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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a measurement
device of a variation due to a physical activity and a dis-
play method of the variation due to the physical activity,
and particularly, relates to the measurement device of a
weight variation of a measurement subject due to the
physical activity and the display method of the variation
due to the physical activity.

Description of the Related Art

[0002] Conventionally, a variation measurement de-
vice that comprises a display capable of displaying the
weight variation of the measurement subject due to the
physical activity is known. Such the variation measure-
ment device that measures the variation due to the phys-
ical activity is disclosed in e.g., the Patent Document
JPH11-332845 A1.
[0003] The Patent Document JPH11-332845 A1 dis-
closes the health management guideline advice device
(measurement device of a variation due to a physical
activity) having a health management data acquisition
means that acquires the health management benchmark
including a body weight and an amount of body fat and
so forth, an acquiring data acquisition means that ac-
quires the data when acquiring the health management
benchmark, a history data calculation means that ac-
quires a history data of the health management data
based on the health management benchmark and the
acquiring data, and a display element that displays the
data such as the health management benchmark and so
forth. In addition, the display element displays the time-
course variation of the health management benchmark
using the letter data, such as numbers and graphs. Spe-
cifically, the variation amount due to the difference be-
tween the body-weight when the diet starts and the past
or present body-weight other than when the diet starts
can be converted to the monthly variation to be displayed,
and the time-course variation of the average body-weight
every month from when the diet starts until when the goal
date passes can be displayed as the line-graph. In addi-
tion, the measurement unit of the body-weight is 0.1Kg
(100g). In addition, the timing of the body-weight meas-
urement is not clear, but supposedly, the measurement
frequency is one time per day due to the expressions
such as an amount of consumption calorie per day, an
energy amount to be consumed by an exercise per day
and so forth.
[0004] Now, the body-weight (weight) of the measure-
ment subject varies depending on a variety of factors
including meals, drinks, sweating, elimination, exercise
and daily activity, and insensitive sweating during resting
state and so forth. Nevertheless, the health management

guideline advice device (measurement device of a vari-
ation due to a physical activity) according to the Patent
Document JPH11-332845 A1 measures (displays) the
weight variation amount based on the relatively long time-
interval (per month and for several months) and using a
relatively large unit (100g). The body-weight varies de-
pending on a variety factors as set forth above, so that
even when the body-weight is measured at the beginning
of the day or the end thereof and the weight variation for
several days to several months is displayed, the weight
variation due to one physical activity (e.g., running and
so forth as a physical exercise) that is practiced in a rel-
atively short time period such as an hour unit or a minute
unit during daytime can be hardly realized in direct. In
addition, given the body-weight is measured before and
after one physical activity that is practiced in a short pe-
riod of time such as 10 minutes or an hour and so forth,
the body-weight measurement unit is 100g, so that it can
be hard to measure (display) accurately such relatively
small weight variation due to one predetermined physical
activity such as an exercise and so forth. Therefore, the
health management guideline advice device (measure-
ment device of a variation due to a physical activity) ac-
cording to the Patent Document JPH11-332845 A1 is
hardly applied to measures (displays) the weight varia-
tion amount in the short time-interval and per small unit
corresponding to the one predetermined physical activ-
ity. As a result, it is problematic that the weight variation
due to the one predetermined physical activity that is
practiced in a relatively short period of time such as an
hour unit or a minute unit is hardly realized.

ASPECTS AND SUMMARY OF THE INVENTION

[0005] According to one aspect of the present inven-
tion, there is presented a variation measurement device
for a physical activity includes a display element that dis-
plays a variation amount of a weight data from a bench-
mark of the weight data, which varies depending on the
physical activity of the measurement subject.
[0006] The present invention is proposed to solve the
problems set forth above and one of the purposes of the
present invention is to provide a measurement device for
a variation due to a physical activity, which measures the
weight variation relative to one predetermined physical
activity that is practiced in a relatively short period of time
such as per hour unit or per minute unit.
[0007] To achieve the above purpose, according to the
aspect of the present Embodiment 1 of the present in-
vention, a measurement device for a physical activity
(variation measurement device for physical activity) com-
prises; a weight data memory element that stores each
weight of a measurement subject, which is measured
multiple times by a weight measurement element be-
tween a beginning of a predetermined physical activity
of the measurement subject and an end thereof, as
weight data in association with each measurement time,
a control element that acquires the weight data variation
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amounts that are differences between weight data as a
benchmark that is specified among a plurality of weight
data that are stored in the weight data memory element
and the weight data other than the specified benchmark
weight data, a display element that displays a variation
amount of the weight data from the benchmark of the
weight data, which varies depending on the physical ac-
tivity of the measurement subject.
[0008] With regard to the variation measurement de-
vice for physical activity according to the first aspect of
the present invention, as set forth above, the display el-
ement displays a variation amount from the benchmark
of the weight data of the measurement subject, which
are measured multiple times between the beginning of
the one predetermined physical activity of the measure-
ment subject and the end thereof. Therefore, the variation
amount is acquired (displayed) based on the measured
weight data, so that the variation amount of a relatively
small weight that varies during one physical activity (e.g.,
running and so forth) that is performed in a relatively short
period of time such as in an hour or minutes unit can be
acquired (displayed). For example, when the variation
amount is acquired (displayed) based on the weight data
that are measured by a small unit less than 100g (e.g.,
1g or 10g), the relatively small weight variation that takes
place between the beginning of the one predetermined
physical activity of the measurement subject and the end
thereof can be measured. As a result, the weight variation
during the one predetermined physical activity can be
figured out. In addition, the variation amount between the
weight data as the benchmark and the weight data other
than the benchmark is displayed, so that such display
can facilitate to compare to the variation amount of the
weight data of the (same or different kind of) physical
activity at the different time. Specifically, given the meas-
urement condition of the measurement subject, e.g., dif-
ferent wears, a meal-intake or not before beginning of
the physical activity, and so forth, is different, and when
the absolute value of the weight data is plotted and dis-
played as-is on the same graph while plotting the weights
on a graph, a plurality of weights having the different
height (y-coordinate) of the starting point (the weight at
the beginning) on the graph is displayed in parallel. Ac-
cordingly, it is difficult to realize the difference with one
another. On the other hand, when the variation amount
is displayed according to the aspect of the present inven-
tion, the heights (y-coordinate) of the starting point are
the same, so that such display facilitates to compare the
variation amounts and so forth of a plurality of the weight
data measured under the different condition relative to
the measurement subject. As a result, the difference be-
tween the variation amount of a plurality of the weight
data of the physical activity (of the same or the different
kind) at the other measurement time when the condition
of the measurement subject is different with one another
can be easily realized.
[0009] In addition, according to the aspect of the
present invention, the physical activity is a broad concept

including the resting state, the daily activity that is the
state consuming more energy than the resting state, and
an exercise that is performed for the purpose of mainte-
nance and improvement of the body strength in a planned
and intended manner. In addition, the one predetermined
physical activity denotes that one kind of the physical
activity among the resting state, the daily activity, and a
physical exercise is performed as a series of activities
(for example, a walk-moving, a cleaning and so forth in
the daily activity, a running as a physical exercise, a
swimming, or a circuit training such as 10 times push-
ups following 10 times sit-ups and so forth). Specifically,
"one" is collectively the term (between the beginning and
the end of the activity) in which a physical activity (phys-
ical exercise and so forth) is performed as a series of the
activities without considering a temporary suspension of
the activity due to the weight measurement of the meas-
urement subject.
[0010] With regard to the variation measurement de-
vice for physical activity according to one aspect set forth
above, it is preferable that the display element displays
the variation amount of the weight based on the weights
that are measured as one predetermined physical activity
between the beginning and the end of the one physical
exercise. Therefore, such aspect can facilitate to realize
a weight decrease due to one specific physical exercise
that is performed in units of hour or minute.
[0011] With regard to the variation measurement de-
vice for physical activity according to one aspect set forth
above, it is preferable that the control element fits the
variation amounts from the benchmark to an approximate
straight line or an approximate curve by a regression
analysis, and in addition, displays the graph denoting the
time-course variation of the plurality of the weight data
based on the approximate straight line or the approxi-
mate curve acquired by the fitting on the display element.
Such aspect can facilitates to realize the entire trend of
the weight variation (variation rate) from the gradient of
the graph based on the approximate straight line or the
approximate curve.
[0012] With regard to the variation measurement de-
vice for physical activity according to one aspect set forth
above, it is preferable that the control element estimates
the time when the weight data reach the expected vari-
ation amount based on the approximate straight line or
the approximate curve acquired by the fitting, and dis-
plays such time on the display element. Such aspect can
facilitate to estimate and display the time when the weight
data reach the expected variation amount based on the
acquired approximate straight line or the acquired ap-
proximate curve given the same activity goes on.
[0013] With regard to the variation measurement de-
vice for physical activity according to one aspect set forth
above, it is preferable that the control element displays
the variation amount that is converted to per unit time
based on the approximate straight line or the approxi-
mate curve acquired by the fitting on the display element.
According to such aspect, it can be accurately displayed
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how much the weight data varies per unit time.
[0014] To achieve the above purpose, a variation dis-
play method for a physical activity according to the sec-
ond aspect of the present invention comprises: the step
of measuring a weight of a measurement subject multiple
times between the beginning of the one predetermined
physical activity of the measurement subject and an end
thereof; the step of storing each weight that is measured
multiple times as weight data in association with each
measurement time; the step of acquiring the weight data
variation amount from a difference between weight data
as a benchmark that is specified among the weight data
that are stored therein; and the step of displaying a var-
iation amount of acquired weight data from the bench-
mark of the weight data of the measurement subject,
which varies depending on the one predetermined phys-
ical activity.
[0015] With regard to the variation display method for
physical activity according to the second aspect of the
present invention, as set forth above; the step of display-
ing a variation amount from a benchmark of weight data
of a measurement subject, which is measured multiple
times between a beginning of the one predetermined
physical activity of the measurement subject and an end
thereof. Therefore, the variation amount is acquired (dis-
played) based on the measured weight data, so that the
variation amount of a relatively small weight that varies
during one physical activity (e.g., running and so forth)
that is performed in a relatively short period of time such
as in an hour or minutes unit can be acquired (displayed).
For example, when the variation amount is acquired (dis-
played) based on the weight data that are measured by
a small unit less than 100g (e.g., 10g), the relatively small
weight variation that takes place between the beginning
of the one predetermined physical activity and the end
thereof can be measured. As a result, the weight variation
during the one predetermined physical activity can be
figured out. In addition, the variation amount between the
weight data AS the benchmark and the other weight data
are displayed, so that such display can facilitate to com-
pare to the variation amount of the weight data of the
(same or different kind of) physical activity at the different
time. Specifically, given the measurement condition of
the measurement subject, e.g., different wears, a meal-
intake or not before beginning of the physical activity,
and so forth, is different, and when the absolute value of
the weight data is plotted and displayed as-is on the same
graph while plotting the weights on a graph, a plurality of
weights having the different height (y-coordinate) of the
starting point (the weight at the beginning) on the graph
is displayed in parallel. Accordingly, it is difficult to realize
the difference with one another. On the other hand, when
the variation amount is displayed according to the aspect
of the present invention, the heights (y-coordinate) of the
starting point are the same, so that such display facilitates
to compare the variation amounts and so forth of a plu-
rality of the weight data measured under the different
condition relative to the measurement subject. As a re-

sult, the difference between the variation amount of a
plurality of the weight data of the physical activity (of the
same or the different kind) at the other measurement time
when the condition of the measurement subject is differ-
ent with one another can be easily realized.
[0016] With regard to the variation display method for
physical activity according to the second aspect as set
forth above, it is preferable that the step that displays the
variation amount comprises the step of displaying the
variation amount of the weight based on the weight that
is measured as one predetermined physical activity be-
tween the beginning and the end of the one physical ex-
ercise. Therefore, such aspect can facilitate to realize a
weight decrease due to one specific physical exercise
that is performed in a unit of hour or minute.
[0017] The above and other aspects, features and ad-
vantages of the present invention will become apparent
from the following description read in conjunction with
the accompanying drawings, in which like reference nu-
merals designate the same elements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1A, 1B are views illustrating a structure of a
variation measurement device for a physical activity
according to the aspect of the Embodiment of the
present invention.
FIG. 2 is a graph illustrating a time-course variation
of a weight due to a physical activity including two
working terms relative to one measurement subject.
FIG. 3 is a graph illustrating a plurality of approximate
straight lines when the variation amount of the weight
data is subjected to the regression analysis.
FIG. 4 is a schematic view illustrating one display
example of the variation amount of the weight data.
FIG. 5 is a schematic view illustrating one display
example of the variation amount of the weight data
per 10 minutes.
FIG. 6 is a schematic view illustrating one display
example the time passed until the 100g variation
takes place.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] Reference will now be made in detail to embod-
iments of the invention. Wherever possible, same or sim-
ilar reference numerals are used in the drawings and the
description to refer to the same or like parts or steps. The
drawings are in simplified form and are not to precise
scale. The word ’couple’ and similar terms do not neces-
sarily denote direct and immediate connections, but also
include connections through intermediate elements or
devices. For purposes of convenience and clarity only,
directional (up/down, etc.) or motional (forward/back,
etc.) terms may be used with respect to the drawings.
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These and similar directional terms should not be con-
strued to limit the scope in any manner. It will also be
understood that other embodiments may be utilized with-
out departing from the scope of the present invention,
and that the detailed description is not to be taken in a
limiting sense, and that elements may be differently po-
sitioned, or otherwise noted as in the appended claims
without requirements of the written description being re-
quired thereto.
[0020] Various operations may be described as multi-
ple discrete operations in turn, in a manner that may be
helpful in understanding embodiments of the present in-
vention; however, the order of description should not be
construed to imply that these operations are order de-
pendent.
[0021] As used herein, and as will be understood by
one of skill in the computer engineering and computer
science arts, a ’computer-type system’ includes an input
device for receiving data, an output device for outputting
data in tangible form (e.g. data transmission, data dis-
play, printing or displaying on a computer screen, data
storing, data manipulation, data calculation, etc.), a mem-
ory for storing data as well as computer code, and a proc-
essor (of any kind) for executing computer code wherein
said computer code resident in said memory (permanent
or transitory) will physically cause said microprocessor
to read-in data via said input device, process said data
within said processor(s) and output said processed data
via said output device.

[Preferred aspect of the Embodiment]

[0022] The inventor sets forth specific Embodiments
of the present invention based on the following FIGs.

EMBODIMENT

[0023] First, referring to FIG. 1, the inventor sets forth
the structure of the variation measurement device 100
for a physical activity according to the aspect of the Em-
bodiment 1 of the present invention. Referring to FIG. 1,
the variation measurement device 100 for the physical
activity according to the aspect of the Embodiment com-
prises a weight measurement element 1, a memory ele-
ment 2, a control element 3 and a display element 4. In
addition, the weight measurement element 1 and the dis-
play element 4 are connected to the memory element 2
and the control element 3 respectively.
[0024] The weight measurement element 1 measures
a weight of a measurement subject multiple times in a
unit of 10g between a beginning of the one predetermined
physical activity of the measurement subject and an end
thereof. In addition, the measured weight is stored in the
memory element 2 (set forth later) and output to the con-
trol element 3 (set forth later) in association with the
measurement time every measurement. The inventor
sets forth later the specific measurement procedure in
detail.

[0025] Now, according to the aspect of the present Em-
bodiment, the memory element 2 stores each weight of
the measurement subject P, which is measured multiple
times by the weight measurement element 1 capable of
measuring in the unit of 10g between the beginning of
the one predetermined physical activity of the measure-
ment subject P and an end thereof, as weight data in
association with a measurement time, In addition, the
memory element 2 stores a variety of programs that a
main control element 31 and a processing element 32
execute. In addition, the memory element 2 comprises a
memory device such as e.g., a HDD (hard disk drive).
Further, the operation element 2 is an example of a "ve-
locity operation element" in the claims.
[0026] The control element 3 that comprises such as
a data processing unit such as a PC (personal computer)
and so forth exchanges the signals (data) with the weight
measurement element 1, the memory element 2 and the
display element 4. The control element 3 comprises the
main control element 31 such as CPU (central processing
unit) and so forth, and a processing element 32 having
a variation amount acquisition unit 321, a regression
analysis processing unit 322 and a processing element
32. In addition, the arrow in FIG. denotes the exchange
of the signal (data).
[0027] The main control element 31 executes the con-
trol program that the memory element 2 stores, so that
the PC can be operative as the control element 3 of the
variation measurement device 100 for physical activity.
[0028] In addition, according to the aspect of the
present Embodiment, the variation amount acquisition
unit 321 that the control element 3 comprises acquires
the variation amount of the weight data from the differ-
ence between the weight data as a benchmark and the
other weight data other than the benchmark. In addition,
the variation amount acquisition unit 321 outputs the ac-
quired variation amount of the weight data to the regres-
sion analysis unit 322. In addition, the benchmark is the
data of the weights that are measured at the beginning.
The inventor sets forth about the weight data acquisition
later in detail.
[0029] In addition, according to the aspect of the
present Embodiment, the regression analysis unit 322
that the control element 3 comprises acquires the ap-
proximate straight line by fitting the variation amount from
the benchmark to the approximate straight line using the
regression analysis. In addition, the regression analysis
unit 322 acquires the variation graph along the time-
course of a plurality of the weight data based on the ap-
proximate straight line acquired by the fitting. In addition,
the regression analysis unit 322 estimates the time when
the weight data reaches the expected variation amount
based on the approximate straight line acquired by the
fitting. In addition, the regression analysis unit 322 ac-
quires the variation amount of the weight data that is con-
verted to per unit time based on the approximate straight
line acquired by the fitting.
[0030] The data that are acquired by the regression

7 8 



EP 3 358 318 A1

6

5

10

15

20

25

30

35

40

45

50

55

analysis unit 322 are output to the image processing unit
323. Specifically, the regression analysis unit 322 exe-
cutes a regression analysis relative to the weight data in
association with each measurement time acquired by the
variation amount acquisition unit 321, and outputs the
signal of the data based on the approximate straight line
subjected to fitting to the image processing unit 323. The
inventor sets forth later the specific measurement proce-
dure in detail.
[0031] In addition, according to the aspect of the
present Embodiment, the image processing unit 323 that
the control element 3 comprises displays the variation
amount of the weight data of the measurement subject
from the benchmark (weight data), which varies depend-
ing on the one predetermined physical activity that is ac-
quired by the variation amount acquisition unit 321 that
the control element 3 comprises. In addition, the image
processing unit 323 displays the variation graph along
the time-course of a plurality of the weight data based on
the approximate straight line acquired by the regression
analysis unit 322 on the display element 4. In addition,
the image processing unit 323 displays the time until the
weight data, which is estimated based on the approxi-
mate straight line acquired by the fitting using regression
analysis unit 322, reach the expected variation amount
on the display element 4. In addition, the image process-
ing unit 323 displays the variation amount of the weight
data converted per time unit, which is acquired based on
the approximate straight line acquired by the fitting using
the regression analysis unit 322, on the display element
4.
[0032] Specifically, the image processing unit 323
processes the data relative to the variation amount of the
weight of the measurement subject from the benchmark,
the data relative to the variation graph along the time-
course of the plurality of the weight data, the data relative
to the time passed until the weight data reach the expect-
ed variation amount, and the data relative to the variation
amount of the weight data converted to per time unit, and
so forth, and outputs to the display element 4 as the image
data signal.
[0033] In addition, according to the aspect of the
present Embodiment, the display element 4 displays the
variation amount of the weight data of the measurement
subject from the benchmark, which varies depending on
the one predetermined physical activity and are acquired
by the variation amount acquisition unit 321 that the con-
trol element 3 comprises, based on the signal (data) out-
put from the image processing unit 323. In addition, the
display element 4 displays the image data (letter data
and a graph and so forth) of the variation graph along
the time-course of the plurality of the weight data, the
data relative to the time passed until the weight data
reach the expected variation amount, and the data rela-
tive to the variation amount of the weight data converted
to per time unit, and so forth, which are acquired based
on the approximate straight line that is subjected to the
fitting and acquired by the regression analysis unit 322

based on the signal (data) output from the image process-
ing unit 323.

(Weight measurement and regression analysis)

[0034] Next, referring to FIG. 2-FIG. 6, the inventor sets
forth the method (a variation display method of a physical
activity) of executing a weight measurement and a re-
gression analysis of the variation amount of the weight
data and displaying the result thereof on the display 4
using the variation measurement device 100 for physical
activity along the procedure.
[0035] For example, the variation measurement device
100 for physical activity measures the weight data vari-
ation amount from the beginning of a work (physical ex-
ercise) of a measurement subject P as the one predeter-
mined physical activity to the end thereof, and executes
a regression analysis relative to the variation amount of
the weight data, and acquires and displays a variety of
values. In addition, the work of the measurement subject
is an example of a "one predetermined physical activity"
in the claims.
[0036] Firstly, the weight measurement element 1
measures the weight of the measurement subject P, who
gets on the table (scale) of the weight measurement el-
ement 1, adequate-multiple times per 10g unit (e.g., eve-
ry 15 minutes) between the beginning and the work to
the end thereof. Secondary, each weight that is meas-
ured multiple times is stored in the memory element 2 as
weight data in association with a measurement time.
Thirdly, the variation amount acquisition unit 321 ac-
quires the weight data variation amount from the differ-
ence between the benchmark weight data (benchmark)
that is specified among the weight data that are stored
in the memory element and the weight data other than
the benchmark weight data.
[0037] Fourthly, the regression analysis unit 322 ac-
quires the approximate straight line subjected the fitting
of the weight data. In addition, the time passed until the
weight data reach the expected variation amount based
on the approximate straight line acquired by the regres-
sion analysis unit 322, and the variation amount of the
weight data that is converted to per unit hour, and so forth
are acquired. Then the display element 4 displays the
measurement results including the variation amount of
the weight data from the benchmark of the measurement
subject, which varies depending on the one physical ac-
tivity and the processing results.
[0038] Now, referring to FIG. 2, the inventor sets forth
one example of the actual measured data. FIG. 2 is the
graph illustrating the measurement result of a measure-
ment subject P along the time axis. The vertical axis de-
notes the absolute weight (Kg) of the measurement sub-
ject P and the horizontal axis denotes the measurement
time. Here, the weight variation of the measurement sub-
ject P is measured when working (doing a physical ex-
ercise). Specifically, the measurement subject P is work-
ing (doing the physical exercise) in 2 measurement terms
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of the term A and the term B. In addition, a urination or
a meal-intake takes place between 2 measurement
terms.
[0039] The weight of the measurement subject P is
measured one time every approximately 15 minutes and
the total 10 times in the term A between around 9:30 and
around 11:45, and the weight data a1, a2, ..., a10 are
stored in the memory element 2. The weight of the meas-
urement subject is a1 = 58.47Kg at the first measurement
of the weight (benchmark) and the last (10th) measure-
ment weight thereof is a10 = 58.39kg. Therefore, it is
realized that the weight variation amount in-between
around 135 minutes is approximately 80g. Specifically,
relative to the one predetermined physical activity as the
work (physical exercise), the weight of the total approx-
imately 80g decreases between the beginning (a1) of the
measurement and the end of the measurement (a10) and
it is realized that approximately 5.9g, as a simple aver-
age, decrease (variation) of the weight per 10 minutes
takes place.
[0040] And 250g of the weight of the measurement
subject P decreases due to the urination and 850g thereof
increases due to a lunch meal following the term A. In
addition, after the weight decreases slowly and gradually
due to a physical activity such as walking and an insen-
sitive sweating and so forth following the lunch meal,
250g of the weight decreases due to the urination again.
[0041] Then, the weight of the measurement subject
P is measured a total of 7 times every approximately 15
minutes in the term B between around 16:00 and around
17:30, and the weight data b1, b2, ..., b7 are stored in
the memory element 2. The weight of the measurement
subject is b1 = 58.62Kg at the first measurement of the
weight (benchmark) and the last (7th) measurement
weight thereof is b7 = 58.58kg. Therefore, it is realized
that the weight variation amount in-between around 90
minutes is approximately 40g. Specifically, relative to the
one predetermined physical activity as the work (physical
exercise), the weight of the total approximately 40g de-
creases between the beginning (b1) of the measurement
and the end of the measurement (b7) and it is realized
that approximately 4.44g, as a simple average, decrease
(variation) of the weight per 10 minutes takes place.
[0042] Next, referring to FIG. 3, the inventor sets forth
the regression analysis relative to the variation amount
of the weight data that are acquired as set forth above
and an Embodiment to acquire a variety of measurement
results. Referring to FIG. 3, the display element 4 displays
the approximate straight line of the regression analysis
results relative the variation amount of the weight data
and the mathematical formulae that provide such approx-
imate straight line. The solid line plotted by circles is
based on the variation amount of the weight data, and is
the approximate straight line illustrating the weight vari-
ation when the measurement subject P1 works (physical
exercise). The vertical axis is the variation amount (g) of
the weight and the horizontal axis is an elapsed-time
(min). The dotted line plotted by triangles is based on the

variation amount of the weight data, and is the approxi-
mate straight line illustrating the weight variation when
the measurement subj ect P1 works (exercise) the other
day than the date denoted by the sold line. The dashed-
dotted line plotted by crosses is based on the variation
amount of the weight data, and is the approximate
straight line illustrating the weight variation when the
measurement subject P2 that is different from the meas-
urement subject P1 works (physical exercise).
[0043] In addition, R2 is a characteristic (determination
coefficient) that denotes a ratio of the regression variation
based on the total variation in the vertical axis direction.
In addition, with regard to the mathematical formula, the
mathematical formula in FIG. 3 can be displayed as-is,
or without displaying the mathematical formula per se,
the variation amount per hour as set forth later following
the conversion to the variation amount per hour based
on the portion corresponding to the straight-line gradient
(e.g., value -0.5616 of the graph indicated by circles) can
be displayed.
[0044] In addition, the display element 4 displays the
time passed until the weight data reaches the expected
variation amount based on the approximate straight line,
and the variation amount of the weight data that is con-
verted to per unit hour, in addition to the graph of the
approximate straight line. Specifically, when the meas-
urement result of the measurement subject P2 is dis-
played, the display element 4 displays that approximately
0.86g (referring to FIG. 4) of the weight decreases per
minute and approximately 8.64g (referring to FIG. 5) of
the weight per 10 minutes decreases relative to the meas-
ured one predetermined physical activity (work (physical
exercise)) based on that the variation (gradient) value of
the acquired weight variation is -0.864. In addition, the
display element 4 displays that the approximate physical
exercise time is needed to reach the expected weight
based on that the variation (gradient) value of the ac-
quired weight variation is -0.864 given the measurement
subject P2 keeps the same physical activity (work (phys-
ical exercise)). For example, when the user wants to dis-
play the goal time required to provide 100g of the varia-
tion, the display element 4 displays that it is approximate-
ly one hour and 56 minutes (approximately 116 minutes,
referring to FIG. 6) based on the calculation result by
100/0.864.
[0045] In addition, the display element 4 may display
the graph of the above approximate straight line, the var-
iation per hour, the physical exercise amount needed to
achieve the expected variation amount and so forth in-
dividually or at the same time. In addition, the display
element 4 compares the present (most recent) measure-
ment result with the past measurement, and may display
each measurement result at the same time.
[0046] In addition, the example in which the physical
activity in the relatively short period of time is set forth,
but when the measurement takes a long time, the meas-
urement subject P may take a drink in the middle of the
one predetermined physical activity whereby the weight
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variation may take place. In such case, the control ele-
ment 3 may execute the regression analysis on each
weight data before and after the weight varies largely due
to a water-intake and so forth.
[0047] In addition, activity according to the aspect of
the present Embodiment, the variation measurement de-
vice 100 for a physical activity realizes the overall trend
relative to the weight variation amount and a variation
based on the approximate straight line acquired by the
regression analysis. Therefore, the measurement sub-
ject P per se understands quantitatively that the meta-
bolic amount (a weight variation amount and a variation)
is different depending on the content of the work (physical
exercise) and each individual by comparing the metabolic
amount (weight variation amount and variation) due to
the own physical activity with another metabolic amount
due to the own another physical activity, or the metabolic
amount between the own physical activity and the other
physical activity.
[0048] In addition, comparing to the consumption cal-
orie display, the own weight variation of the measurement
subject P is displayed, so that the measurement subject
P per se can more practically realize the effect of the
physical exercise. Further, comparing to the weight var-
iation of the other date, the measurement subject P can
realize the own variation of the metabolic amount (e.g.,
the increase of the metabolic amount along the increase
of the muscle mass, the increase of strength of the phys-
ical exercise and so forth).
[0049] In addition, the measurement subject P uses to
understand, realize and evaluate the own physical exer-
cise amount and the effect thereof, and in addition, a
trainer who is in charge of managing and guiding the
measurement subject P can use to make a benchmark.
[0050] In addition, according to the aspect of the
present Embodiment, the variation measurement device
100 for the physical activity the measurement subject P
uses to realize the metabolic amount (the weight variation
amount and the variation) due to the own physical activity,
and in addition, a medical doctor and a caregiver can use
to manage the health condition of the patient (measure-
ment subject P). Specifically, it is known that the de-
crease of the muscle mass and narrowing of movable
scope of the muscle take place as a sign at the beginning
of a dementia and a motor disorder. For example, the
weight variation amount of the same predetermined
physical activity decreases, so that the sign at the begin-
ning of a dementia and a motor disorder can be ade-
quately realized. Therefore, for example, the weight var-
iation amount (variation rate) due to the resting state and
the walk (i.e., one example of the daily activity and the
physical exercise) as a physical activity is acquired pe-
riodically, so that the variation of the metabolic amount
in conjunction with the muscle mass of the patient (meas-
urement subject P) and so forth can be realized and the
benchmark to estimate the health condition of the patient
(measurement subject P) can be obtained.
[0051] In addition, the weight variation due to the in-

sensitive sweating is obtained when the patient (meas-
urement subject P) is in the resting state, so that the water
management for the patient (measurement subject P)
can be adequately carried out. Specifically, a decrease
amount of water of the patient (measurement subject P)
is estimated using the weight variation amount, so that
an amount of water that must be administered to the pa-
tient (measurement subject P) through such as an intra-
venous drip can be realized (determined). In addition, for
example, it is known that the water content of the body
increases due to a heart failure (cardiac arrest). Accord-
ingly, the water management can be applied to find out
the sign of the disorder (heart failure and so forth) of the
patient (measurement subject P).
[0052] In addition, according to the aspect of the
present Embodiment, the variation measurement device
100 for the physical activity can be applied to evaluate
the effect of the health food and so forth by understanding
the change of the metabolic amount (weight variation
amount and variation rate) by the weight variation amount
due to an intake of health foods and so forth (e.g., foods
that so-called accelerate a fat burning and increase
sweating) relative to the metabolism.

(Effect according to the aspect of the Embodiment)

[0053] The following effect can be obtained according
to the aspect of the present Embodiment.
[0054] According to the aspect of the present Embod-
iment, as set forth above, the display element 4 displays
the variation amount of the weight data of the measure-
ment subject P, which are measured multiple times be-
tween the beginning and the end of the one physical ac-
tivity (work (physical exercise) and so forth), from the
benchmark. Therefore, the variation amount is acquired
(displayed) 10g in the unit based on the measured weight
data, so that the variation amount of a relatively small
weight that varies during one physical activity (work
(physical exercise) and so forth), which is performed in
a relatively short period of time such as in an hour or
minutes unit, can be acquired (displayed). As a result,
the weight variation during the one predetermined phys-
ical activity can be figured out. In addition, the variation
amount between the weight data at the benchmark and
the other weight data is displayed, so that such display
can facilitate to compare to the variation amount of the
weight data of the (same or different kind of) physical
activity at the different time. Specifically, given the meas-
urement condition of the measurement subject, e.g., dif-
ferent wears, a meal-intake or not before beginning of
the physical activity, and so forth, is different, and when
the absolute value of the weight data is plotted and dis-
played as-is on the same graph while plotting the weights
on a graph, a plurality of weights having the different
height (y-coordinate) of the starting point (the weight at
the beginning) on the graph is displayed in parallel. Ac-
cordingly, it is difficult to realize the difference with one
another. Whereas, when the variation amount is dis-
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played according to the aspect of the present Embodi-
ment, the heights of the starting point are the same, so
that such display facilitates to compare the variation
amounts and so forth of a plurality of the weight data
measured under the different condition relative to the
measurement subject. As a result, the difference be-
tween the variation amount of a plurality of the weight
data of the physical activity (of the same or the different
kind) at the other measurement time when the condition
of the measurement subject is different with one another
can be easily realized.
[0055] In addition, the display element 4 is the display
element 4 that displays the variation amount of the weight
based on the weight that is measured as one predeter-
mined physical activity between the beginning and the
end of the one physical exercise. Therefore, such aspect
can facilitate to realize a weight decrease due to the one
specific physical exercise that is performed in units of
hour or minute.
[0056] In addition, according to the aspect of the
present Embodiment, as set forth above, the control el-
ement 3 (the regression analysis unit 322 and the image
processing unit 323) fits the variation amounts from the
benchmark to an approximate straight line by a regres-
sion analysis, and in addition, displays the graph denot-
ing the time-course variation of the plurality of the weight
data based on the approximate straight line acquired by
the fitting on the display element 4. Such aspect can fa-
cilitate to realize the entire trend of the weight variation
rate (rate of variation) from the gradient of the graph
based on the approximate straight curve.
[0057] In addition, according to the aspect of the
present Embodiment, as set forth above, the control el-
ement 3 (the regression analysis unit 322 and the image
processing unit 323) estimates the time when the weight
data reaches the expected variation amount based on
the approximate straight line acquired by the fitting, and
displays such time on the display element 4. Therefore,
such aspect can facilitate to estimate and display the time
when the weight data reaches the expected variation
amount based on the acquired approximate straight giv-
en the same activity goes on.
[0058] In addition, according to the aspect of the
present Embodiment, as set forth above, the control el-
ement 3 (the regression analysis unit 322 and the image
processing unit 323) displays the variation amount of the
weight data, which is converted to per unit time, on the
display element 4 based on the approximate straight line
acquired by the fitting. According to such aspect, it can
be accurately displayed how much the weight data varies
per unit time.

[Alternative Embodiment]

[0059] In addition, the aspects of the Embodiments dis-
closed at this time are examples and not limited thereto
in any points. The scope of the present invention is spec-
ified in the claims but not in the above description of the

aspect of the Embodiments and all alternative (alterna-
tive examples) are included in the scope of the claims
and equivalents thereof.
[0060] For example, according to the aspect of the Em-
bodiments set forth above, the example, in which the
variation amount of the weight data is measured relative
to the measurement subject who implement a work (a
physical exercise), but the present invention is not limited
thereto. According to the aspect of the present invention,
the variation measurement device for a physical activity,
which is installed in e.g., a sports gym and so forth, may
measure a metabolic amount (a variation rate or a vari-
ation amount of weight) due to the physical exercise of
the measurement subject. Specifically, for example, the
weight measurement element measures the weight of
the measurement subject in the unit of 10g so that the
measurement subject P can realize how much about the
own weight varies when taking on the treadmill and the
exercise bike and so forth for 30 minutes physical exer-
cise (physical exercise as a physical activity). The meas-
urement subject measures the own weight using the
weight measurement element prior to beginning of the
physical exercise. Then, the measurement subject
moves to the variation measurement device for physical
activity, which is equipped near by the treadmill and the
exercise bike and so forth, to measure the own weight
every physical exercise for approximately 10 minutes.
Accordingly, the weight measurement element 1 carries
out the total four weight measurements including one pri-
or to beginning of running and so forth, twice every 10
minutes in-between runnings and so forth, and one at
the end of the running and so forth. Each weight is stored
in the memory element in association with a measure-
ment time. In addition, the physical exercise using the
treadmill, or the exercise bike is an example of "one phys-
ical exercise" in the claims.
[0061] At this time, the variation amount acquisition el-
ement acquires the difference between the first meas-
ured weight as the benchmark and the weight that is
measured later as the variation amount. Then, the re-
gression analysis processing unit acquires the approxi-
mate straight line based on the weight variation amount
of the measurement element, which is acquired by the
variation amount acquisition unit, and in addition, the data
including the variation amount per an hour and the time
needed to reach the expected variation amount are ac-
quired based on the approximate straight line. Then, the
measurement result of the acquired weight variation due
to the physical exercise of the measurement subject and
the data (letter data and a graph and so forth) of the
processed result are subjected to the processing with the
image processing unit, and displayed on the display el-
ement.
[0062] In addition, approximately 10 minutes is not
necessary to be strictly 10 minutes, and it is not issue
that the time can be more or less such minutes and the
measurement can be skipped (missed). In addition, the
number of measurement in between runnings is not lim-
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ited to two and, for example, just once after 15 minutes
pass is affordable. In addition, the measurement is man-
datory in between runnings. Specifically, at least twice
measurements with some time interval meet the require-
ment between the beginning and the end of the total 30
minutes running. In addition, the weight measurement
can be carried out every after running the constant dis-
tance whereby the weight measurement can be carried
out based on the other criteria than the elapsed time.
[0063] In addition, the variation measurement device
for physical activity can measure the difference (weight
variation amount) of the body weight of the measurement
subject before and after a meal. Specifically, convention-
ally, the calorie intake is estimated from the meal content,
of which photo is sent to estimate (calculate) thereby
whereby the actual weight variation amount is acquired
so that the weight variation is qualitatively realized. On
the other hand, the weight measurement element ac-
quires the actual weight data of the measurement subject
before and after the meal, so that the effect of the meal
on the weight can be quantitatively realized. Accordingly,
the measurement subject can manage the variation
amount of the weight data due to the meal in addition
thereto using the variation measurement device for phys-
ical activity. In addition, referring to FIG. 2, the weight
variation due to the meal and the elimination (urination)
and so forth can be inclusively measured.
[0064] In addition, according to the aspect of the
present Embodiment, the variation measurement device
for physical activity can be owned by the user in the own
home (as a personal property) and subjected to use, or
can be installed permanently in a working-place, a fitness
club, a restaurant, a sports gym, and a hospital and so
forth to be used. In addition, the weights and so forth
(weights, weight data, regression analysis results) that
are measured between a plurality of variation measure-
ment devices for physical activity (or devices capable of
implementing the variation display method for physical
activity) installed in the different locations can be ex-
changed, and the weights and so forth (weights, weight
data, regression analysis results) that the same meas-
urement subject measures in the different locations (de-
vices) can be collectively processed and displayed.
[0065] In addition, according to the aspect of the Em-
bodiment set forth above, the example (referring to FIG.
1), in which the measurement subject who stands on the
weight measurement element with both feet, is illustrat-
ed, but the present invention is not limited thereto. Ac-
cording to the aspect of the present Embodiment of the
present invention, the measurement subject who stands
on the weight measurement element with one foot can
measure the weight. Accordingly, the size of the weight
measurement element can be minimized to trim the
weight and be easily portable and carriable.
[0066] In addition, according to the aspect of the Em-
bodiment set forth above, the example in which the
weight measurement element is included in the variation
measurement device for physical activity is illustrated,

but the present invention is not limited thereto. According
to the aspect of the present invention, the weight meas-
urement element may not comprise the variation meas-
urement device for physical activity. Specifically, the
weight data can be obtained in communication with the
device that measures the weight of the measurement
subject, which is installed separately from the variation
measurement device for physical activity, or the user per
se directly inputs the measurement result of the weight
of the measurement subject into the variation measure-
ment device for physical activity so that the weight data
can be acquired.
[0067] In addition, according to the aspect of the Em-
bodiment set forth above, the example in which the
weight measurement element measures the weight in
the unit of 10g, but the present invention is not limited
thereto. According to the aspect of the present invention,
the weight unit that the weight measurement element us-
es in the measurement is satisfactory as long as the ac-
curacy level is attained at which the weight variation of
the measurement subject due to one predetermined daily
activity is measurable. In addition, the unit larger than
10g, e.g., 20g and 50g, or the unit smaller than 10g, e.g.,
1g and 5g, that are relatively smaller units (e.g., a unit
smaller than 100g) can be applied.
[0068] In addition, according to the aspect of the Em-
bodiment set forth above, the example in which when the
variation amount of the weight data per an hour is dis-
played, the time unit is each 1 minute or 10 minutes, but
the present invention is not limited thereto. According to
the aspect of the present Embodiment, the time unit can
be arbitrarily (e.g., every hour) applied when the variation
amount of the weight data per an hour is displayed. In
addition, the user can select and input the time unit to be
displayed.
[0069] In addition, according to the aspect of the Em-
bodiment set forth above, the example, in which the time
when the variation amount of the weight data reaches
the expected variation amount is displayed, the expected
variation amount is 100g, is illustrated, but the present
invention is not limited thereto. According to the aspect
of the present invention, the expected variation amount
can be arbitrary amount (e.g., 1Kg). In addition, the user
can select and input the expected variation amount.
[0070] In addition, according to the aspect of the Em-
bodiment set forth above, the example, in which when
the weight variation amount is acquired, the benchmark
is the first measured weight, is illustrated, but the present
invention is not limited thereto. According to the aspect
of the present invention, for example, the last weight
measured at the end of the physical activity and so forth,
which is the weight other than the first measured weight,
can be applied to the benchmark.
[0071] In addition, according to the aspect of the Em-
bodiments set forth above, the example, in which the
variation amount of the weight data is subjected to fit the
approximate straight line using the regression analysis,
but the present invention is not limited thereto. According
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to the aspect of the present invention, the variation
amount of the weight data can be subjected to fit the
approximate curve using the regression analysis. For ex-
ample, when the weight decrease rate increases (or de-
creases) gradually along the ongoing physical exercise,
the fitting using the approximate curve is more appropri-
ate. In addition, the approximate curve is a curve based
on an elementary function including an exponent func-
tion, a logarithm function, and an idempotent function
and so forth, and a combination thereof.
[0072] In addition, according to the aspect of the Em-
bodiment as set forth above, for example, each of the
display element, the memory element and the control
element is installed separately from the weight measure-
ment element, but the present invention is not limited
thereto. According to the aspect of the present invention,
some (or all) of the display element, the memory element
and the control element can be formed with the weight
measurement element in a unified manner. In addition,
the image processing unit of the control element can be
a separate hardware from the main body of the control
element.
[0073] In addition, according to the aspect of the Em-
bodiment set forth above, for example, the display ele-
ment displays the measurement results using the varia-
tion measurement device for physical activity and the da-
ta of processed results (the variation amount and the
graph based on the variation amount and so forth), but
the present invention is not limited thereto. According to
the aspect of the present invention, in addition to the dis-
play on the display element, the measurement results
and the data of the processed results can be output to a
smartphone, a tablet terminal, and a PC (personal com-
puter) and so forth that are owned by the user so that the
user can browse the measurement results and the data
of the processed result using the own smartphone, the
own tablet terminal, and the own PC, and so forth.
[0074] In addition, according to the aspect of the Em-
bodiment as set forth above, for example, each of the
control element and the display element is installed to
the PC and so forth connected to the weight measure-
ment element, but the present invention is not limited
thereto. According to the aspect of the present invention,
the measurement subject can download and so forth to
install the software capable of executing the method of
displaying the variation amount for physical activity to the
own smartphone, tablet and PC and so forth, and execute
such software (application) so that the user own smart-
phone, table terminal and PC and so forth can be oper-
ative as the control element and the display element of
the variation measurement device. In such case, for ex-
ample, the data relative to the weight of the measurement
subject, which are measured using the weight measure-
ment element, are output to the smartphone, the tablet
terminal, and the PC and so forth that are owned by the
user, the weight data input to the smartphone, the tablet
terminal, and the PC and so forth that are owned by the
user are processed, and the processed results can be

displayed on the display element such as the smart-
phone, the tablet terminal, and the PC, and so forth.
[0075] As an example, the weight measurement ele-
ment and the control element without the image process-
ing unit are installed in the housing by which the meas-
urement subject measures body-weight and the image
processing unit and the display element can be installed
to the smartphone and so forth. At this time, when the
measurement subject gets on the measurement element
(the measurement plate and so forth of the weight meas-
urement element) to measure the weight of the meas-
urement subject, the weight of the measurement subject
is measured, and then the processings from an acquisi-
tion of the weight data to a date processing (calculation)
of such as regression analysis and so forth are executed
by the control element (control element without the image
processing unit) in the housing. Next, the data of the
processing results are sent to the smartphone and so
forth, the image processing corresponding to the screen
size of the smartphone and so forth is executed by the
image processing unit (data processing unit such as CPU
and so forth), and the graph of the weight variation
amount and the weight variation amount every hour and
so forth are displayed on the display element of the smart-
phone.
[0076] In addition, according to the aspect of the Em-
bodiments set forth above, for example, the variation dis-
play method for physical activity is applied to the variation
measurement device that displays the variation amount
of the weight data of the measurement subject, but the
present invention is not limited thereto. According to the
aspect of the present invention, the variation display
method for physical activity displays the variation amount
of the weight data, and in addition, can be applied to the
activity amount measurement device that displays com-
prehensively the numeral data relative to the body, in-
cluding the calorie consumption of the measurement sub-
ject, an amount (index) of body fat, a removed fat amount,
a heart rate, a depth of sleep and so forth.
[0077] It will be further understood by those of skill in
the art that the apparatus and devices and the elements
herein, without limitation, and including the sub compo-
nents such as operational structures, circuits, communi-
cation pathways, and related elements, control elements
of all kinds, display circuits and display systems and el-
ements, any necessary driving elements, inputs, sen-
sors, detectors, memory elements, processors and any
combinations of these structures etc. as will be under-
stood by those of skill in the art as also being identified
as or capable of operating the systems and devices and
subcomponents noted herein and structures that accom-
plish the functions without restrictive language or label
requirements since those of skill in the art are well versed
in related variation measurement devices and display
methods, arts, devices, computer and operational con-
trols and technologies of measurement and all their sub
components, including various circuits and combinations
of circuits without departing from the scope and spirit of
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the present invention.
[0078] Although only a few embodiments have been
disclosed in detail above, other embodiments are possi-
ble and the inventors intend these to be encompassed
within this specification. The specification describes cer-
tain technological solutions to solve the technical prob-
lems that are described expressly and inherently in this
application. This disclosure describes embodiments, and
the claims are intended to cover any modification or al-
ternative or generalization of these embodiments which
might be predictable to a person having ordinary skill in
the art.
[0079] Those of skill would further appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the embod-
iments disclosed herein may be implemented as elec-
tronic hardware, computer software running on a specific
purpose machine that is programmed to carry out the
operations described in this application, or combinations
of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components,
blocks, modules, circuits, elements, features, and/or
steps have been described above generally in terms of
their functionality and inter-relatability. Whether such
functionality is implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system. Skilled computer
artisans (engineers, programmers, scientists etc.) may
implement the described functionality in varying ways for
each particular application, but such implementation de-
cisions should not be interpreted as causing a departure
from the scope of the exemplary embodiments.
[0080] The various illustrative logical blocks, modules,
and circuits described in connection with the embodi-
ments disclosed herein, may be implemented or per-
formed with a general or specific purpose processor, or
with hardware that carries out these functions, e.g., a
Digital Signal Processor (DSP), an Application Specific
Integrated Circuit (ASIC), a Field Programmable Gate
Array (FPGA) or other programmable logic device, dis-
crete gate or transistor logic, discrete hardware compo-
nents, or any combination thereof designed to perform
the functions described herein. A general purpose proc-
essor may be a microprocessor, but in the alternative,
the processor may be any conventional processor, con-
troller, microcontroller, or state machine. The processor
can be part of a computer system that also has an internal
bus connecting to cards or other hardware, running
based on a system BIOS or equivalent that contains star-
tup and boot software, system memory which provides
temporary storage for an operating system, drivers for
the hardware and for application programs, disk interface
which provides an interface between internal storage de-
vice(s) and the other hardware, an external peripheral
controller which interfaces to external devices such as a
backup storage device, and a network that connects to
a hard wired network cable such as Ethernet or may be
a wireless connection such as a RF link running under a

wireless protocol such as 802.11. The computer system
can also have a user interface port that communicates
with a user interface, and which receives commands en-
tered by a user, and a video output that produces its
output via any kind of video output format, e.g., VGA,
DVI, HDMI, display port, or any other form. This may
include laptop or desktop computers, and may also in-
clude portable computers, including cell phones, tablets
such as the IPAD™ and Android™ platform tablet, and
all other kinds of computers and computing platforms.
[0081] A processor may also be implemented as a
combination of computing devices, e.g., a combination
of a DSP and a processor (or microprocessor), a plurality
of processors/microprocessors, one or more microproc-
essors in conjunction with a DSP core, or any other such
configuration. These devices may also be used to select
values for devices as described herein.
[0082] The steps of a method or algorithm described
in connection with the embodiments disclosed herein
may be embodied directly in hardware, in a software mod-
ule executed by a processor, using cloud computing, or
in combinations. A software module may reside in Ran-
dom Access Memory (RAM), flash memory, Read Only
Memory (ROM), Electrically Programmable ROM
(EPROM), Electrically Erasable Programmable ROM
(EEPROM), registers, hard disk, a removable disk, a CD-
ROM, or any other form of tangible storage medium that
stores tangible, non-transitory computer based instruc-
tions. An exemplary storage medium is coupled to the
processor such that the processor can read information
from, and write information to, the storage medium. In
the alternative, the storage medium may be integral to
the processor. The processor and the storage medium
may reside in reconfigurable logic of any type.
[0083] In one or more exemplary embodiments, the
functions described may be implemented in hardware,
software, firmware, or any combination thereof. If imple-
mented in software, the functions may be stored on or
transmitted over as one or more instructions or code on
a computer-readable medium. Computer-readable me-
dia includes both computer storage media and commu-
nication media including any medium that facilitates
transfer of a computer program from one place to anoth-
er. A storage media may be any available media that can
be accessed by a computer. By way of example, and not
limitation, such computer-readable media can comprise
RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to carry
or store desired program code in the form of instructions
or data structures and that can be accessed by a com-
puter.
[0084] The memory storage can also be rotating mag-
netic hard disk drives, optical disk drives, or flash memory
based storage drives or other such solid state, magnetic,
or optical storage devices. Also, any connection is prop-
erly termed a computer-readable medium. For example,
if the software is transmitted from a website, server, or
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other remote source using a coaxial cable, fiber optic
cable, twisted pair, digital subscriber line (DSL), or wire-
less technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL,
or wireless technologies such as infrared, radio, and mi-
crowave are included in the definition of medium. Disk
and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data
magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be includ-
ed within the scope of computer-readable media. The
computer readable media can be an article comprising
a machine-readable non-transitory tangible medium em-
bodying information indicative of instructions that when
performed by one or more machines result in computer
implemented operations comprising the actions de-
scribed throughout this specification.
[0085] The computers described herein may be any
kind of computer, either general purpose, or some spe-
cific purpose computer such as a workstation. The pro-
grams may be written in C, or Java, Brew or any other
programming language. The programs may be resident
on a storage medium, e.g., magnetic or optical, e.g. the
computer hard drive, a removable disk or media such as
a memory stick or SD media, or other removable medium.
The programs may also be run over a network, for ex-
ample, with a server or other machine sending signals
to the local machine, which allows the local machine to
carry out the operations described herein.
[0086] Having described at least one of the preferred
embodiments of the present invention with reference to
the accompanying drawings, it will be apparent to those
skills that the invention is not limited to those precise
embodiments, and that various modifications and varia-
tions can be made in the presently disclosed system with-
out departing from the scope or spirit of the invention.
Thus, it is intended that the present disclosure cover mod-
ifications and variations of this disclosure provided they
come within the scope of the appended claims and their
equivalents.

Claims

1. A variation measurement device for a physical ac-
tivity (100), comprising:

a weight measurement element (1) that weighs
a measurement subject and determines a
weight a corresponding a weight data and a
measurement time for said measurement sub-
ject;
a weight data memory element (2) stores in a
weight data memory said weight data in associ-
ation with each said measurement time that con-
stitutes each said weight of a measurement sub-
ject, which is measured multiple times by said

weight measurement element between a begin-
ning of a predetermined physical activity of said
measurement subject and an end of said pre-
determined physical activity;
a control element (3) that acquires a variation
amount of each respective said weight data, that
are a difference between a benchmark weight
data that is specified among said weight data
that are stored in said weight data memory ele-
ment and a weight data other than said bench-
mark weight data; and
a display element (4) that displays said variation
amounts that vary depending on said predeter-
mined physical activity, wherein said variation
amount are acquired by said control element
based on said benchmark of said weight data of
said measurement subject.

2. The variation measurement device for physical ac-
tivity, according to claim 1, wherein:

said display element displays said variation
amounts based on a decreasing amount of a
measured weight between the beginning and
the end of a physical exercise that is said pre-
determined physical activities.

3. The variation measurement device for physical ac-
tivity, according to claim 1 or 2, wherein:

said control element fits said variation amounts
from said benchmark to at least one of an ap-
proximate straight line and an approximate
curve by a regression analysis, and displays a
graph denoting a time-course variation of a plu-
rality of said weight data based on at least one
of said approximate straight line and said ap-
proximate curve that are acquired by said dis-
play element.

4. The variation measurement device for physical ac-
tivity, according to claim 3, wherein:

said control element estimates a time period in
which said variation amount of said weight data
attains an expected variation amount based on
at least one of said approximate straight line and
said approximate curve acquired by said fitting,
and displays said time period on said display
element.

5. The variation measurement device for a physical ac-
tivity, according to claim 3 or 4, wherein:

said control element displays said variation
amount of said weight data, that is converted to
a per unit time, on said display element based
on at least one of said approximate straight line
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and said approximate curve acquired by said
fitting.

6. A display method of a variation for a physical activity,
comprising:

a step of measuring a weight of a measurement
subject multiple times between a beginning of a
predetermined physical activity of said meas-
urement subject and an end of said predeter-
mined physical activity;
a step of storing a weight data of each said
weight that is measured multiple times in asso-
ciation with each measurement time;
a step of acquiring a variation amount of said
each said weight data, that is a difference be-
tween a benchmark weight data that is specified
among said weight data that are stored and said
weight data other than said benchmark weight
data; and
a step of displaying said variation amounts that
vary depending on said predetermined physical
activity, wherein said variation amount is ac-
quired based on said benchmark weight of said
weight data of said measurement subject.

7. The display method of said variation for said physical
activity, according to claim 6, wherein:

the step of displaying said variation amount of
the weight based on a decrease amount of a
measured weight between the beginning and
the end of a physical exercise that is one of said
predetermined physical activities.
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