the
bioelectrical impedances and the ratio X/R of a reactance
component X and a resistance component R in the bioelec-
trical impedance at the time of impressing the alternating
current of the frequency of 50 kHz, in which R is a resistance
component in the calculated bioelectrical impedance, and X
is a reactance component in the calculated bioelectrical
impedance. Since there is a correlation between the ratio
74175, of the bioelectrical impedances and the ratio X/R of a
reactance component X and a resistance component R, it is
possible to calculate the condition score even if the ratio X/R
of'a reactance component X and a resistance component R is
used instead of the ratio Z5/Z, 5, of the bioelectrical imped-
ances.

[0152] Inthe second embodiment, the alternating current of
the single frequency of 50 kHz is impressed to the user, so that
the ratio X/R of a reactance component X and a resistance
component R in the bioelectrical impedance at the time of
impressing the alternating current at a single frequency of 50
kHz is calculated. Then, the condition of the user is estimated
on the basis of the ratio X/R.

[0153] Inthe second embodiment, if the estimating mode of
the body condition is selected, the operating section 38 cal-
culates the ratio X/R of a reactance component X and a
resistance component R in the bioelectrical impedance at the
time of impressing the alternating current the single fre-
quency of 50 kHz. The operating section 38 calculates the
condition score as an index of the body condition on the basis
of'the calculated ratio X/R of a reactance component X and a
resistance component R, and the aggregated X/R of a reac-
tance component X and a resistance component R.

[0154] When calculating the condition score in the second
embodiment, the ratio X/R of the reactance component X and
the resistance component R, which satisfies predetermined
conditions, is aggregated among the past ratios X/R of the
reactance components X and the resistance components R,
which are recorded as the measurement history. Then, a
deviation value of the newly calculated ratio X/R of the reac-
tance component X and the resistance component R is calcu-
lated on the basis of the aggregated ratios X/R of the reactance
components X and the resistance components R. The equa-
tion for calculating the condition score Ti is as follows.

Ti=((Xi-pix)/ o) 10450 (®)

[0155] where Xi is a calculated value, ux is an average
value, and ox is a standard deviation value.

[0156] The calculated value Xi is newly calculated ratio
X/R of a reactance component X and a resistance component
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R. The average value pix is the average of multiple ratios ratio
X/R of a reactance component X and a resistance component
R., which are calculated in the past. The standard deviation
value ox is a value indicating dispersion of the multiple ratios
X/R of a reactance component X and a resistance component
R.

[0157] Since it is necessary to aggregate the ratios X/R of
the reactance components X and the resistance components
R, which satisfy predetermined conditions, for the calculation
of the condition score, if the amount of data recorded as the
measurement history is small, the ratio X/R of the reactance
component X and the resistance component R is displayed on
the display section 21 as it is.

[0158] The flow chart of the operation of the condition
estimating apparatus 100A of the second embodiment will be
described is FIG. 18. As shown in FIG. 18, when the input
section 22 is operated, so that the power of the condition
estimating apparatus 100A is turned on, an initial setting of
the apparatus is performed. Furthermore, a message for
requesting the user to select an operation mode is displayed in
the display section 21 by the instruction of the control section
31 (Step S1). The user can select the operation mode by using
the setting key 22, the up key 224, and the down key 22c.
[0159] The control section 31 determines whether or not
the estimating mode of the body condition is selected as the
operation mode (Step S2), so that if another mode other than
the estimation mode of the body condition is selected, it
executes the processing of each operation mode. In the flow
chart shown in FIG. 18, to simplify the explanation, it is
described that the control section 31 is in a wait condition
until the estimating mode of the body condition is selected.
[0160] When the estimating mode of the body condition is
selected by the user (Step S2:YES), and the user steps on the
main unit 2 to contact the user’s body surface to the bioelec-
trical impedance measuring electrodes 23, 24, the user’s
weight is calculated on the basis of the load signal by the
operating section 38 (Step S3). The frequency of S0kHz s set
by the frequency setting section 32¢. The alternating current
of 50 kHz is impressed to the first current applying electrode
23a and the second current applying electrode 235 through
the reference current detecting section 32a by the alternating
current applying section 3256. The voltage between the first
voltage measuring electrode 24a and the second voltage mea-
suring electrode 245 is measured by the voltage measuring
section 33. The measured voltage is converted to digital signal
by the A/D converting section 35. The operating section 38
obtains the digital signal (Step S20).

[0161] When the voltage at the time of impressing the alter-
nating current of 50 kHz is obtained, the operating section 38
executes a waveform processing such as a DFT (Discrete
Fourier Transform) by using the obtained voltage and the
reference current detected by the reference current detecting
section 32a, so that the operating section 38 obtains a reac-
tance component X and a resistance component R. Then, the
operating section 38 calculates the ratio X/R of a reactance
component X and a resistance component R. (Step S21).
[0162] When the ratio X/R of the reactance component X
and the resistance component R is calculated, the operating
section 38 calculates the condition score Ti relating to the
body condition on the basis of the calculated X/R of the
reactance component X and the resistance component R (Step
S7).

[0163] Specifically, the operating section 38 refers to the
additional information, which is associated with the ratio X/R
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and is recorded as the measurement history in the memory
section 34, so that the operating section 38 aggregates the
ratios X/R of the reactance components X and the resistance
components R, which satisfy predetermined condition. Then,
the operating section 38 calculates the average value ux and
the standard deviation value ox in order to calculate the
deviation value of the calculated ratio X/R of the reactance
component X and the resistance component R. The operating
section 38 appropriately selects the objective information or
the subjective information included in the additional infor-
mation recorded as the measurement history to aggregate the
multiple ratios X/R of the reactance components X and the
resistance components R under the condition without injury
or disease. Then, the operating section 38 calculates the aver-
age value ux and the standard deviation value ox on the basis
of these data.

[0164] The operating section 38 calculates the condition
score Ti by using the equation (8) on the basis of the newly
calculated value Xi of the ratio X/R of the reactance compo-
nent X and the resistance component R, the average value pix
and the standard deviation value ox. If the amount of the
measured data recorded as the measurement history is small,
the calculation of the condition score is not executed.

[0165] When the condition score Ti is calculated, the con-
dition estimating section 38« estimates the body condition on
the basis of the newly calculated condition score Ti and the
previous condition score Tn recoded as the measurement
history (Step S8).

[0166] When the estimation of the body condition is fin-
ished, the value of the condition score Ti and the result of the
estimation of the condition are displayed on the display sec-
tion 21 by the instruction of the control section 31 (Step S9).
The control section 31 stores the calculated condition score Ti
together with the additional information as the measurement
history in the memory section 34 (Step S10). If the amount of
the measured data recorded as the measurement history is
small, the calculated ratio X/R of the reactance component X
and theresistance component R, and the calculated weight are
displayed on the display section 21 as they are.

[0167] After that, a message for asking the user whether or
not the user selects the estimating mode of the body condition
again is displayed on the display section 21 in a predeter-
mined period by the instruction of the control section 31 (Step
S11). If the estimating mode of the body condition is selected
by the user (Step S11:YES), the processing starting from the
measurement of the weight is repeated (Steps S3 to S10). If
the estimating mode of the body condition is not selected in a
predetermined period (Step S11:NO), the control section 31
turns off the power to finish the processing.

[0168] According to the second embodiment, even if the
alternating current of the single frequency as the alternating
current impressed to the user is used, the condition score Ti, in
which the body condition is indicated as the deviation value
on the basis of the ratio X/R of the reactance component X
and the resistance component R, is calculated. Therefore, itis
possible to objectively estimate the change of the ratio of the
extracellular fluid such as inflammation or swelling, which is
caused by the injury or disease, for example, by the condition
score Ti. It is possible to estimate the condition noninvasively
and easily.

Third Embodiment

[0169] Referring to FIGS. 19 to 27, the third embodiment
of'the present invention will be described below. FIG. 19 is a
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diagram showing a structure of the condition information
processing system of the third embodiment of the present
invention.

[0170] In the first embodiment, it is described that one
apparatus executes the measurement of the weight, the mea-
surement of the information relating to the bioelectrical
impedance, the calculation of the ratio of the bioelectrical
impedance, the calculation of the condition score, and the
estimation of the condition.

[0171] However, the third embodiment is different from the
first embodiment in the respect that the measurement of the
weight and the measurement of the information relating to the
bioelectrical impedance are executed by a body composition
analyzer 200, and the calculation of the ratio of the bioelec-
trical impedance, the calculation of the condition score, and
the estimation of the condition are executed by the condition
information processing apparatus 100B.

[0172] In the third embodiment, the alternating current of
low frequency of 5 kHz and the alternating current of high
frequency of 250 kHz are used as the alternating current
impressed to the user.

[0173] As shown in FIG. 19, the condition information
processing system of the third embodiment includes the body
composition analyzer 200 and the condition information pro-
cessing apparatus 100B. The body composition analyzer 200
is an apparatus in which the operating function to calculate
the ratio of the bioelectrical impedances, the operating func-
tion to calculate the condition score, and the function to
estimate the condition are excluded from the condition infor-
mation processing apparatus 100A of the first embodiment.

[0174] The body composition analyzer 200 of the third
embodiment executes the measurement processing of the
weight of the user and the measurement processing of the
bioelectrical impedance as information relating to the bio-
electrical impedance.

[0175] The condition information processing apparatus
100B of the third embodiment executes the calculation of the
ratio of the bioelectrical impedance, the calculation of the
condition score, and the estimation of the condition.

[0176] The condition information processing apparatus
100B is a personal computer, or a mobile terminal apparatus
such as a smart phone, which is capable of communicating
with the body composition analyzer 200 through a commu-
nication network NET such as the Internet or a LAN. The
condition information processing apparatus 100B may com-
municate with composition analyzer 200 through a USB
(Universal Serial Bus) cable, or Bluetooth, etc., other than the
communication network NET. The condition information
processing apparatus 100B has functions to calculate the ratio
of the bioelectrical impedances on the basis of the bioelectri-
cal impedance received from the body composition analyzer
200, to calculate the condition score on the basis of the ratio
of the bioelectrical impedances, to estimate the condition, to
show the change of the condition score as the result of the
estimation graphically, and to show advice on the condition
and the like, by installing a program for the condition infor-
mation processing apparatus and executing the program.

[0177] FIG. 20 is a block diagram showing an internal
structure of the body composition analyzer 200 shown in FIG.
19. Each functional section is configured of hardware such as
a device, equipment, software having functions, or combina-
tion thereof, so that it indicates a functional unit for achieving
a predetermined operation.
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[0178] As shown in FIG. 20, the body composition ana-
lyzer 200 includes a display section 21, an input section 22,
bioelectrical impedance measuring electrodes 23, 24, a con-
trol section 31, a current generating section 32, a voltage
measuring section 33, a memory section 34, an A/D convert-
ing section 35, a weight measuring section 36, a power supply
section 37, an operating section 386 and a communication
interface 42.

[0179] The operating section 385 of the body composition
analyzer 200 in the embodiment executes the measurement
processing of weight on the basis of the load signal measured
by the weight measuring section 36, and the measurement
processing of the bioelectrical impedance on the basis of the
voltage measured by the voltage measuring section 33 and the
reference current. The operating section 385 has the same
functions as those of the operating section 38 of the condition
information processing apparatus 100A in the first embodi-
ment and the second embodiment in the respect that it
executes the above described processing. However, the oper-
ating section 385 is different from the operating section 38 of
the condition information processing apparatus 100A in the
first embodiment and the second embodiment in the respect
that the operating section 386 does not execute the measure-
ment of the ratio of the bioelectrical impedance and the mea-
surement of the condition score.

[0180] The communication interface 42 of the body com-
position analyzer 200 is capable of sending and receiving data
between the body composition analyzer 200 and the condi-
tion information processing apparatus 100B through the com-
munication interface 55 of the condition information process-
ing apparatus 100B. In the embodiment, the measured weight
and the measured bioelectrical impedance are sent from the
body composition analyzer 200 through the communication
interface 42.

[0181] Since the function of each section other than the
operating section 385 and the communication interface 42 of
the body composition analyzer 200 is the same as that of each
section of the condition information apparatus 100A
described in the first embodiment, the same reference
numeral as that used for the each section of the condition
information apparatus 100A is used. The explanation of each
section other than the operating section 384 and the commu-
nication interface 42 of the body composition analyzer 200
will be omitted.

[0182] FIG. 21 is a block diagram showing an internal
structure of the condition information processing apparatus
100B shown in FIG. 19. Each functional section shown in
FIG. 21 is configured of hardware such as a device, equip-
ment, a program for the condition information processing
apparatus which is installed and executed, or combination
thereof, so that it indicates a functional unit for achieving a
predetermined operation.

[0183] As shown in FIG. 21, the condition information
processing apparatus 100B includes a control section 50, a
display section 51, an input section 52, a power supply section
53, a communication interface 55, and a memory section 57,
an operating section 58 and a condition estimating section
58a.

[0184] The control section 50, which is a processor such as
a CPU or a DSP (Digital Signal Processor), is connected to
each section electrically to control the operation of each sec-
tion. In the third embodiment, the control section 31 has
functions to calculate the ratio of the bioelectrical imped-
ances on the basis of the bioelectrical impedances received
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from the body composition analyzer 200, to calculate the
condition score on the basis of the calculated ratio of the
bioelectrical impedances and the past ratios of the bioelectri-
cal impedances recorded as the measurement history, and to
display the result of the estimation of the condition, etc., on
the basis of the condition score. In the embodiment, control
section 50 has a function of an obtaining section. The obtain-
ing section of the embodiment has a function to obtain the
bioelectrical impedances sent from the body composition
analyzer 200 through the communication interface 55. The
communication interface 55 is used for sending and receiving
data between the body composition analyzer 200 and the
condition information processing apparatus 100B through
the communication network NET.

[0185] The display section 51 displays data, etc., sent from
the control section 50. In third embodiment, the display sec-
tion 51 mainly displays transition of the condition score of the
user, the estimation of the condition, and advice, etc. A liquid
crystal display such as a full-dot LCD can be utilized as the
display section 51, for example.

[0186] The input section 52 is a section for conducting
various types of settings of the condition information process-
ing apparatus 100B. In the embodiment, the input section 52
includes a keyboard used for a personal computer, etc., or a
touch panel used for a smart phone, etc.

[0187] The power supply section 53 supplies an electrical
power to each section of an electric power system of the
condition information processing apparatus 100B. In third
embodiment, a battery or an external power unit, which sup-
plies electrical power to operate the condition information
processing apparatus 100B, can be utilized as the power sup-
ply section 53.

[0188] The memory section 57 includes a RAM 57a, a
ROM 575, and a HDD (Hard Disc Drive), which stores data of
various types of information, programs, and the like. The
RAM 57a temporarily stores the obtained bioelectrical
impedances and the result of operation, and the like. The
ROM 575 stores a program for booting the apparatus, a com-
puting equation of the condition score relating to a predeter-
mined estimation of condition and the like. The HDD 57¢
stores a program for the condition information processing
apparatus. In the HDD 57¢, the ratio of the bioelectrical
impedances and the condition scores as scores, which are
calculated by the operating section 58, are recorded as the
measurement history together with additional information
associated with each of the condition scores. Since the addi-
tional information is the same as that of the first embodiment,
the explanation of it will be omitted.

[0189] The operating section 58 performs various kinds of
arithmetic processing such as the calculation of the ratio of
the bioelectrical impedances, the calculation of the condition
score. The condition estimating section 58a performs the
estimating processing of the condition on the basis of the past
condition score recorded as the measurement history.

[0190] Theoperation of the body composition analyzer 200
and the condition information processing apparatus 100B
will be described.

[0191] InFIG. 22, a flow chart of the operation of the body
composition analyzer 200 in the third embodiment is shown.
As shown in FIG. 22, when the input section 22 is operated,
the power of the body composition analyzer 200 is turned on,
so that an initial setting of the apparatus is performed. Fur-
thermore, a message for requesting the user to select an opera-
tionmode is displayed in the display section 21 by the instruc-
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tion of the control section 31 (Step S30). The user can select
the operation mode by using the setting key 22, the up key
22b, and the down key 22c.

[0192] The control section 31 of the body composition
analyzer 200 determines whether or not an estimating mode
of the body condition is selected as the operation mode (Step
S31), so that if another mode other than the estimating mode
of the body condition is selected (Step S31:NO), it executes
the processing of each operation mode. In the flow chart
shown in FIG. 22, to simplify the explanation, it is described
that the control section 31 is in a wait condition until the
estimating mode of the body condition is selected.

[0193] When the control section 31 of the body composi-
tion analyzer 200 determined that the estimation mode of the
body condition is selected (Step S31:YES), the control sec-
tion 31 confirms the connection between the body composi-
tion analyzer 200 and the condition information processing
apparatus 100B (Step S32). Specifically, a starting data indi-
cating a start of the processing is sent from the body compo-
sition analyzer 200 to the condition information processing
apparatus 100B, so that the body composition analyzer 200
receives ready data, which indicates that the preparation for
sending data to the body composition analyzer 200 and for
receiving data from the body composition analyzer 200 is
ready, from the condition information processing apparatus
100B. Then, the body composition analyzer 200 sends con-
firmation data, which indicates that the ready data can be
received, to the condition information processing apparatus
100B. The control section 31 of the body composition ana-
lyzer 200 confirms the connection with the condition infor-
mation processing apparatus 100B when the confirmation
data can be received. If the data from the condition informa-
tion processing apparatus 100B cannot be received, a mes-
sage indicating the occurrence of an error may be displayed
on the display section 21 by the instruction of the control
section 31.

[0194] When the connection with the condition informa-
tion processing apparatus 100B is confirmed, a message for
requesting the user to input an ID, which identifies the user
uniquely, is displayed on the display section 21 by the instruc-
tion of the control section 31 of the body composition ana-
lyzer 200. The control section 31 temporarily stores the ID
input through the input section 22 in the memory section 34
(Step S33). There is a possibility that the body composition
analyzer 200 will be used by multiple users. Multiple body
composition analyzers 200 can be connected with the condi-
tion information processing apparatus 100B. Therefore, the
input of the ID is requested in the embodiment.

[0195] The user steps on the main unit 2 of the body com-
position analyzer 200 to apply the load to the main unit 2, the
user’s weight is calculated on the basis of the load signal
output from the weight measuring section 36 by the operating
section 386 (Step S34). Under the condition that the body
surface of the user is attached to the bioelectrical impedance
electrodes 23, 24, the low frequency of 5 kHz is set by the
frequency setting section 32¢. The alternating current of 5
kHz is impressed to the first current applying electrode 23a
and the second current applying electrode 235 through the
reference current detecting section 32a by the alternating
current applying section 325b. The voltage between the first
voltage measuring electrode 24a and the second voltage mea-
suring electrode 245 is measured by the voltage measuring
section 33. The measured voltage is converted to digital sig-
nals by the A/D converting section 35. The operating section
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3854 calculates the bioelectric impedance on the basis of the
digital signal corresponding to the voltage, and the reference
current impressed by the alternating current applying section
325 (Step S35). When the calculation of the bioelectrical
impedance at the time of impressing the alternating current of
5kHz is finished, as in the case of the low frequency, the high
frequency of 250 kHz is set by the frequency setting section
32¢. The alternating current of 250 kHz is impressed to the
first current applying electrode 23a and the second current
applying electrode 235 through the reference current detect-
ing section 32a by the alternating current applying section
32b. The voltage between the first voltage measuring elec-
trode 24a and the second voltage measuring electrode 245 is
measured by the voltage measuring section 33. The measured
voltage is converted to digital signal by the A/D converting
section 35. The operating section 385 calculates the bioelec-
tric impedance on the basis of the digital signal corresponding
to the voltage, and the reference current impressed by the
alternating current applying section 325 (Step S36).

[0196] When the calculation of the bioelectrical impedance
7 atthe timing of impressing the alternating current of 5 kHz
and the bioelectrical impedance 7,5, at the timing of impress-
ing the alternating current of 250 kHz is finished, the control
section 31 of the body composition analyzer 200 displays the
calculated weight on the display section 21 (Step S37). The
operating section 38 sends the calculated bioelectrical imped-
ance Z at the timing of impressing the alternating current of
low frequency of 5 kHz and the calculated impedance Z, 5, at
the timing of impressing the alternating current of high fre-
quency of 250 kHz together with the temporarily stored user’s
ID and weight to the condition information processing appa-
ratus 100B (Step S38).

[0197] The operation of the condition information process-
ing apparatus 100B will be described by referring to FIG. 23.
FIG. 23 is a flow chart showing the operation of the condition
information processing apparatus 100B. The flow chart
shown in FIG. 23 assumes that a program for estimating
condition is activated.

[0198] The control section 50 of the condition information
processing apparatus 100B confirms the connection between
the body composition analyzer 200 and the condition infor-
mation processing apparatus 100B (Step S40). Specifically,
when the control section 50 of the condition information
processing apparatus 100B receives starting data indicating
the start of processing sent from the body composition ana-
lyzer 200, the control section 50 sends ready data, which
indicates that the preparation for sending and receiving data is
ready, to the body composition analyzer 200. When the con-
trol section 50 receives confirmation data, which indicates
that the ready data can be received, from the body composi-
tion analyzer 200, the control section 50 confirms the con-
nection with the body composition analyzer 200.

[0199] When the calculated bioelectrical impedance Zs at
the timing of impressing the alternating current of low fre-
quency of 5 kHz and the calculated impedance 7,5, at the
timing of impressing the alternating current of high frequency
of 250 kHz together with the temporarily stored user’s ID and
weight are sent from the body composition analyzer 200, the
control section 50 of the condition information processing
apparatus 100B receives the user’s ID, weight, and the bio-
electrical impedances (Step S41), so that it temporarily stores
them in the RAM 57a or the HDD 57¢.

[0200] The operating section 58 of the condition informa-
tion processing apparatus 100B calculates the ratio Z5/Z.,5, of

Jul. 4,2013

the received bioelectrical impedances to calculate the condi-
tion score Ti relating to the body condition on the basis of the
calculated ratio Zs/7Z,5, of the received bioelectrical imped-
ances (Step S42). The calculation of the condition score Ti is
executed by using the equation (7) as in the case of the first
embodiment. Since the details of the measurement process-
ing of the condition score Ti are the same as those of the first
embodiment, explanation thereof will be omitted.

[0201] After the condition score Ti is calculated, the con-
dition estimating section 58a of the body composition ana-
lyzer 200 estimates the condition of the body on the basis of
the calculated condition score and the past condition score
recorded as the measurement history (Step S43). Since the
details of the estimating processing of the condition are the
same as those of the first embodiment, explanation thereof
will be omitted.

[0202] When the estimation of the body condition is fin-
ished, the value of the condition score and the result of the
estimation of the condition are displayed on the display sec-
tion 51 by the instruction of the control section 51 (Step S44).
The control section 51 stores the calculated ratio of the bio-
electrical impedances and the calculated condition score Ti
together with the user’s ID and the additional information
associated with the condition score Ti in the memory section
57 as the measurement history (Step S45). As is the case of the
first embodiment, if the amount of data recorded as the mea-
surement history is small, the above described estimation of
the condition is not executed, but only the ratio Z/Z,, of the
received bioelectrical impedances or only a condition score is
displayed on the display section 51 by the instruction of the
control section 50.

[0203] A display example of the estimation of the condition
in the condition information processing apparatus 100B is
shown in FIGS. 24 to 27. FIGS. 24 to 27 shows an example of
an estimation result displaying page P50 displayed on the
display section 51 of the condition information processing
apparatus 100B. As shown in FIGS. 24 to 27, the estimation
result displaying page P50 includes a graph area P51 indicat-
ing a graph of the change of the condition score, a message
area P52 indicating the change of the condition score, the
estimated user’s condition, advice and the like. Since a dis-
play area in the first embodiment is small, only a message is
displayed on the display section 21. However, in the third
embodiment, since the display section 50 is a display of a
personal computer, a smart phone, or the like, the graph
indicating the change of the condition score is displayed on
the graph area P51, and the estimated condition and a mes-
sage such as advice are displayed on the message area P52.
[0204] FIG. 24 is a diagram corresponding to FIG. 8
explained in the first embodiment. An example shown in FIG.
24 is one in which the calculated condition score Ti is higher
than 50 points, but it continuously declines compared to pre-
vious values two or more times. If the newly calculated con-
dition score Ti is higher than 50 points, but it continuously
declines compared to previous values two or more times, it is
estimated that there is a change of condition, such as inflam-
mation or swelling, of which the user is unaware, and there is
a possibility of injury or disease. In third embodiment, the
message, “Score is declining continuously. Are you so tired or
in poor condition? How about checking your body or rest-
ing?” is displayed on the message area P52.

[0205] FIG. 25 is a diagram corresponding to FIG. 11
explained in the first embodiment. FIG. 25 is a diagram for
explaining an example in which the pattern (P24) of the
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change of the condition score Ti from Feb. 24, 2011, to Apr.
14, 2011 indicates a similar tendency as the stored pattern
(P21, P23 in FIG. 10) of the change of the condition score Ti
from Feb. 24, 2010, to Apr. 14, 2010. In this example, the
condition score Ti (P25 in FIG. 10) calculated around Apr. 24,
2011, is close to the condition score Ti (P22 in FIG. 10) at the
time of the anterior cruciate ligament injury.

[0206] In third embodiment, a warning message, “Score is
close to the value at the time of injury on Jun. 20, 2010. Are
you in poor condition or do you feel any pain? In order to
prevent the recurrence of injury, you are recommended to
rest.” is displayed on the message area P52. In third embodi-
ment, a pop-up message, “6/20 Left Leg Anterior Cruciate
Ligament Injury”, is displayed. Thus, if the user seeing these
messages takes a rest, or decreases the amount of practice, it
is possible to prevent of the occurrence of injury or disease.
[0207] FIG. 26 is a diagram corresponding to FIG. 12
explained in the first embodiment. FIG. 26 is a diagram for
explaining an example in which the condition score Ti (P26)
calculated on Jul. 6, 2011, falls below 40 points, so that the
condition score Ti (P27) calculated on Jul. 16, 2011, exceeds
the last score. In this case, the message, “Score recovers to
above the last score. Keep measuring body composition to
observe progress.” is displayed on the message area P52.
[0208] FIG. 27 is a diagram corresponding to FIG. 13
explained in the first embodiment. FIG. 27 is a diagram for
explaining an example in which the condition score Ti recov-
ers from the condition shown in FIG. 26, so that the condition
score Ti (P28) calculated on Jul. 22, 2011, exceeds the last
score, that is, the condition score Ti continuously rises two or
more times. In this case, the message, “Score is continuously
rising. Keep measuring body composition to observe
progress.” is displayed on the message area P52.

[0209] FIG. 28 is a diagram corresponding to FIG. 14
explained in the first embodiment. FIG. 28 is a diagram for
explaining an example in which the condition score Ti is
recovering from the condition shown in FIG. 27, so that it is
over 50 points. In this case, the message, “Score is over 50
points. In order to increase the score even more, keep taking
care of your body and measuring body composition to
observe progress.” is displayed on the message area P52.
[0210] As described above, according to the embodiment,
the ratio of the bioelectrical impedances and the condition
score Ti are calculated on the basis of the bioelectrical imped-
ances, which are measured by the body composition analyzer
200, by the condition information processing apparatus
100B. Furthermore, the condition is estimated. Since not only
messages such as the estimated condition and advice, but also
the graph indicating the change of the condition score, are
displayed, the user can understand the transition of the con-
dition easily and appropriately, so that the user can recover
and maintain the user’s condition appropriately.

[0211] According to the embodiment, since multiple body
composition analyzers 200 can be connected to the condition
information processing apparatus 100B, if the condition
information processing apparatus 100B is embodied by a
server connected on the Internet, a personal computer, or the
like, it is possible to calculate the ratio of the bioelectrical
impedances on the basis of the bioelectrical impedances,
which are measured by the body composition analyzers 200
located on the user’s home or a training room away from the
user’s home, and to calculate the condition score on the basis
of the ratio of the bioelectrical impedances to estimate the
condition.
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Fourth Embodiment

[0212] The fourth embodiment of the present invention will
be described by referring to FIGS. 29 to 34.

[0213] In the third embodiment, the measurement of the
weight and the measurement of the information relating to the
bioelectrical impedance are executed by the body composi-
tion analyzer 200. Furthermore, the calculation of the ratio of
the bioelectrical impedances, the calculation of the condition
score, and the estimation of the condition are executed by the
condition information processing apparatus 100B.

[0214] The fourth embodiment is common to the third
embodiment in the respect that the measurement of the
weight and the measurement of the information relating to the
bioelectrical impedance are executed by the body composi-
tion analyzer 200, and the calculation of the ratio of the
bioelectrical impedances, the calculation of the condition
score are executed by the condition information processing
apparatus 100C. However, the fourth embodiment is different
from the third embodiment in the respect that the estimation
of the condition is executed by a terminal device 300.
[0215] Inthe fourth embodiment, the alternating current of
low frequency of 5 kHz and alternating current of high fre-
quency of 250 kHz are used as the alternating current
impressed to the user.

[0216] The condition information processing system of the
fourth embodiment is shown in FIG. 29. As shown in FIG. 29,
the condition information processing system includes the
body composition analyzer 200, the condition information
processing apparatus 100C, and the terminal device 300. The
condition information processing apparatus 100C of the
fourth embodiment is an apparatus in which the function to
estimate the condition is excluded from the condition infor-
mation processing apparatus 100B of the third embodiment.
The function to estimate the condition is provided in the
terminal device 300 ofthe fourth embodiment. Since the body
composition analyzer 200 has the same structure as that of the
body composition analyzer 200 explained in the third
embodiment, explanation thereof will be omitted in the
embodiment.

[0217] The condition information processing apparatus
100C is an apparatus such as a personal computer, in which
can be installed a program via a CD-ROM or by downloading
to execute the program, which can communicate with the
body composition analyzer 200 through the communication
network NET such as the Internet or a LAN. The condition
information processing apparatus 100C may communicate
with composition analyzer 200 through a USB (Universal
Serial Bus) cable, or Bluetooth, etc., other than the commu-
nication network NET. The condition information processing
apparatus 100C has functions to calculate the ratio of the
bioelectrical impedances on the basis of the bioelectrical
impedance received from the body composition analyzer 200,
to calculate the condition score on the basis of the ratio of the
bioelectrical impedances, by installing a program for the con-
dition information processing apparatus and executing the
program.

[0218] The terminal device 300 is a device such as a per-
sonal computer, or a smart phone, in which can be installed a
program through a CD-ROM or by downloading to execute
the program, which can communicate with the condition
information processing apparatus 100C through the commu-
nication network NET such as the Internet or a LAN. The
terminal device 300 may communicate with the condition
information processing apparatus 100C through a USB (Uni-
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versal Serial Bus) cable, or Bluetooth, etc., other than the
communication network NET. The terminal device 300 has
functions to analyze the change of the condition on the basis
of the condition score received from the condition informa-
tion processing apparatus 100C to estimate the condition, and
to show the change of an index relating to the condition as the
result of the estimation graphically, and to show advice on the
condition and the like, by installing a program for the condi-
tion information processing apparatus and executing the pro-
gram.

[0219] FIG. 30 is a block diagram showing an internal
structure of the condition information processing apparatus
100C. The condition information processing apparatus 100C
is different from the condition information processing appa-
ratus 100B shown in FIG. 21 in the respect that it does not
include a condition estimating section.

[0220] The communication interface 55 of the condition
information processing apparatus 100C is different from the
communication interface 55 of the condition information pro-
cessing apparatus 100B in the respect that it makes it possible
to communicate between the body composition analyzer 200
and the condition information processing apparatus 100C.
Furthermore, the communication interface 55 of the condi-
tion information processing apparatus 100C is different from
the communication interface 55 of the condition information
processing apparatus 100B in the respect that it makes it
possible to communicate between the terminal device 300
and the condition information processing apparatus 100C.
[0221] Since the other structures of the condition informa-
tion processing apparatus 100C are the same as those of the
condition information processing apparatus 100B shown in
FIG. 21, explanation thereof will be omitted.

[0222] FIG. 31 is a block diagram showing an internal
structure of the terminal device 300. As shown in FIG. 31, the
terminal device 300 includes a control section 60, a display
section 61, an input section 62, a power supply section 63, a
communication interface 65, a memory section 67, and a
condition estimating section 68.

[0223] The control section 60, which is a processor such as
a CPU or a DSP (Digital Signal Processor), is connected to
each section electrically to control the operation of each sec-
tion.

[0224] The display section 61 displays data, etc., sent from
the control section 60. In the fourth embodiment, the display
section 61 mainly displays transition of the condition score of
the user, the estimation of the condition, and advice, etc. A
liquid crystal display such as a full-dot LCD can be utilized as
the display section 61, for example.

[0225] The input section 62 is a section for conducting
various types of settings of the terminal device 300. In the
embodiment, the input section 62 includes a keyboard used
for a personal computer, etc., or a touch panel used for a smart
phone, etc.

[0226] The power supply section 63 supplies electrical
power to each section of an electric power system of the
terminal device 300. In the fourth embodiment, a battery or an
external power unit, which supplies electrical power to oper-
ate the terminal device 300, can be utilized as the power
supply section 63.

[0227] The communication interface 65 is used for sending
and receiving data between the terminal device 300 and the
condition information processing apparatus 100C. In the
fourth embodiment, the condition score and the like sent from
the condition information processing apparatus 100C is input
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in the control section 60 through the communication network
NET, the communication interface 55, and the communica-
tion interface 65.

[0228] The memory section 67 includes a RAM 67a, a
ROM 675, and a HDD (Hard Disc Drive) 67¢, which stores
data of various types of information, programs, and the like.
The RAM 67a temporarily stores the obtained bioelectrical
impedances and the result of operation, and the like. The
ROM 6756 stores a program for booting the apparatus. The
HDD 67¢ stores a program for estimating the condition. An
SD (Secure Digital) memory and the like may be included in
the memory section 67.

[0229] The condition estimating section 68 estimates the
condition. Specifically, the change of the condition score is
analyzed on the basis of the newly calculated condition score
Ti and the condition scores Tn recorded as the measurement
history to estimate the condition on the basis of the analysis.

[0230] The operation of the body composition analyzer
200, the condition information processing apparatus 100C,
and the terminal device 300 of the fourth embodiment will be
described. Since the operation of the body composition ana-
lyzer 200 is the same as that of the body composition analyzer
200 of the third embodiment, the explanation of it will be
omitted. In the explanation of the operation of the body com-
position analyzer 200, the part describing “condition infor-
mation processing apparatus 100B” is replaced with “condi-
tion information processing apparatus 100C”.

[0231] The operation of the condition information process-
ing apparatus 100C will be described by referring to FIG. 32
and FIG. 33. FIG. 32 is a flow chart showing the operation of
the condition information processing apparatus 100C in rela-
tion to the body composition analyzer 200. FIG. 33 is a flow
chart showing the operation of the condition information
processing apparatus 100C in relation to the terminal device
300. The flow charts shown in FIG. 32 and FIG. 33 assume
that a program for calculating the condition score is activated
in the condition information processing apparatus 100C.

[0232] The control section 50 of the condition information
processing apparatus 100C confirms the connection between
the body composition analyzer 200 and the condition infor-
mation processing apparatus 100C (Step S50). Specifically,
when the control section 50 of the condition information
processing apparatus 100C receives a starting data indicating
a start of the processing sent from the body composition
analyzer 200, the control section 50 sends ready data, which
indicates that the preparation for sending data to the body
composition analyzer 200 and for receiving data from the
body composition analyzer 200 is ready, to the body compo-
sition analyzer 200. When the control section 50 receives
confirmation data, which indicates that the body composition
analyzer 200 has received the ready data, from the body
composition analyzer 200, so that the control section 50 con-
firms the connection with the body composition analyzer 200.

[0233] When the bioelectrical impedance Z at the time of
impressing the alternating current of 5 kHz and the bioelec-
trical impedance Z, s, at the time of impressing the alternating
current of 250 kHz, together with the user’s ID and weight are
sent from the body composition analyzer 200, the control
section 50 of the condition information processing apparatus
100C receives the user’s ID, weight, and each bioelectrical
impedance (Step S51), so that the control section 50 tempo-
rarily stores the user’s ID, weight, and each bioelectrical
impedance in the RAMS57a or the HDD 57¢.
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[0234] The operating section 58 of the condition informa-
tion processing apparatus 100C calculates the ratio Z.5/Z.,5, of
the received bioelectrical impedances to calculate the condi-
tion score Ti relating to the body condition on the basis of the
calculated ratio Zs/Z,s,, of the received bioelectrical imped-
ances (Step S52). The calculation of the condition score Ti is
executed by using the equation (7) as in the case of the first
embodiment. Since the details of the measurement process-
ing of the condition score Ti are the same as those of the first
embodiment, explanation thereof will be omitted.

[0235] When the calculation of the condition score is fin-
ished, the control section 50 records the calculated condition
score Ti together with the additional information and the
user’s ID as the measurement history in HDD57¢ (Step S53).

[0236] The operation of the condition information process-
ing apparatus 100C in relation to the terminal device 300 will
be described by referring to FIG. 33. The control section 50 of
the condition information processing apparatus 100C con-
firms the connection between the terminal device 300 and the
condition information processing apparatus 100C (Step S54).
Specifically, when the control section 50 of the condition
information processing apparatus 100C receives a starting
data indicating a start of the processing sent from the terminal
device 300, the control section 50 sends ready data, which
indicates that the preparation for sending data to terminal
device 300 and for receiving data from terminal device 300 is
ready, to the terminal device 300. When the control section 50
receives confirmation data, which indicates that the terminal
device 300 has received the ready data, from the terminal
device 300, so that the control section 50 confirms the con-
nection with the terminal device 300.

[0237] When the ID for identifying the user is sent from the
terminal device 300, the control section 50 of the condition
information processing apparatus 100C receives the ID (Step
S55) to temporarily store the ID in the RAM 57a or the HDD
57c¢. The control section 50 sends the data of the condition
score associated with the received ID among the condition
score recorded in the HDD 57c¢ to the terminal device 300
(Step S56).

[0238] The operation of the terminal device 300 will be
described by referring to FIG. 34. FIG. 34 is a flow chart
showing the operation of the terminal device 300. The flow
chart shown in FIG. 34 assumes that a program for estimating
the condition is activated in the terminal device 300.

[0239] The control section 60 of the terminal device 300
confirms the connection between the terminal device 300 and
the condition information processing device 100C (Step
S60). Specifically, the control section 60 of the terminal
device 300 sends a starting data indicating a start of the
processing sent to the condition information processing
device 100C. When the control section 60 receives ready data,
which indicates that the preparation for sending data to ter-
minal device 300 and for receiving data from terminal device
300 is ready, from the condition information processing
device 100C, the control section 60 sends confirmation data,
which indicates that the terminal device 300 has received the
ready data, to the condition information processing device
100C, so that the control section 60 confirms the connection
with the condition information processing device 100C.

[0240] The control section 60 sends the ID, which identifies
the user and is input through the input section 62, to the
condition information processing apparatus 100C (Step S61).
In order to let the user input the ID through the input section

Jul. 4,2013

62, the message “Enter Your ID” may be displayed on the
display section 61 by the instruction of the control section 60.

[0241] After sending the ID, the control section 60 of the
terminal device 300 requests the condition information pro-
cessing apparatus 100C to send the condition score (Step
S62). In response to this request, if the condition score is sent
from the condition information processing apparatus 100C,
the control section 60 of the terminal device 300 receives this
condition score to store it in the RAM 67a (Step S63). In the
condition score, the newly calculated condition score and the
past condition scores recorded as the measurement history are
included.

[0242] The condition estimating section 68 of the terminal
device 300 estimates the condition on the basis of the newly
calculated condition score included in the received condition
score and the past condition scores recorded as the measure-
ment history (Step S64).

[0243] When the estimation of the body condition is fin-
ished, the control section 60 displays the value of the condi-
tion score and the result of the estimation of the condition on
the display section 61 (Step S65). If the amount of data
recorded as the measurement history is small, the above-
described estimation of the condition is not executed, but only
the ratio Zs/7,5, of the bioelectrical impedances or the con-
dition score is displayed on the display section 61 by the
instruction of the control section 60.

[0244] As for contents displayed on the display section 61,
as show in FIGS. 24 to 27, the estimated condition and the
message such an advice, together with the graph showing the
change of the condition score, may be displayed. If the dis-
play section 61 is small, only the estimated condition and the
message such an advice may be displayed.

[0245] As described above, according to the embodiment,
the condition score Ti is calculated on the basis of the bio-
electrical impedances, which are measured by the body com-
position analyzer 200, by the condition information process-
ing apparatus 100C such as a personal computer.
Furthermore, the estimated condition and the message such as
advice are displayed on the display section 61 of the terminal
device 300 such as a smart phone. Thus, the user can under-
stand the transition of the condition easily and appropriately,
so that the user can recover and maintain the user’s condition
appropriately.

[0246] According to the embodiment, since multiple body
composition analyzers 200 and multiple terminal devices 300
can be connected to the condition information processing
apparatus 100C, if the condition information processing
apparatus 100C is embodied by a server connected on the
Internet, a personal computer, or the like, it is possible to
calculate the condition score on the basis of the bioelectrical
impedances, which are measured by the body composition
analyzers 200 located on the user’s home or a training room
away from the user’s home, and to confirm the result of the
estimation of the condition at a place away from the user’s
home or the training room.

Fifth Embodiment

[0247] The fifth embodiment of the present invention will
be described by referring to FIGS. 35 to 37.

[0248] In the first embodiment, it is described that one
apparatus executes the measurement of the weight, the mea-
surement of the information relating to the bioelectrical
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impedance, the calculation of the ratio of the bioelectrical
impedances, the calculation of the condition score, and the
estimation of the condition.

[0249] However, the fifth embodiment is different from the
first embodiment in the respect that the measurement of the
weight, the measurement of the information relating to the
bioelectrical impedance, the calculation of the ratio of the
bioelectrical impedances, and the calculation of the condition
score are executed by the condition information processing
apparatus 100D, and the estimation of the condition is
executed by the terminal device 300.

[0250] In comparison with the fourth embodiment, the
function of the body composition analyzer 200 and the func-
tion of the condition information processing apparatus 100C
in the fourth embodiment are combined into the function of
the condition information processing apparatus 100D.

[0251] In the fifth embodiment, the alternating current of
low frequency of 5 kHz and the alternating current of high
frequency of 250 kHz are used as the alternating current
impressed to the user.

[0252] FIG. 35 is an explanatory diagram showing the
structure of the condition processing system in the fifth
embodiment. As shown in FIG. 35, the condition information
processing system of the fifth embodiment includes the con-
dition information processing apparatus 100D, and the termi-
nal device 300. The condition information processing appa-
ratus 100D of the fifth embodiment is an apparatus in which
the function of the condition information processing appara-
tus 100C is provided with the body composition analyzer 200
in the fourth embodiment. The condition information pro-
cessing apparatus 100D executes the measurement of the
bioelectrical impedance, the calculation of the ratio of the
bioelectrical impedances on the basis of the measured bio-
electrical impedance, and the calculation of the condition
score on the basis of the ratio of the bioelectrical impedances.
The terminal device 300 of the fifth embodiment is the same
as the terminal device 300 of the fourth embodiment, which
has a function to estimate the condition. Since the details of
the terminal device 300 are explained in the fourth embodi-
ment, explanation thereof will be omitted in the embodiment.

[0253] The condition information processing apparatus
100D has similar appearance to the condition information
processing apparatus 100A in the first embodiment, and has
functions of the body composition analyzer 200 of the fourth
embodiment and the function of the condition information
processing apparatus 100C of the fourth embodiment. The
condition information processing apparatus 100D is capable
of communicating with the terminal device 300 through a
communication network NET such as the Internet or a LAN.
The condition information processing apparatus 100D may
communicate with the terminal device 300 through a USB
(Universal Serial Bus) cable, or Bluetooth, etc., other than the
communication network NET.

[0254] The terminal device 300 is the same as the terminal
device 300 of the fourth embodiment, which is a device such
as a personal computer, or a smart phone, in which can be
installed a program through a CD-ROM or by downloading to
execute the program. The terminal device 300 has functions
to analyze the change of the condition on the basis of the
condition score received from the condition information pro-
cessing apparatus 100D and the condition scores recorded as
the measurement history to estimate the condition, and to
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show the change of an index relating to the condition as the
result of the estimation graphically, and to show advice on the
condition and the like.

[0255] FIG. 36 is a block diagram showing an internal
structure of the condition information processing apparatus
100D. The condition information processing apparatus 100D
is different from the condition information processing appa-
ratus 100A shown in FIG. 2 in the respect that it does not
include a condition estimating section. The condition infor-
mation processing apparatus 100D is different from the con-
dition information processing apparatus 100A shown in FIG.
2 in the respect that it includes a communication interface 42.
[0256] The operating section 38 of the condition informa-
tion processing apparatus 100D executes the calculation pro-
cessing of the weight on the basis of the load signal, the
calculation processing of the bioelectrical impedance on the
basis of the measured voltage, the calculation processing of
the ratio Zs/7.,5, of the bioelectrical impedance Z at the time
of impressing the alternating current of the frequency of 5
kHz and the bioelectrical impedance Z,s, at the time of
impressing the alternating current of the frequency of 250
kHz, the calculation processing of the condition score on the
basis of the newly calculated ratio of the bioelectrical imped-
ances and the past ratios of the bioelectrical impedances
recorded as the measurement history, and the like.

[0257] The communication interface 42 of the condition
information processing apparatus 100D makes it possible to
communicate between the condition information processing
apparatus 100D and the terminal device 300, and is used for
sending and receiving data between the condition informa-
tion processing apparatus 100D and the terminal device 300.
Since the other structures of the condition information pro-
cessing apparatus 100D are the same as those of the condition
information processing apparatus 100A shown in FIG. 2,
explanation thereof will be omitted.

[0258] Since the structure of the terminal device 300 is the
same as that of the terminal device 300 of the fourth embodi-
ment shown in FIG. 31, explanation of details thereof will be
omitted. The condition estimating selection 68 included in the
terminal device 300 analyzes the change of the condition
score to estimate the condition on the basis of the analysis
even in the fifth embodiment. Specifically, the condition esti-
mating selection 68 analyzes the tendency of the change of
the condition score and the like on the basis of the newly
calculated condition score Ti and the condition scores Tn
recorded as the measurement history to estimate the condition
on the basis of the analysis.

[0259] The operation of the condition information process-
ing apparatus 100D will be described by referring to FIG. 37.
As shown in FIG. 37, when the input section 22 is operated,
the power of the condition information processing apparatus
100D is turned on. Then, an initial setting of the apparatus is
performed. Furthermore, a message for requesting the user to
select an operation mode is displayed in the display section 21
by the instruction of the control section 31 (Step S70). The
user can select the operation mode by using the setting key
22a, the up key 22b, and the down key 22c.

[0260] The control section 31 of the condition information
processing apparatus 100D determines whether or not an
estimating mode of the body condition is selected as the
operation mode (Step S71), so that if another mode other than
the estimation mode of the body condition is selected (Step
S71:NO), it executes the processing of each operation mode.
In the flow chart shown in FIG. 37, to simplify the explana-
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tion, it is described that the control section 31 is in a wait
condition until the estimation mode of the body condition is
selected.

[0261] When the control section 31 of the condition infor-
mation processing apparatus 100D determines that the esti-
mating mode of the body condition is selected (Step S71:
YES), the control section 31 confirms the connection between
the condition information processing apparatus 100D and the
terminal device 300 (Step S72). Specifically, the control sec-
tion 31 of the condition information processing apparatus
100D sends starting data indicating a start of the processing to
the terminal device 300. When the control section 31 receives
ready data, which indicates that the preparation for sending
data to the condition information processing apparatus 100D
and for receiving data from the condition information pro-
cessing apparatus 100D is ready, from the terminal device
300, the control section 31 sends confirmation data, which
indicates that the condition information processing apparatus
100D has received the ready data, to the terminal device 300,
so that the control section 31 confirms the connection with the
terminal device 300.

[0262] Whenthe connection with the terminal device 300 is
confirmed, a message for requesting the user to input an ID,
which identifies the user uniquely, is displayed on the display
section 21 by the instruction of the control section 31 of the
condition information processing apparatus 100D. The con-
trol section 31 temporarily stores the ID input through the
input section 22 in the memory section 34 (Step S73). There
is a possibility that the condition information processing
apparatus 100D is used by multiple users. Multiple condition
information processing apparatuses 100D can be connected
with the terminal device 300. Therefore, the input of the ID is
requested in the embodiment.

[0263] The user steps on the main unit 2 of the condition
information processing apparatuses 100D to apply the load to
the main unit 2, the user’s weight is calculated on the basis of
the load signal output from the weight measuring section 36
by the operating section 38 (Step S74). Under the condition
that the body surface of the user is attached to the bioelectrical
impedance electrodes 23 and 24, the low frequency of 5 kHz
is set by the frequency setting section 32¢. The alternating
current of 5 kHz is impressed to the first current applying
electrode 23a and the second current applying electrode 235
through the reference current detecting section 32a by the
alternating current applying section 32b. The voltage
between the first voltage measuring electrode 24a and the
second voltage measuring electrode 245 is measured by the
voltage measuring section 33. The measured voltage is con-
verted to digital signal by the A/D converting section 35. The
operating section 38 calculates the bioelectric impedance on
the basis of the digital signal corresponding to the voltage and
the reference current impressed by the alternating current
applying section 325 (Step S75). When the calculation of the
bioelectrical impedance at the time of impressing the alter-
nating current of 5 kHz is finished, as in the case of the low
frequency, the high frequency of 250 kHz is set by the fre-
quency setting section 32¢. The alternating current of 250
kHz is impressed to the first current applying electrode 23a
and the second current applying electrode 2354 through the
reference current detecting section 324 by the alternating
current applying section 3256. The voltage between the first
voltage measuring electrode 24a and the second voltage mea-
suring electrode 245 is measured by the voltage measuring
section 33. The measured voltage is converted to digital signal
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by the A/D converting section 35. The operating section 38
calculates the bioelectric impedance on the basis of the digital
signal corresponding to the voltage and the reference current
impressed by the alternating current applying section 326
(Step S76).

[0264] When the calculation of the bioelectrical impedance
Zs at the time of impressing the alternating current of 5 kHz
and the bioelectrical impedance Z, 5, at the time of impressing
the alternating current of 250 kHz is finished, the operating
section 38 of the condition information processing appara-
tuses 100D calculates the ratio Zs/Z, 5, of the calculated bio-
electrical impedance Zg and the calculated bioelectrical
impedance Z,,, (Step S77). The operating section 38 calcu-
lates the condition score Ti relating to the body condition on
the basis of the calculated ratio Z5/Z,5, of the bioelectrical
impedances and the past ratios Zs/Z,s, of the bioelectrical
impedances recorded as the measurement history by using the
equation (7) (Step S78). As in the case of the second embodi-
ment, if the amount of the data recorded as the measurement
history is small, the above described calculation of the con-
dition score is not executed.

[0265] When the calculation of the condition score is fin-
ished, the control section 31 of the condition information
processing apparatus 100D displays the calculated weight on
the display section 21 (Step S79) to send the calculated
weight, the calculated condition score, and the past condition
scores recorded as the measurement history, together with the
user’s ID, which is temporarily stored, to the terminal device

300 (Step S80).

[0266] When the sent weight, newly calculated condition
score, past condition scores recorded as the measurement
history, and user’s ID are received by the terminal device 300,
the condition estimating section 68 of the terminal device 300
analyzes the tendency of the change of the body condition on
the basis of the newly calculated condition score, and the past
condition score recorded as the measurement history to esti-
mate the condition. The control section 60 of the terminal
device 300 displays the value of the condition score and the
result of the estimation of the condition on the display section
61. Since the details of the operation of the terminal device
300 are the same as those of the fourth embodiment shown in
FIG. 34, explanation thereof will be omitted.

[0267] As described above, according to the embodiment,
the calculation of the weight, the calculation of the bioelec-
trical impedance, the calculation of the ratio of the bioelec-
trical impedance, and the calculation of the condition score Ti
are executed by the condition information processing appa-
ratus 100D. Then, the estimated condition and the message
such as advice are displayed on the display section 61 of the
terminal device 300 such as a personal computer. Therefore,
the user can understand the transition of the condition easily
and appropriately, so that the user can recover and maintain
the user’s condition appropriately.

[0268] According to the embodiment, since the condition
information processing apparatus 100D is provided sepa-
rately from the terminal device 300, it is possible to calculate
the condition score on the basis of the bioelectrical imped-
ances, which are measured by the condition information pro-
cessing apparatus 100D located on the user’s home or a
training room away from the user’s home, and to confirm the
result of the estimation of the condition at a place away from
the user’s home or the training room.
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Variation 1

[0269] In the above-described first embodiment, third
embodiment, fourth embodiment, and fifth embodiment, the
alternating current of high frequency of 250 kHz and the
alternating current of low frequency of 5 kHz are used, so that
the ratio Zs/Z 55, of the bioelectrical impedance Z at the time
of impressing the alternating current of low frequency of 5
kHz to the bioelectrical impedance Z,s;, at the time of
impressing the alternating current of high frequency of 250
kHz is calculated. Furthermore, the condition score, which is
an index relating to the body condition, is calculated on the
basis of the calculated ratio Zs/Z,5, of the bioelectrical
impedances. However, the present invention is not limited to
this kind of example. The ratio Z,5,/Z5 of the bioelectrical
impedance 7,5, at the time of impressing the alternating
current of high frequency of 250 kHz to the bioelectrical
impedance Z; at the time of impressing the alternating current
of low frequency of 5 kHz may be calculated. Then, the
condition score, which is an index relating to the body con-
dition, may be calculated on the basis of the calculated ratio
Z,54/Z of the bioelectrical impedances.

[0270] To calculate the condition score, in the variation 1,
condition scores, which satisfy a predetermined condition, in
the measurement history are aggregated, so that a deviation
value of the most recently calculated ratio Z,5,/Z5 of the
bioelectrical impedances is calculated on the basis of the
aggregated condition scores. The equation for calculating this
condition score Ti is represented as follows.

Ti=100-[(Xi-px)/0x)-10450] ©)

[0271] where Xi is a calculated value, px is an average
value, ox is a standard deviation value.

[0272] The calculated value Xi is newly calculated ratio
Z,5,/Z5 of the bioelectrical impedance. The average value ux
is the average of multiple ratios Z,5,/Z5 of the bioelectrical
impedances, which are measured in the past. The standard
deviation value ax is a value indicating dispersion of the
multiple ratios Z,5,/Z5 of the bioelectrical impedances.

[0273] AsshowninFIG. 38, even in the ratio Z,5,/Z5 of the
bioelectrical impedances, there is a correlation between the
ratio Z,so/Zs of the bioelectrical impedances and the ratio
X/R of a reactance component X and a resistance component
R in the bioelectrical impedance at the time of impressing the
alternating current of the single frequency of 50 kHz. The
correlation between the ratio Zs/Z,5, of the bioelectrical
impedances and the ratio X/R of a reactance component X
and a resistance component R in the bioelectrical impedance
at the time of impressing the alternating current of the single
frequency of 50 kHz is a positive correlation as shown in FIG.
17. The correlation between the ratio Z,5,/Z of the bioelec-
trical impedances and the ratio X/R of a reactance component
X and a resistance component R in the bioelectrical imped-
ance at the time of impressing the alternating current of the
single frequency of 50 kHz is a negative correlation as shown
in FIG. 38. Therefore, equation (9) for calculating the condi-
tion score Ti at the time of using the ratio Z,.,/Z5 of the
bioelectrical impedances is different from the equation (8) for
calculating the condition score Ti at the time of using the ratio
751755, of the bioelectrical impedances.

[0274] In the present invention, since the ratio Z,5,/Z5 of
the bioelectrical impedances can be used instead of the ratio
7.5/7,5, of the bioelectrical impedances, the ratio Z,5,/Z5 of
the bioelectrical impedances may be calculated by using the
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equation (9) to calculate the condition score in the first
embodiment, the third embodiment, the fourth embodiment,
and the fifth embodiment.

Variation 2

[0275] Inthe second embodiment, the deviation of the ratio
X/R of the reactance component X to the resistance compo-
nent R is calculated, so that the value of the deviation is used
as the condition score Ti. However, the present invention is
not limited to this kind of example.

[0276] As shown in FIG. 39 and FIG. 40, there is also a
correlation between the ratio Z,/Z,5, of the bioelectrical
impedances and the ratio R/X of a resistance component R to
a reactance component X in the bioelectrical impedance.
Furthermore, there is a correlation between the ratio Z,5,/Z5
of the bioelectrical impedances and the ratio R/X of a resis-
tance component R to a reactance component X in the bio-
electrical impedance. Therefore, the deviation of the ratio
R/X of the resistance component R to the reactance compo-
nent X may be calculated, so that the value of the deviation
may be used as the condition score Ti.

[0277] Inthis case, the equation for calculating the condi-
tion score Ti can be described as follows:

Ti=100-[((Xi-px)/0x)-10+50] (10)

[0278] where Xi is a calculated value, ux is an average
value, ox is a standard deviation value.

[0279] The calculated value Xi is newly calculated ratio
R/X of the resistance component R to the reactance compo-
nent X. The average value px is the average of multiple ratios
R/X of the bioelectrical impedances, which are measured in
the past and recorded as the measurement history. The stan-
dard deviation value 0X is a value indicating dispersion of the
multiple ratios R/X of the resistance component R to the
reactance component X.

Variation 3

[0280] In the third embodiment, the fourth embodiment,
and the fifth embodiment, the alternating current of low fre-
quency of 5 kHz and the alternating current of high frequency
of 250 kHz are impressed to the user. However, the present
invention is not limited to this kind of example.

[0281] Even in the third embodiment, the fourth embodi-
ment, and the fifth embodiment, as in the case of the second
embodiment, the alternating current of a single frequency
may be impressed to the user, so that a reactance component
X and a resistance component R in a bioelectrical impedance
at the time of impressing the alternating current may be cal-
culated to calculate the ratio X/R of the reactance component
X to the resistance component R. Thus, the condition score
may calculated on the basis of the calculated ratio X/R and the
past ratio X/R recorded as the measurement history.

[0282] In the third embodiment, the fourth embodiment,
and the fifth embodiment, as in the case of the variation 2, the
resistance component R and the reactance component X in
the bioelectrical impedance may be calculated, so that the
ratio R/X of the resistance component R to the reactance
component X. Thus, the condition score may calculated on
the basis of the calculated ratio R/X and the past ratio R/X
recorded as the measurement history.
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Variation 4

[0283] In the body composition analyzer 200 of the third
embodiment and the fourth embodiment, and the condition
information processing apparatus 100D of the fifth embodi-
ment, an example, in which the weight is displayed after
measuring the weight, is explained. Multiple display modes
may be provided so that the user can select either one display
mode, in which only the weight is displayed, or another
display mode, in which the condition score is displayed
together with the weight. In this case, the condition informa-
tion processing apparatus 100B or the condition information
processing apparatus 100C may send the condition score
calculated therein to the body composition analyzer 200, so
that the body composition analyzer 200 may display the con-
dition score. In the condition information processing appara-
tus 100D of the fifth embodiment, the condition information
processing apparatus 100D may display the condition score
calculated therein.

Variation 5

[0284] The ratio Z5/Z,s, of the bioelectrical impedances,
the ratio Z,5,/Z5 of the bioelectrical impedances, the ratio
X/R of the reactance component X to the resistance compo-
nent R, and the ratio R/X of the resistance component R to the
reactance component X are relating to the change of muscle
mass. The change of muscle mass might be measured instead
of the change of the condition in the case of calculating the
condition score over a long period of time. Therefore, it is
preferable to calculate the condition score during a certain
period of time, so that the measurement history is reset every
certain period of time. For example, in each example
described in the specification, such as each embodiment or
each variation, the measurement history may be reset every
one month.

Variation 6

[0285] Ineach example described in the specification, such
as each embodiment or each variation, a program for the
condition information processing apparatus may be provided
as one recorded in a recording medium such as a CD-ROM.
Then, the condition information processing apparatus may
read the program from the CD-ROM. Furthermore, the con-
dition information processing apparatus may download the
program through the Internet.

[0286] The memory section in each example described in
the specification, such as each embodiment or each variation
may include an SD memory card (Secure Digital memory
card) and the like in addition to the RAM, ROM, and HDD. A
server, which can be accessed through a network, may be
utilized as the memory section.

Variation 7

[0287] In the example, in which a voltage is measured by
bringing the user’s sole in contact with the electrodes to
calculate the bioelectrical impedance on the basis of the volt-
age, so that the condition is estimated on the basis of the
bioelectrical impedance, among the above-described
embodiments and variations, it is possible to utilize a holding
unit, which holds the user’s legs or arms instead of the elec-
trodes contacted with the user’s sole. The holding unit may be
connected with the main unit 2, so that the control section 31
in the main unit 2 may measure the voltage of the holding unit.
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Then, the bioelectrical impedance, the ratio Zs/Z,s, of the
bioelectrical impedances, or the ratio Z,5,/Zs of the bioelec-
trical impedances may be calculated by the operating section
38.

[0288] In the example, in which a voltage is measured by
bringing the user’s sole in contact with the electrodes to
calculate the ratio X/R or R/X of a reactance component X
and a resistance component R in the bioelectrical impedance,
so that the condition is estimated on the basis of the ratio X/R
or R/X, among the above described embodiments and varia-
tions, it is possible to utilize a holding unit, which holds the
user’s legs or arms. The holding unit may be connected with
the main unit 2, so that the control section 31 in the main unit
2 may measure the voltage of the holding unit. Then, the
reactance component X and the resistance component R may
be calculated by the operating section 38, so that the ratio X/R
or R/X of the reactance component X and the resistance
component R may be calculated.

[0289] In the example of calculating the ratio of the bio-
electrical impedances in each embodiment and each varia-
tion, the alternating current of high frequency and the alter-
nating current of low frequency may be impressed to the first
current applying electrode 23a, the second current applying
electrode 234, a third current applying electrode and a fourth
current applying electrode, which are provided in the holding
unit. Then, the bioelectrical impedance may be calculated, so
that the ratio Zs/Z,5, of the bioelectrical impedances, or the
ratio Z,5,/Zs of the bioelectrical impedances may be calcu-
lated.

[0290] Intheexample of calculating the ratio X/R or R/X of
the reactance component X and the resistance component R
in the bioelectrical impedances in each embodiment and each
variation, the alternating current of the single frequency may
be impressed to the first current applying electrode 23a, the
second current applying electrode 235, a third current apply-
ing electrode and a fourth current applying electrode, which
are provided in the holding unit. Then, the bioelectrical
impedance may be calculated, so that the ratio X/R or R/X of
the reactance component X and the resistance component R
may be calculated.

[0291] In each embodiment and each variation, when the
condition-estimating mode is selected, the estimation of the
condition is executed. The present invention is not limited to
this kind of example. When measuring the body composition,
body fat, subcutaneous fat and the like by using the apparatus
of the present invention, the alternating current of high fre-
quency and the alternating current of low frequency may be
impressed at the same time. Then, the bioelectrical imped-
ance may be calculated by measuring each voltage corre-
sponding to each of the alternating currents to calculate the
ratio Zs/7,s, of the bioelectrical impedances, or the ratio
7,50/ Z5 ofthe bioelectrical impedances. The estimation of the
condition may be displayed in addition to the displays of the
measured values of the body composition, body fat, subcuta-
neous fat and the like.

[0292] When measuring the body composition, body fat,
subcutaneous fat and the like by using the apparatus of the
present invention, the alternating current of a single fre-
quency may be impressed at the same time. Then, the voltage
may be calculated, so that the ratio X/R or R/X of the reac-
tance component X and the resistance component R in the
bioelectrical impedance may be calculated. The estimation of
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the condition may be displayed in addition to the displays of
the measured values of the body composition, the body fat,
and subcutaneous fat.

[0293] In each embodiment and each variation, the present
invention is applied to a type of apparatus, in which the user
steps on the surface of the main unit 2. The present invention
is not limited to this kind of example. For instance, the present
invention may be applied to an apparatus, in which the bio-
electrical impedance or the ratio of the reactance component
X and the resistance component R in the bioelectrical imped-
ance are calculated to perform various types of measure-
ments, such as an apparatus, in which subcutaneous fat is in
the front part of the abdomen.

[0294] In each embodiment and each variation, the alter-
nating current of 5 kHz as a low frequency and the alternating
current of 250 kHz as a high frequency are used. The present
invention is not limited to this kind of example. The value of
the frequency of the alternating current may be changed
appropriately. For example, as the alternating current of low
frequency, the alternating current of 1 to 10kHz may be used.
As the alternating current of high frequency, the alternating
current of 200 to 1000 kHz may be used. In each embodiment
and each variation, the alternating current of one kind of
frequency as the low frequency is used. Furthermore, the
alternating current of one kind of frequency as the high fre-
quency is used. The alternating current of various kinds of
frequencies may be used. The alternating current of multiple
kinds of frequencies may be used for each of the alternating
current of low frequency and the alternating current of high
frequency. Then, when calculating the ratio Zs/Z,s, of the
bioelectrical impedances, or the ratio Z,,/Z5 of the bioelec-
trical impedances, the bioelectrical impedance at the time of
using the alternating current of a preferable frequency may be
used.

[0295] In each embodiment and each variation, the alter-
nating current of 50 kHz is used as the alternating current of
the single frequency. In the present invention, the value of the
frequency is not limited to this kind of example. The value of
the frequency may be changed appropriately. For example,
the alternating current of any other single frequency having a
correlation with the ratio of the bioelectrical impedances at
the time of impressing the alternating current of low fre-
quency of 1 to 10 kHz and at the time of impressing the
alternating current of high frequency of200 to 1000 kHz may
be used.

[0296] In each embodiment and each variation, the alter-
nating current of one kind of frequency as the single fre-
quency is used. The alternating current of various kinds of the
single frequencies may be used. The alternating current of
multiple kinds of the single frequencies may be used. Then,
when calculating the ratio X/R or R/X of the reactance com-
ponent X and the resistance component R in the bioelectrical
impedances, the ratio X/R or R/X of the reactance component
X and the resistance component R at the time of using the
alternating current of a preferable single frequency may be
used.

Variation 8 In the example of calculating the bioelectrical
impedance in each embodiment and each variation, when
calculating the condition score Ti, the average value px and
the standard deviation value ox are calculated by using mul-
tiple ratios Zs/7,5, of the bioelectrical impedances or mul-
tiple ratios Z,5,/Z of the bioelectrical impedances, which are
previously measured. The present invention is not limited to
this kind of example. For example, the average value px and
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the standard deviation value ox may be calculated by using
the newly calculated ratio Z5/Z.,, of the bioelectrical imped-
ance or the newly calculated ratio Z,,/Zs of the bioelectrical
impedance in addition to the multiple ratios previously mea-
sured. In this case, without aggregating predetermined mul-
tiple ratios Zs/Z, 5, of the bioelectrical impedance or prede-
termined multiple ratios Z,5,/Zs of the bioelectrical
impedance, multiple ratios Zs/Z,s, of the bioelectrical
impedance or multiple ratios Z,5,/Zs of the bioelectrical
impedance, which are close to each other in terms of a period
ofthe calculation, may be appropriately selected. In this case,
it is possible to estimate the condition in accordance with the
user’s condition, which changes day by day.

[0297] Intheexample of calculating the ratio X/R or R/X of
the reactance component X and the resistance component R
in the bioelectrical impedances in each embodiment and each
variation, when calculating the condition Ti, the average
value ux and the standard deviation value ox are calculated by
using multiple ratios X/R or R/X, which are previously mea-
sured. The present invention is not limited to this kind of
example. For example, the average value px and the standard
deviation value ox may be calculated by using the newly
calculated ratio X/R or R/X in addition to the multiple ratios
previously measured. In this case, without aggregating pre-
determined multipleratios X/R or R/X, multiple ratios X/R or
R/X, which are close to each other in terms of a period of the
calculation, may be appropriately selected. In this case, it is
possible to estimate the condition in accordance with the
user’s condition, which changes day by day.

Variation 9

[0298] In each embodiment and each variation, when cal-
culating the condition score Ti, the average value px and the
standard deviation value ox are calculated by using the ratio
7575, of the bioelectrical impedances, the ratio Z,5.,/Z5 of
the bioelectrical impedances, the ratio X/R of the reactance
component X to the resistance component R, or the ratio R/X
of'the resistance component R to the reactance component X.
The present invention is not limited to these kinds of
examples. For example, the condition score may be calcu-
lated on the basis of the ratio of resistance components. For
example, the average value px and the standard deviation
value ox may be calculated by using the ratio Rs/R,s, or
R,50/R5 of resistance components, where Ry is a resistance
component at the time of impressing the alternating current of
the frequency of 5 kHz, and R, 5, is a resistance component at
the time of impressing the alternating current of the frequency
of 250 kHz. After calculating the average value pux and the
standard deviation value ox, the condition score Ti may be
calculated on the basis of the average value px and the stan-
dard deviation value ox in the same way as each embodiment
and each variation.

Variation 10

[0299] In each embodiment and each variation, informa-
tion on whether or not injury or disease occurs, physical
condition, or feeling is input as the additional information.
Body information at the time of calculating the bioelectrical
impedance such as the user’s weight, body temperature,
blood pressure and the like may be recorded as the additional
information. For example, since the user’s weight is calcu-
lated when the user steps on the main unit 2, the calculated
weight may be recorded as the additional information. If the



Patent Application Publication Jul. 4,2013 Sheet 6 of 37 US 2013/0172775 Al

FIG. 7

—/—81

INITIAL
SETTING

N
v

CONDITION ESTIMATING
NO MODE?

[ YES

S2

N

MEASURUE WEIGHT

!

CALCULATE
LOW FREQUENCY IMPEDANCE

\UJ

n
(9]

CALCULATE HIGH FREQUENCY
IMPEDANCE

0]
o

CALCULATE RATIO Zs5/ Z55 OF
BIOELECTRICAL IMPEDANCE

0]
~

CALCULATE CONDITION SCORE

y

ESTIMATE CONDITION

I S9
DISPLAY RESULT
RECORD MEASUREMENT S10
HISTORY

NN N

b4

ONDITION ESTIMATIN
MODE ON IN A PREDTERMINED
TIME PERIOD?

NO

POWER OFF

11

YES




US 2013/0172775 Al

weight changes +/-2 kg within a week, a message indicating
that weight rapidly changed and asking whether or not there
is any problem in body conditions may be displayed on the
display section whether or not there is a change in the condi-
tion score.

[0300] Forexample, if there is no continuous change in the
condition score, and only the weight decreased, the message
“Score does not change, but weight decreased. Is there any
change in body condition?”” may be displayed. If the condi-
tion score changes continuously, and the weight decreases,
the message “Both condition score and weight declined. Is
there any change in body condition?” may be displayed.
[0301] The user’s body temperature or blood pressure may
be recorded as the additional information. For example, after
calculating the average of the user’s body temperatures or
blood pressure for a few days, if the user’s body temperature
or blood pressure is over the average value +/-2SD, in which
D is standard deviation, an advice message like the above-
described message may be displayed.

Variation 11

[0302] In the first embodiment, the fifth embodiment, and
the variation 1, the measured voltage and the reference cur-
rent are obtained by the control section 31 as an obtaining
section, so that the bioelectrical impedance is calculated on
the basis of the obtained voltage and reference current by the
operating section 38. The present invention is not limited to
this kind of example.

[0303] For example, in the first embodiment and the fifth
embodiment, the bioelectrical impedances may be measured
outside the control section 31, so that the measured bioelec-
trical impedances may be obtained by the control section 31
as the obtaining section. Then, the ratio of the bioelectrical
impedances may be calculated on the basis of the obtained
bioelectrical impedances by the operating section 38.

[0304] In the first embodiment and the fifth embodiment,
the ratio of bioelectrical impedances may be calculated out-
side the control section 31, so that the calculated ratio of
bioelectrical impedances may be obtained by the control sec-
tion 31 as the obtaining section. Then, the condition score
may be calculated on the basis of the obtained ratio of the
bioelectrical impedances and the past ratios of the bioelectri-
cal impedances recorded as the measurement history by the
operating section 38.

[0305] In the third embodiment, the fourth embodiment,
and the variation 1, the bioelectrical impedances, which are
sent from the body composition analyzer 200, are obtained by
the control section 50 as the obtaining section. Then, the ratio
of the bioelectrical impedances is calculated on the basis of
the obtained bioelectrical impedances by the operating sec-
tion 38. The present invention is not limited to this kind of
example.

[0306] Forexample, in the third embodiment and the fourth
embodiment, the measured voltage and the reference current
may be sent from the body composition analyzer 200, so that
the sent voltage and reference current may be obtained by the
control section 50 as the obtaining section. Then, the bioelec-
trical impedances may be calculated on the basis of the
obtained voltage and reference current by the operating sec-
tion 38.

[0307] In the third embodiment and the fourth embodi-
ment, the measured ratio of bioelectrical impedances may be
sent from the body composition analyzer 200, so that the sent
ratio of bioelectrical impedances may be obtained by the
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control section 50 as the obtaining section. Then, the condi-
tion score may be calculated on the basis of the obtained ratio
of the bioelectrical impedances and the past ratios of the
bioelectrical impedances recorded as the measurement his-
tory by the operating section 38.

Variation 12

[0308] In the second embodiment and the variation 2, the
measured voltage and the reference current are obtained by
the control section 31 as the obtaining section, so that the
operating section 38 executes a waveform processing on the
basis of the obtained voltage and reference current to calcu-
late the reactance component X and the resistance component
R in the bioelectrical impedance. Then, the ratio X/R or R/X
of the reactance component X and the resistance component
R is executed, so that the condition score is calculated on the
basis of the calculated ratio X/R or R/X and the past ratios
X/R or R/X recorded as the measurement history. The present
invention is not limited to this kind of example.

[0309] For example, the reactance component X and the
resistance component R in the bioelectrical impedance may
be calculated outside the control section 31, so that the cal-
culated reactance component X and resistance component R
may be obtained by the control section 31 as the obtaining
section. Then, the ratio X/R or R/X may be calculated on the
basis of the obtained reactance component X and resistance
component R by the operating section 38.

[0310] In the variation 3, in the case of calculating the
condition score on the basis of the ratio X/R or R/X of the
reactance component X and the resistance component R, the
information obtained by the control section is not limited to
the measured voltage and the reference current. For example,
the ratio X/R or R/X of the reactance component X and the
resistance component R may be calculated outside the control
section, so that the calculated ratio X/R or R/X may be
obtained by the control section as the obtaining section.
[0311] Inthe apparatus described in the fifth embodiment,
in the case of calculating the condition score on the basis of
the ratio X/R or R/X of the reactance component X and the
resistance component R, the measured voltage and the refer-
ence current may be obtained by the control section 31 as the
obtaining section. The ratio X/R or R/X may be calculated
outside the control section 31, so that the ratio X/R or R/X
may be obtained by the control section 31 as the obtaining
section.

[0312] In the apparatus described in the third embodiment
and the fourth embodiment, in the case of calculating the
condition score on the basis of the ratio X/R or R/X of the
reactance component X and the resistance component R, the
measured voltage and the reference current may be sent from
the body composition analyzer 200, so that the sent voltage
and reference current may be obtained by the control section
50 as the obtaining section. The ratio X/R or R/X may be sent
from the body composition analyzer 200, so that the sent ratio
X/R or R/X may be obtained by the control section 50 as the
obtaining section.

[0313] In the second embodiment, the ratio X/R of the
reactance component X to the resistance component R in the
bioelectrical impedance at the time of impressing the alter-
nating current of the single frequency of 50 kHz, which is
correlation with the ratio of the bioelectrical impedance at the
time of impressing the alternating current of low frequency of
5kHz to the ratio of the bioelectrical impedance at the time of
impressing the alternating current of high frequency of 250
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kHz. The present invention is not limited to this kind of
example. The ratio X/R of the reactance component X to the
resistance component R in the bioelectrical impedance at the
time of impressing the alternating current of another single
frequency, which is a correlation with the ratio of the bioelec-
trical impedance at the time of impressing the alternating
current of low frequency of 1 to 10 kHz to the ratio of the
bioelectrical impedance at the time of impressing the alter-
nating current of high frequency of 200 to 1000 kHz.

DESCRIPTION OF REFERENCE NUMERALS

[0314] 100A, 100B, 100C, 100D: Condition Information
Processing Apparatus

[0315] 2: Main Unit

[0316] 2a: Covering Member

[0317] 2b: Bottom Board Member

[0318] 21, 51: Display Section

[0319] 22, 52: Input Section

[0320] 22a: Setting Key

[0321] 224: Up Key

[0322] 22¢: Down Key

[0323] 23, 24: Bioelectrical Impedance Measuring Elec-
trode

[0324] 23a: First Current Applying Electrode

[0325] 234: Second Current Applying Electrode

[0326] 24a: First Voltage Impressing Electrode

[0327] 24b: Second Voltage Impressing Electrode

[0328] 31, 50: Control Section

[0329] 32: Current Generating Section

[0330] 32a: Reference Current Detecting Section

[0331] 324: Alternating Current Applying Section

[0332] 32¢: Frequency Setting Section

[0333] 33: Voltage Measuring Section

[0334] 34,57: Memory Section

[0335] 344, 57a: RAM

[0336] 345, 57b: ROM

[0337] 35: A/D Converting Section

[0338] 36: Weight Measuring Section

[0339] 37, 53: Power Supply Section

[0340] 38, 58: Operating Section

[0341] 38a, 58a. 68: Condition Estimating Section
[0342] 200: Body Composition Analyzer

What is claimed is:

1. A condition information processing apparatus compris-
ing:

an obtaining section adapted for obtaining information

relating to a bioelectrical impedance measured by means
of impressing an alternating current of a predetermined
frequency to a body surface of a user; and

an operating section adapted for calculating an index relat-

ing to a body condition on the basis of the information
relating to the bio electrical impedance.

2. The condition information processing apparatus accord-
ing to claim 1, further comprising a condition estimating
section adapted for estimating the body condition on the basis
of'a newly calculated index relating to the body condition and
a past index relating to the body condition recorded as a
measurement history.

3. The condition information processing apparatus accord-
ing to claim 1, further comprising:

a pair of current applying electrodes that is capable of

contacting the body surface;

a pair of voltage measuring electrodes that is capable of

contacting the body surface;
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an alternating current applying section adapted for apply-
ing an alternating current to the current applying elec-
trodes;

a frequency setting section adapted for setting a predeter-
mined frequency as a frequency of the alternating cur-
rent impressed by the alternating current applying sec-
tion; and

a voltage measuring section adapted for measuring a volt-
age at the time of impressing the alternating current of
the predetermined frequency,

wherein the obtaining section obtains either of the voltage
measured by the voltage measuring section and the bio-
electrical impedance as the information relating to the
bioelectrical impedance.

4. The condition information processing apparatus accord-

ing to claim 1,

wherein the obtaining section obtains either of: a) the volt-
age measured by means of impressing the alternating
current of a predetermined low frequency and the alter-
nating current of a predetermined high frequency, and b)
the bioelectrical impedance as the information relating
to the bioelectrical impedance, and

the operating section calculates the index relating to the
body condition on the basis of a ratio of the bioelectrical
impedance at the time of impressing the alternating cur-
rent of high frequency and the bioelectrical impedance
at the time of impressing the alternating current of low
frequency.

5. The condition information processing apparatus accord-
ing to claim 1, wherein the obtaining section obtains either of
a) the voltage measured by means of impressing an alternat-
ing current of a predetermined single frequency, and b) a ratio
of a resistance component and a reactance component in a
bioelectrical impedance on the basis of the voltage, and

the operating section adapted for calculating the index
relating to the body condition on the basis of the ratio of
the resistance component and the reactance component
in the bioelectrical impedance.

6. The condition information processing apparatus accord-
ing to claim 1, wherein the operating section refers to addi-
tional information in the measurement history, in which the
calculated indexes relating to the condition and the addition
information associated with the index, and aggregates the
indexes in the measurement history, which satisfy a predeter-
mined condition, to calculate the index.

7. The condition information processing apparatus accord-
ing to claim 6, wherein the additional information includes: a)
an objective information including at least one of the user’s
weight, body temperature, and blood pressure at the time of
calculating the index relating to the condition; and b) a sub-
jective information input on the basis of an operation by the
user,

the operating section appropriately selects the objective
information and the subjective information, so that the
operating section aggregates the indexes associated with
at least one of the selected objective information and the
selected subjective information in the measurement his-
tory.

8. A non-transitory computer readable recording medium

in which a program causing a computer to function as:

an obtaining section adapted for obtaining information
relating to a bioelectrical impedance measured by means
of impressing an alternating current of a predetermined
frequency to a body surface of a user; and
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an operating section adapted for calculating an index relat-
ing to a body condition on the basis of the information
relating to the bioelectrical impedance.

9. The non-transitory computer readable recording
medium according to claim 8, the program further causing a
computer to function as:

a condition estimating section adapted for estimating the
body condition on the basis of a newly calculated index
relating to the body condition and a past index relating to
the body condition recorded as a measurement history.

10. A method for processing condition information com-
prising:

obtaining information relating to a bioelectrical impedance
measured by means of impressing an alternating current
of'a predetermined frequency to a body surface of a user;
and

calculating an index relating to a body condition on the
basis of the information relating to the bioelectrical
impedance.

11. The method for processing condition information

according to claim 10, further comprising estimating the body
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condition on the basis of a newly calculated index relating to
the body condition and a past index relating to the body
condition recorded as a measurement history.
12. The method for processing condition information
according to claim 10, further comprising:
contacting a pair of current applying electrodes to the body
surface;
contacting a pair of voltage measuring electrodes to the
body surface;

applying an alternating current to the current applying
electrodes;

setting a predetermined frequency as a frequency of the
impressed alternating current; and

measuring a voltage at the time of impressing the alternat-
ing current of the predetermined frequency;

obtaining either of the voltage measured by the voltage
measuring section and the bioelectrical impedance as
the information relating to the bioelectrical impedance.

* #* #* ok %
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