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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates to a measuring
device with graphical display for measuring bio-charac-
teristic indexes such as weight or body fat mass.

Description of the Prior Art

[0002] Recently, there appears in a field of health care
a trend to lay stress on a body fat rate rather than a
weight. In particular, a person with high body fat rate is,
even if a weight thereof is less than a standard weight
value, called to be of "latent obesity" and is considered
to be problematic in a health viewpoint. A type of distri-
bution of the body fat depends on individuals, and the
type having the fat accumulated in an internal organ is
thought to be problematic in a relation to a complication.
This visceral fat type obesity means a condition where
the fat is accumulated in tissues of a mesentery in an
abdomen, and is considered to have higher morbidity
rate of various complications comparing with a subcu-
taneous fat type obesity. A person of visceral fat type
obesity does not necessarily appear to be fat and has
BMI (Body mass index) within a normal range, but has
lots of visceral fat. In this case, he (she) is not catego-
rized to be of obesity since he (she) does not have a fat
physique, but he (she) is not in good condition from a
health viewpoint.
[0003] A dieting is extensively carried on and is boom-
ing to reduce the body fat together with the body weight,
but an unnatural dieting temporarily decrease a part of
muscle and bone together with the fat. In addition, what
is increased in a rebound (a phenomenon increasing the
weight again) is the fat which is easy to be accumulated
in a body. That is, important elements such as muscle
and bone or a fat free tissue remain in a weak condition
and only the fat is accumulated. Thus, even if the weight
after the rebound is the same with that before the diet-
ing, the body fat rate may be higher or sometimes it
reaches up to the "latent obesity" condition. Repeat of
the rebound phenomena is called a weight cycling, and
since a basal metabolism rate lowers as a skeletal mus-
cle decreases, a physical constitution changes so as to
get fat easily and to get lean hardly.
[0004] Under this situation, there is proposed a body
fat meter which takes advantage of the scientific princi-
ple that the body fat can be evaluated by measuring a
bioelectric impedance, and goods including the body fat
meter incorporated therein are widely spreading into
homes because of its easy handling. These kinds of
goods flow an electric current between ends of a body
of a person to be measured and measure a voltage ap-
plied therebetween to determine an impedance value of
the body. Then the body fat rate at that time is calculated

and displayed based on the determined impedance val-
ue and a personal data including a height, a body
weight, a sex, an age or the like of the person to be
measured. Some of them are configured to store past
data of the body fat rate, to display these values or to
numerically display an increased/reduced body fat
mass comparing with the past one.
[0005] It is not recommended to reduce the body fat
excessively in a short time from a viewpoint of burden
to the body, but is recommended to reduce it gradually
during a long period. Since what is likely to be reduced
by the excessive and short time dieting is the skeletal
muscle, the body fat meter is required which allows to
easily judge whether the body fat is reduced or not by
the dieting.
[0006] The conventional body fat meter provides the
data of the body fat rate or the body fat mass only at that
time or allows to compare them with the past ones or to
see the change thereof by calling out their numerical da-
ta, but does not allow a long term transition or change
thereof to be shown at a time. Further, since the body
fat rate also lowers when the weight increases by taking
much meals or water without increasing the body fat and
thereby a ratio of the body fat to the weight decreases,
it is problematic to exercise a body fat management
based only on the body fat rate.
[0007] A body fat meter which provides a graphical
trend display of averaged data for body weight and body
fat percentage at a plurality of selected intervals (e.g.
weekly or monthly) over a period of time is known from
International Patent Application WO 99/52425.
[0008] Since the variation in the physical conditions
including those not only of the body fat but also of the
weight, a total body water volume or a fat free mass is
likely to vary depending on a daily living condition, it is
preferable to judge a health condition based not only on
the daily variation but also on a long-term variation.
[0009] It is the object of the present invention to pro-
vide a biocharacteristic value measuring device ena-
bling a display of a biocharacteristic value or index which
is improved and gives more accurate information.
[0010] This object is solved according to the invention
by a biocharacteristic value measuring device having
the features of claim 1 or 2. Preferred embodiments are
disclosed in the dependent claims.
[0011] According to the present invention the transi-
tion of bio-characteristic indexes can be easily realized
by displaying the long-term variation together with the
short-term variation thereof. In particular in an easily
sensible manner the long-term transition of the body fat
rate of the person to be measured, can be displayed and
a device which allows the subject person to execute a
preferable dieting and to exercise a management of the
weight and the body fat thereof by the use of the body
fat meter employing the displaying system described
above is provided.
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Summary of the Invention

[0012] A bio-characteristic value measuring device
with graphical display comprises a measuring device, a
storage device, and a display device, whereby said
measuring device measures a bio-characteristic value,
said storage device stores a measured characteristic
value, and said display device graphically displays var-
iations of characteristic values in at least a first and a
second units of time simultaneously, said characteristic
values in said first unit of time being defined by stored
characteristic values, and said characteristic values in
said second unit of time being defined by average val-
ues of characteristic values calculated based on a plu-
rality of characteristic values in said first unit of time.
[0013] Further, a bio-characteristic value measuring
device with graphical display comprises a measuring
device, an input device, an arithmetic device, a storage
device, and a display device, whereby said measuring
device measures a bio-characteristic value, said input
device inputs a personal body information of a person
to be measured, said arithmetic device evaluates a bio-
characteristic index of said person to be measured
based on the measured bio-characteristic value and an
input personal body information thereof, said storage
device stores an evaluated bio-characteristic index and
said input personal body information, and said display
device graphically displays variations of characteristic
values in at least a first and a second units of time si-
multaneously, said characteristic value in said first unit
of time being defined by stored past bio-characteristic
indexes, and said characteristic values in said second
unit of time being defined by average values of charac-
teristic values calculated based on a plurality of index
values in said first unit of time.
[0014] Further, a body weight scale of the present in-
vention comprises a body weight measuring device, a
storage device, and a display device, whereby said body
weight measuring device measures a body weight, said
storage device stores a measured body weight, and said
display device simultaneously displaying a plurality of
variations among a daily variation, a weekly variation
and a monthly variation of stored past body weight val-
ues.
[0015] Further, a body fat meter of the present inven-
tion comprises an impedance measuring device, an in-
put device, an arithmetic device, a storage device, and
a display device, whereby said impedance measuring
device measures a bioelectric impedance value, said in-
put device inputs a personal body information of a per-
son to be measured, said arithmetic device evaluates a
body fat of said person to be measured based on a
measured bioelectric impedance value and an input per-
sonal body information, said storage device stores an
evaluated body fat and said input personal body infor-
mation, and said display device graphically displays si-
multaneously a plurality of variations out of a daily, a
weekly and a monthly variations of stored past body fat

data.
[0016] Further, a body fat meter of the present inven-
tion comprises an impedance measuring device, a
weight measuring device, an input device, an arithmetic
device, a storage device, and a display device, whereby
said impedance measuring device measures a bioelec-
tric impedance value, said weight measuring device
measures a body weight value, said input device inputs
a personal body information of a person to be measured,
said arithmetic device evaluates a body fat of said per-
son to be measured based on a measured bioelectric
impedance value and body weight value and an input
personal body information, a storage device for storing
an evaluated body fat data and said input personal body
information, and. said display device graphically dis-
plays simultaneously a plurality of variations out of a dai-
ly, a weekly and a monthly variations of stored past body
fat data.
[0017] Further, in the body fat meter of the present
invention, said display device graphically displays si-
multaneously all of the daily, the weekly and the monthly
variations.
[0018] Further, in the body fat meter of the present
invention, said display device graphically displays said
variation during seven days with respect to said daily
variation, the variation during twelve weeks with respect
to said weekly variation and the variation during twelve
months with respect to said monthly variation.
[0019] Further, in the body fat meter of the present
invention, said display device is made of dot matrix type
LCD, a bar graph is employed as a graph displayed on
said dot matrix type LCD, and when a plurality of varia-
tions among said daily, said weekly and said monthly
variations is displayed simultaneously, a variation in one
period is indicated by all dots included in said bar graph
showing values of said variations and another variation
in another period adjacent to said one period is indicated
only by dots for indicating said values of the variations.
[0020] Further, in the body fat meter of the present
invention, said body fat displayed on said display device
is a body fat mass which means a weight thereof.

Brief Description of the Drawings

[0021]

Fig. 1 is a perspective view of a body fat meter of
an embodiment according to the present invention;
Fig. 2 is an electrical block diagram of the body fat
meter of an embodiment according to the present
invention;
Fig. 3 is a schematic view of a control box of an em-
bodiment according to the present invention;
Fig. 4 is a flow chart illustrating an operation proce-
dure of the body fat meter of an embodiment ac-
cording to the present invention; and
Fig. 5 shows contents of display of the body fat me-
ter of an embodiment according to the present in-
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vention.

Description of the preferred embodiments

[0022] A display section of a bio-characteristic value
measuring device according to the present invention
has a display portion which displays a variation of past
bio-characteristic values or indexes during a certain pe-
riod stored in a storing section and another display por-
tion which displays average values in a second period
composed of a plurality of said certain periods. That is,
a short-term variation and a long-term variation are dis-
played simultaneously by additionally displaying the av-
erage value calculated based on the values of a plurality
of short periods.
[0023] For example, the body fat meter of the present
invention graphically displays on the display section a
daily, a weekly and a monthly variations of the past body
fat mass data stored in the storing section. Further, a
variation of body weight values is also graphically dis-
played together with that of the body fat mass simulta-
neously.
[0024] As an embodiment of the bio-characteristic
value measuring device of the present invention, a body
fat meter for measuring a body weight and a bio-electric
impedance as bio-characteristic values will be de-
scribed with reference to the attached drawings.
[0025] Fig. 1 is a perspective view illustrating an ex-
ternal appearance of the body fat meter of an embodi-
ment of the present invention. Fig. 2 is a block diagram
illustrating an electrical arrangement of the body fat me-
ter shown in Fig. 1.
[0026] Electrodes 2A, 2B, 3A and 3B are provided on
a top surface of a body fat meter main body 1 and, as
an impedance measuring device, a pair of electrodes
2A and 2B is connected to a high frequency constant
current circuit 4 for applying a weak high frequency con-
stant current therethrough so that an impedance be-
tween both feet may be measured. Another pair of elec-
trodes 3A and 3B is connected to a voltage measuring
circuit 5 for measuring a voltage drop by the above con-
stant current. A weight measuring device 6 is installed
within the body fat meter main body 1 as a weight meas-
uring device which measures a body weight or a weight
of person to be measured when he (she) puts himself
(herself) on the body fat meter main body 1. The voltage
measuring circuit 5 and the weight measuring device 6
are connected to an A/D converter 7 for converting an
analogue value to a digital value.
[0027] A control box 8 is provided with a display sec-
tion 9 and a group of switches 10 to input various data.
The control box 8 includes a data input device 11 com-
prising the group of switches 10 to set a personal body
information of the person to be measured or to start the
measurement, a CPU 12 comprising an arithmetic sec-
tion which evaluates a body fat of the person to be meas-
ured based on the input personal body information and
measured impedance and body weight values as an

arithmetic device and a control section to control a result
from the arithmetic section so as to be displayed and
stored, a display device 13 which displays various data
based on the above result as a display device , a storage
device 14 which stores the measured data and the per-
sonal body information as a storage device, and a timer
device 15 used to manage a measurement date.
[0028] The control box 8 is connected electrically
through a cord 16 to the body fat meter main body 1,
and the data of the impedance value and the body
weight value measured by the body fat meter main body
1 are transmitted to the control box 8. Since being con-
nected to the body fat meter main body 1 by the cord 16
separated therefrom, the control box 8 can be placed in
any position convenient of visibility to the person to be
measured.
[0029] The CPU 12 arithmetically calculates the body
fat rate and/or the body fat mass based on the received
data and the set personal body information, and controls
to graphically display on the display section 9 a transi-
tion of these data using the determined data and a past
data stored in the storage device 14.
[0030] Fig. 3 is an enlarged view of a main part of the
control box 8. The display section 9 employs dot matrix
type LCD capable of displaying a fine graphical illustra-
tion as well as characters. The body weight value and
the body fat mass are graphically displayed in time se-
quence on an upper column and a lower column respec-
tively and an x-axis is divided into a month, a week and
a day sections. In this embodiment, one day is taken as
a first unit of time, one week is taken as a second unit
of time composed of plurality of averaged first units, and
one month is taken as a third unit of time composed of
plurality of averaged second units. As for the lengths of
months, weeks and days, twelve months, twelve weeks
and seven days can be displayed simultaneously, in
which, as to the month section, twelve average values
each being determined by an average during every one
month starting from a previous month to the past are
displayed, and as to the week section, twelve average
values each being determined by an average during
every one week starting from a previous week to the
past are displayed, and also as to the day section, seven
measured values each being measured during seven
days starting from a current day to the past are dis-
played. Since this display system allows the variation
during a period convenient for marking off a life cycle
such as one week, three months and one year to be dis-
played simultaneously, a user can easily evaluate the
transition of his (her) body fat and body weight in com-
parison with his (her) living condition. A y-axis indicates
the body weight value in a body weight display area, and
the body fat mass in a body fat mass display area re-
spectively, and a scale width for one dot on the y-axis
are configured to be properly adjusted so that past
measured values may be displayed within the display
section 9. Accordingly, scale values shown in a left side
are changed to meet the values to be displayed.
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[0031] The group of switches 10 includes a power
switch 100, personal switches 101 to 105 for five per-
sons, a graph switch 106, a down-switch 107, an up-
switch 108 and a set switch 109.
[0032] Then, a flow of setting a personal body infor-
mation, measuring and graphically displaying in the
body fat meter of the present embodiment will be de-
scribed with reference to the flow chart of Fig. 4.
[0033] When the person to be measured pushes the
power switch 100 on the control box 8, a power source
of the body fat meter 1 is turned on (step S1). Then,
whether the set switch 109 has been pushed or not is
judged and if the set switch has been pushed here, the
process moves to a setting mode (step S2).
[0034] In the setting mode, the personal body infor-
mation of the person to be measured is input.
[0035] At first, one personal switch is selected out of
the personal switches 101 to 105 as a memory number
used to store the data and is pushed. Then the set switch
109 is pushed (step S3).
[0036] When the memory number has been set, then
the date of birth of the person to be measured is input.
[0037] Since the current date is indicated in the dis-
play section as an initial value, down-switch 107 and the
up-switch 108 are used to adjust the date. After the prop-
er date is indicated, the set switch 109 is pushed (step
S4). The date set here is used to determine an age of
the person to be measured based on the current date
stored in the timer device 15 to select a proper regres-
sion formula for determining the body fat mass, which
depends on the age.
[0038] When the birth date has been set, then the sex
data of the person to be measured is input.
[0039] Since "MAN" is indicated in the display section
as an initial value, the down-switch 107 and the up-
switch 108 are used to change it if necessary. Then the
set switch 109 is pushed (step S5). The sex data set
here is also used to select the proper regression formula
for determining the body fat mass.
[0040] When the sex data has been set, then the
height data of the person to be measured is input.
[0041] Since "170 cm" is indicated in the display sec-
tion as an initial value, the down-switch 107 and the up-
switch 108 are used to adjust it if necessary. Then, the
set switch 109 is pushed (step S6). The height data set
here is used as a parameter when the body fat mass is
to be determined.
[0042] When the height data is input, setting of the
personal body data of the person to be measured has
been completed. All the data input here are stored in the
storage device 14 (step S7).
[0043] In case where the set switch 109 has not been
pushed in step S2, whether the graph switch 106 has
been pushed or not is judged. When the graph switch
106 has been pushed, the process moves to a graphical
display mode (step S8).
[0044] In the graphical display mode, the body weight
value and the body fat mass are graphically displayed

based on the past measured values.
[0045] One switch is selected out of the personal
switches 101 to 105 as the memory number used for
storing and is pushed. Then, the set switch 109 is
pushed (step 9).
[0046] When the memory number has been selected,
the past body weight and body fat mass values stored
in the storage device 14 are called out therefrom and
are graphically displayed on the display section 9 as
shown in Fig. 5 (step S10). In Fig. 5, the data in the most
right side of the day section indicates that of the current
day and as it goes to the left side, the data therein be-
comes older. The same relation is applied to the week
and the month sections, and accordingly, this example
shows that both of the body weight and the body fat
mass have been gradually reduced within this one year.
In the graph of the week section, only the dots indicating
the data in respective weeks are indicated and the dots
below those are not indicated. This makes it easy to dis-
tinguish a border between the day section and the week
section and also that between the week section and the
year section.
[0047] Then, whether the down-switch 107 or the up-
switch 108 has been pushed or not is judged (step S11).
In Fig. 5, CU1 and CU2 indicate cursors, and when ei-
ther switch is pushed here, the cursors CU1 and CU2
move toward a selected direction (step S12). The cur-
sors CU1 and CU2 laterally move simultaneously with
a pitch of one period (dot).
[0048] Then, whether the set switch 109 has been
pushed or not is judged (step S13). When the set switch
109 has been pushed, the body weight and the body fat
mass in the period or date indicated by the cursors CU1
and CU2 are shown by numerical values on the display
section 9. When the period or date indicated thereby is
the date, the measured values of the body weight and
the body fat mass at that day are shown, and when it is
the week, the average values of the body weight and
the body fat mass during that week are shown, and
when it is the month, the average values of the body
weight and the body fat mass during that month are
shown (step S14). When no measurement was made in
the selected period or date and thereby no data has
been stored, "NO DATA" is indicated on the display sec-
tion 9.
[0049] Then, whether the power switch 100 has been
pushed or not is judged (step S15). When the power
switch 100 has not been pushed, the process returns
back to step 10 to continue the graphical display, and
when the switch 100 has been pushed, the graphical
display mode is finished and the power source of the
body fat meter is turned off (step S16).
[0050] In case where the graph switch 106 is not
pushed in Step 8, the process moves to a measurement
mode.
[0051] In the measurement mode, the body fat meter
is under the condition ready for measuring. The person
to be measured selects one switch out of the personal

7 8



EP 1 095 613 B1

6

5

10

15

20

25

30

35

40

45

50

55

switches 101 to 105 as a memory number having used
for storing. Then the set switch 109 is pushed (step
S17).
[0052] When the memory number is selected, the per-
sonal body information including the birth date, the sex
and the height data, which is stored in a storage indicat-
ed by that number, is displayed on the display section 9
(step S18). This requests the person to be measured to
confirm the correctness of the selected memory
number. After a certain period of time, "0.0 kg" is auto-
matically displayed on the display section 9.
[0053] Then the person to be measured put himself
(herself) on the body fat meter main body 1. At that time,
the person to be measured puts himself (herself) there-
on by bare feet so that his (her) toes and heels may
come in contact with the electrodes 2A, 2B, 3A and 3B
on the measuring surface of the body fat meter main
body 1 respectively. When the body weight measuring
device 6 in the body fat meter main body 1 senses the
weight, the weight measurement is started (step S19).
[0054] Then the impedance is measured. At that time,
the constant current generated by the high frequency
constant current circuit 4 is applied through the elec-
trodes 2A and 2B to respective toes so that the current
is applied to between both feet including an abdomen
or the lower half of his (her) body. At the same time, the
voltage between the electrodes 3A and 3B is measured
by the voltage measurement circuit 5 (step S20). Meas-
ured values of the body weight and the voltage are con-
verted to the digital values by the A/D converter 7 and
are sent to the CPU 12 in the control box 8.
[0055] The CPU 12 calculates the body fat rate and
the body fat mass based on the received body weight
value, voltage value and personal body information, and
as a determined result, the body weight value and the
body fat rate are numerically displayed on the display
section 8 (step S21). The determined body weight value
and body fat rate are stored in the storage device 14. At
the same time, the date data from the timer device 15
is stored together therewith in the storage device 14
(step S22). Owing to this associative storing of the date
data, the past body fat mass can be graphically dis-
played.
[0056] Further, the BMI is determined based on the
determined body weight value and the stored height da-
ta to make a judgment of the body fat rate range, that
is, whether it is proper, low or of obesity, and the result
thereof is indicated on the display section 9 (step S23).
When the body fat rate is within the range of 10 to 20%
for man or 20 to 30% for woman, it is judged to be proper
and when it is less or more than these value, it is judged
to be low or of obesity respectively. These values are
stored in the storage section 14 in advance and are used
to make a comparison and a judgment by the CPU 12.
[0057] Then, the currently measured data is added
further and the process moves to the graphical display
mode of step S10 for the graphical display, where the
transition of the body weight and the body fat mass can

be observed as a graph display. Since the following op-
eration is the same with that of the steps in the graphical
display mode, it will be omitted.
[0058] Though one embodiment of the present inven-
tion has been described above taking the case of body
fat meter in which the impedance is measured between
feet, the present invention is not limited to this type of
body fat meter but may be applied to other types of body
fat meters in which the impedance is measured between
both hands or between hand and foot or to still other
type in which the body fat in various portion is measured
by combining the measuring portions described above
since the present invention is the invention relating to
the display method of the body fat meter.
[0059] Though this embodiment shows an arrange-
ment where the transition of the body fat mass is graph-
ically displayed together with that of the body weight,
the body fat mass may be replaced by the body fat rate
or the body weight may not be displayed simultaneously
in so far as the indexes relating to the body fat is graph-
ically displayed in an easily sensible manner.
[0060] Though this embodiment shows a configura-
tion where the control box is connected to the body fat
meter main body by the cord, other methods may be
employed using a wireless type data communication
system by infrared or radio wave, and further, the control
box may not be separated from but be incorporated into
the body fat meter main body.
[0061] Though this embodiment shows a case where,
as the indications of the body weight and the body fat
mass, the daily, the weekly and the monthly variations
or transitions thereof are displayed, the unit of measur-
ing period may be changed properly in order to meet to
a purpose of use.
[0062] Further, the display system of the present in-
vention is not limited to the body fat meter for measuring
the body fat, but may be applied to the display system
of other devices for measuring or evaluating the bio-
characteristic values or indexes such as total body water
volume, muscle mass or fat free mass based on the
measured bioelectric impedance value and the input
personal body information. As for the body weight scale,
also the present invention may be applied thereto to dis-
play the variation of the body weight.
[0063] According to the bio-characteristic value
measuring device of the present invention, since the
short-term variation of the bio-characteristic values or
indexes measured in the past days and the long-term
variation thereof determined by averaging these values
in each short-term period taking it as one unit of time
period are displayed simultaneously, the transition
thereof may be easily realized even if the daily meas-
ured values are likely to vary, which is preferable in the
viewpoint of health care.
[0064] According to the body fat meter of the present
invention, since the daily, the weekly and the monthly
variations of the body fat are simultaneously displayed
as the transition thereof, the user can observe the long-
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term transition of the body fat in an easily sensible man-
ner. Further, in case where the variations of the body
weight and the body fat mass are displayed simultane-
ously, a dangerous tendency to the living body that the
body weight decreases but the body fat doesn't de-
crease may also be detected.
[0065] Accordingly, the body fat meter of the present
invention allows the user to detect an unreasonable di-
eting where only the fat free tissue decreases but the
body fat doesn't decrease, and provides the user with a
safe and healthy weight and body fat management sys-
tem.

Claims

1. A bio-characteristic value measuring device with
graphical display comprising: a measuring (2A,2B,
3A,3B,4,5,6) device; a storage device (14); and a
display device (9, 13), whereby said measuring de-
vice (2A,2B,3A,3B,4,5,6) measures a bio-charac-
teristic value, said storage device (14) stores a
measured characteristic value, and said display de-
vice (9, 13) graphically displays variations of char-
acteristic values in at least a first and a second units
of time, said characteristic values in said first unit of
time being defined by stored characteristic values,
and said characteristic values in said second unit of
time being defined by average values of character-
istic values calculated based on a plurality of char-
acteristic values in said first unit of time, character-
ised in that said variations of characteristic values
in at least a first and a second units of time are dis-
played simultaneously.

2. A bio-characteristic value measuring device with
graphical display comprising: a measuring device
(2A,2B,3A,3B,4,5); an input device (11); an arith-
metic device (12); a storage device (14); and a dis-
play device (13); whereby said measuring device
(2A,2B,3A,3B,4,5) measures a bio-characteristic
value, said input device (11) inputs a personal body
information of a person to be measured, said arith-
metic device (12) evaluates a bio-characteristic in-
dex of said person to be measured based on a
measured bio-characteristic value and an input per-
sonal body information, said storage device (14)
stores said evaluated bio-characteristic index and
said input personal body information, and said dis-
play device (9, 13) graphically displays variations of
characteristic values in at least a first and a second
units of time, said characteristic values in said first
unit of time being defined by stored past bio-char-
acteristic indexes, and said characteristic values in
said second unit of time being defined by average
values of characteristic values calculated based on
a plurality of index values in said first unit of time,
characterised in that said variations of character-

istic values in at least a first and a second units of
time are displayed simultaneously.

3. A bio-characteristic value measuring device with
graphical display according to claim 1, wherein said
measuring device (6) measures a body weight, said
storage device (14) stores a measured body weight
value, and said display device (9,13) graphically
displays simultaneously a plurality of variations
among a daily variation, a weekly variation and a
monthly variation of stored past body weight values.

4. A bio-characteristic value measuring device with
graphical display according to claim 2, wherein said
measuring device (2A,2B,3A,3B,4,5) measures a
bioelectric impedance value, said arithmetic device
(12) evaluates a body fat of said person to be meas-
ured based on said measured bioelectric imped-
ance value and said input personal body informa-
tion, said storage device (41) stores said evaluated
body fat and said input personal body information,
and said display (9,13) device graphically displays
simultaneously a plurality of variations among a dai-
ly, a weekly and a monthly variations of stored past
body fat data.

5. A bio-characteristic value measuring device with
graphical display according to claim 2, wherein said
measuring device (2A,2B,3A,3B,4,5,6) measures a
body weight and a bioelectric impedance value,
said arithmetic device (12) evaluates a body fat of
said person to be measured based on said meas-
ured bioelectric impedance value and body weight
value and said input personal body information,
said storage device (19) stores said evaluated body
fat and said measured body weight value and said
input personal body information, and said display
device (9,13) graphically displays simultaneously a
plurality of variations among a daily, a weekly and
a monthly variations of stored past body fat data.

6. A bio-characteristic value measuring device with
graphical display according to claim 4 or 5, wherein
said display device (9,13) graphically displays si-
multaneously all of said daily, said weekly and said
monthly variations.

7. A bio-characteristic value measuring device with
graphical display according to claim 6, wherein said
display device (9,13) graphically displays said var-
iation during seven days with respect to said daily
variation, said variation during twelve weeks with
respect to said weekly variation and said variation
during twelve months with respect to said monthly
variation.

8. A bio-characteristic value measuring device with
graphical display according to any one of claims 4

11 12



EP 1 095 613 B1

8

5

10

15

20

25

30

35

40

45

50

55

to 7, wherein said display device (9,13) is made of
dot matrix type LCD, a bar graph is employed as a
graph displayed on said dot matrix type LCD, and
when a plurality of variations among said daily, said
weekly and said monthly variation is displayed si-
multaneously, a variation in one period is indicated
by all dots included in said bar graph showing val-
ues of said variations and another variation in an-
other period adjacent to said one period is indicated
only by dots for indicating said values of another
variation.

9. A bio-characteristic value measuring device with
graphical display according to any one of claims 4
to 8, wherein said body fat displayed on said display
device (9,13) is a body fat mass which means a
weight thereof.

Patentansprüche

1. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Darstellung bzw. Anzei-
ge, aufweisend: eine Messvorrichtung (2A, 2B, 3A,
3B, 4, 5, 6); eine Speichervorrichtung (14); und eine
Anzeigevorrichtung (9, 13), wodurch die Messvor-
richtung (2A, 2B, 3A, 3B, 4, 5, 6) einen biocharak-
teristischen Wert misst, die Speichervorrichtung
(14) einen gemessenen charakteristischen Wert
speichert und die Anzeigevorrichtung (9, 13) Varia-
tionen der charakteristischen Werte in wenigstens
einer ersten und einer zweiten Zeiteinheit grafisch
darstellt bzw. anzeigt, wobei die charakteristischen
Werte in der ersten Zeiteinheit durch gespeicherte
charakteristische Werte definiert sind und die cha-
rakteristischen Werte in der zweiten Zeiteinheit
durch Mittelwerte der charakteristischen Werte de-
finiert sind, wobei diese Mittelwerte beruhend auf
einer Mehrzahl von charakteristischen Werten in
der ersten Zeiteinheit berechnet sind, dadurch ge-
kennzeichnet, dass die Variationen der charakte-
ristischen Werte in wenigstens einer ersten und ei-
ner zweiten Zeiteinheit gleichzeitig dargestellt wer-
den.

2. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Anzeige bzw. Darstel-
lung aufweisend: eine Messvorrichtung (2A, 2B,
3A, 3B, 4, 5); eine Eingabevorrichtung (11); eine
Arithmetik- bzw. Rechenvorrichtung (12); eine
Speichervorrichtung (14); und eine Anzeigevorrich-
tung (13), wodurch die Messvorrichtung (2A, 2B,
3A, 3B, 4, 5) einen biocharakteristischen Wert
misst, die Eingabevorrichtung (11) eine persönliche
Körperinformation einer zu messenden Person ein-
gibt, die Arithmetikvorrichtung (12) einen biocha-
rakteristischen Index der zu messenden Person be-
ruhend auf einem gemessenen biocharakteristi-

schen Wert und einer eingegebenen persönlichen
Körperinformation auswertet bzw. bewertet, die
Speichervorrichtung (14) den bewerteten biocha-
rakteristischen Index und die eingegebene persön-
liche Körperinformation speichert und die Anzeige-
vorrichtung (9, 13) Variationen der charakteristi-
schen Werte in wenigstens einer ersten und einer
zweiten Zeiteinheit grafisch darstellt bzw. anzeigt,
wobei die charakteristischen Werte in der ersten
Zeiteinheit durch gespeicherte, frühere biocharak-
teristische Indizes definiert sind und die charakteri-
stischen Werte in der zweiten Zeiteinheit durch Mit-
telwerte der charakteristischen Werte definiert sind,
wobei diese Mittelwerte beruhend auf einer Mehr-
zahl von Indexwerten in der ersten Zeiteinheit be-
rechnet sind, dadurch gekennzeichnet, dass die
Variationen der charakteristischen Werte in wenig-
stens einer ersten und einer zweiten Zeiteinheit
gleichzeitig dargestellt werden.

3. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Anzeige nach Anspruch
1, wobei die Messvorrichtung (6) ein Körpergewicht
misst, die Speichervorrichtung (14) einen gemes-
senen Körpergewichtswert speichert, und die An-
zeigevorrichtung (9, 13) eine Mehrzahl von Varia-
tionen unter einer täglichen Variation, einer wö-
chentlichen Variation und einer monatlichen Varia-
tion von gespeicherten, früheren Körpergewichts-
werten gleichzeitig grafisch darstellt bzw. anzeigt.

4. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Darstellung nach An-
spruch 2, wobei die Messvorrichtung (2A, 2B, 3A,
3B, 4, 5) einen bioelektrischen Impedanzwert misst,
die Arithmetikvorrichtung (12) ein Körperfett der zu
messenden Person beruhend auf dem gemesse-
nen bioelektrischen Impedanzwert und der einge-
gebenen persönlichen Körperinformation auswer-
tet bzw. bewertet, die Speichervorrichtung (14) das
bewertete Körperfett und die eingegebene persön-
liche Körperinformation speichert, und die Anzeige-
vorrichtung (9, 13) eine Mehrzahl von Variationen
unter einer täglichen, einer wöchentlichen und einer
monatlichen Variation von gespeicherten, früheren
Körperfettdaten gleichzeitig grafisch darstellt bzw.
anzeigt.

5. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Darstellung bzw. Anzei-
ge nach Anspruch 2, wobei die Messvorrichtung
(2A, 2B, 3A, 3B, 4, 5, 6) ein Körpergewicht und ei-
nen bioelektrischen Impedanzwert misst, die Arith-
metikvorrichtung (12) ein Körperfett der zu messen-
den Person beruhend auf dem gemessenen bio-
elektrischen Impedanzwert und dem Körperge-
wichtswert und der eingegebenen persönlichen
Körperinformation auswertet bzw. bewertet, die
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Speichervorrichtung (14) das bewertete Körperfett
und den gemessenen Körpergewichtswert und die
eingegebene persönliche Körperinformation spei-
chert und die Anzeigevorrichtung (9, 13) eine Mehr-
zahl von Variationen unter einer täglichen, einer wö-
chentlichen und einer monatlichen Variation von ge-
speicherten, früheren Körperfettdaten gleichzeitig
grafisch darstellt bzw. anzeigt.

6. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Anzeige nach Anspruch
4 oder 5, wobei die Anzeigevorrichtung (9, 13)
sämtliche der täglichen, wöchentlichen und monat-
lichen Variationen gleichzeitig grafisch darstellt
bzw. anzeigt.

7. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Darstellung nach An-
spruch 6, bei der die Anzeigevorrichtung (9, 13) die
Variation während sieben Tagen in Bezug auf die
tägliche Variation, die Variation während zwölf Wo-
chen in Bezug auf die wöchentliche Variation und
die Variation während zwölf Monaten in Bezug auf
die monatliche Variation grafisch darstellt bzw. an-
zeigt.

8. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Darstellung nach einem
der Ansprüche 4 bis 7, bei der die Anzeigevorrich-
tung (9, 13) aus einer LCD bzw. Flüssigkristallan-
zeige vom Punktraster- bzw. Punktmatrixtyp herge-
stellt ist, ein Balkendiagramm als eine an der LCD
vom Punktmatrixtyp angezeigte Grafik verwendet
wird, und, wenn eine Mehrzahl von Variationen un-
ter der täglichen, der wöchentlichen und der monat-
lichen Variation gleichzeitig dargestellt wird, eine
Variation in einer Periode durch sämtliche in dem
Balkendiagramm enthaltenen Punkte angezeigt
bzw. angedeutet wird, welches Werte der Variatio-
nen zeigt, und eine andere Variation in einer ande-
ren Periode benachbart bzw. angrenzend zu der ei-
nen Periode nur durch Punkte zum Anzeigen der
Werte einer anderen Variation angezeigt bzw. an-
gedeutet wird.

9. Vorrichtung zum Messen eines biocharakteristi-
schen Werts mit grafischer Darstellung nach einem
der Ansprüche 4 bis 8, bei der das an der Anzeige-
vorrichtung (9, 13) angezeigte Körperfett eine Kör-
perfettmasse ist, welche ein Gewicht von diesem
bedeutet.

Revendications

1. Dispositif de mesure de valeurs de bio-caractéristi-
ques avec un dispositif d'affichage graphique, com-
prenant: un dispositif de mesure (2A, 2B, 3A, 3B, 4,

5, 6); un dispositif de mémoire (14); et un dispositif
d'affichage (9, 13), ledit dispositif de mesure (2A,
2B, 3A, 3B, 4, 5, 6) mesurant une valeur de bio-
caractéristique, ledit dispositif de mémoire (14) mé-
morise une valeur caractéristique mesurée, et ledit
dispositif d'affichage (9, 13) affiche graphiquement
des variations de valeurs caractéristiques dans au
moins des première et seconde unités de temps,
lesdites valeurs caractéristiques dans ladite unité
de temps étant définies par des valeurs caractéris-
tiques mémorisées, et lesdites valeurs caractéristi-
ques dans ladite seconde unité de temps étant dé-
finies par des valeurs moyennes de valeurs carac-
téristiques calculées sur la base de la pluralité de
valeurs caractéristiques définies par ladite premiè-
re unité de temps, caractérisé en ce que lesdites
variations de valeurs caractéristiques dans au
moins une première et une seconde unités de
temps sont affichées simultanément.

2. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
comprenant: un dispositif de mesure (2A, 2B, 3A,
3B, 4, 5); un dispositif d'entrée (11); un dispositif
arithmétique (12); un dispositif de mémoire (14); et
un dispositif d'affichage (13), dans lequel ledit dis-
positif de mesure (2A,28, 3A, 3B', 4, 5) mesure une
valeur bio-caractéristique, ledit dispositif d'entrée
(11) introduit une information de corps personnelle
d'une personne devant être mesurée, ledit dispositif
arithmétique (12) évalue un indice bio-caractéristi-
que de ladite personne à mesurer sur la base d'une
valeur bio-caractéristique mesurée et d'une infor-
mation de corps personnelle entrée, ledit dispositif
de mémoire (14) mémorise ledit indice bio-caracté-
ristique évalué et ladite information de corps per-
sonnelle entrée, et ledit dispositif d'affichage (9, 13)
affiche graphiquement des variations de valeurs ca-
ractéristiques en au moins des première et seconde
unités de temps, lesdites valeurs caractéristiques
dans ladite première unité de temps étant définies
par les indices bio-caractéristiques antérieurs mé-
morisés, et lesdites valeurs caractéristiques dans
ladite seconde unité de temps étant définies par des
valeurs moyennes de valeurs caractéristiques cal-
culées sur la base d'une pluralité de valeurs d'indi-
ces dans ladite première unité de temps, caracté-
risé en ce que lesdites variations de valeurs carac-
téristiques dans au moins des première et seconde
unités de temps sont affichées simultanément.

3. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon la revendication 1, dans lequel ledit dispositif
de mesure (6) mesure le poids d'un corps, ledit dis-
positif de mémoire (14) mémorise une valeur me-
surée du poids du corps et ledit dispositif d'affichage
(9, 13) affiche graphiquement simultanément une
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pluralité de variations parmi une variation journaliè-
re, une variation hebdomadaires et une variation
mensuelle des valeurs antérieures mémorisées du
poids du corps.

4. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon la revendication 2, dans lequel ledit dispositif
de mesure (2A, 2B, 3A, 3B, 4, 5) mesure une valeur
d'impédance bioélectrique, ledit dispositif arithmé-
tique (12) évalue des graisses du corps de ladite
personne devant être mesurée sur la base de ladite
valeur d'impédance bioélectrique mesurée et de la-
dite information de corps personnelle entrée, ledit
dispositif de mémoire (14) mémorisant lesdites
graisses évaluées du corps et ladite information de
corps personnelle entrée, et ledit dispositif d'affi-
chage (9, 13) affiche graphiquement simultanément
une pluralité de variations parmi une variation jour-
nalière, une variation hebdomadaire et une varia-
tion mensuelle des données antérieures mémori-
sées de graisses du corps.

5. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon la revendication 2, dans lequel ledit dispositif
de mesure (2A, 2B, 3A, 3B, 4, 5, 6) mesure un poids
du corps et une valeur d'impédance bioélectrique,
ledit dispositif arithmétique (12) évalue les graisses
du corps de ladite personne à mesurer sur la base
de ladite valeur d'impédance bioélectrique mesurée
et d'une valeur du poids du corps et de ladite infor-
mation de corps personnelle entrée, ledit dispositif
de mémoire (14) mémorise lesdites graisses éva-
luées du corps et ladite valeur de poids du corps
mesurée et ladite information de corps personnelle
entrée, et le dispositif d'affichage (9, 13) affiche gra-
phiquement simultanément une pluralité de varia-
tions parmi une variation journalière, une variation
hebdomadaire et une variation mensuelle de don-
nées antérieures mémorisées de graisses du corps.

6. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon la revendication 4 ou 5, dans lequel ledit dis-
positif d'affichage (9, 13) affiche graphiquement si-
multanément l'ensemble desdites variations jour-
nalières, desdites variations hebdomadaires et
desdites variations mensuelles.

7. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon la revendication 6, dans lequel ledit dispositif
d'affichage (9, 13) affiche graphiquement ladite va-
riation pendant sept jours en rapport avec ladite va-
riation journalière, ladite variation pendant douze
semaines en rapport avec ladite variation hebdo-
madaire et ladite variation pendant douze mois en

rapport avec ladite variation mensuelle.

8. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon l'une quelconque des revendications 4 à 7,
dans lequel ledit dispositif d'affichage (9, 13) est for-
mé d'un dispositif LCD du type à matrice de points,
un graphique à barres est utilisé en tant que graphi-
que affiché sur ledit dispositif LCD du type à matrice
de points, et, lorsqu'une pluralité de variations par-
mi ladite variation journalière, ladite variation heb-
domadaire et ladite variation mensuelle, sont affi-
chées simultanément, une variation pendant une
période est indiquée par le fait que tous les points
contenus dans ledit graphique à barres présentant
des valeurs desdites variations et une autre varia-
tion pendant une autre période adjacente à ladite
période est indiquée uniquement par des points
servant à indiquer lesdites valeurs de l'autre varia-
tion.

9. Dispositif de mesure de valeurs bio-caractéristi-
ques comportant un dispositif d'affichage graphique
selon l'une quelconque des revendications 4 à 8,
dans lequel lesdites graisses du corps affichées sur
ledit dispositif d'affichage (9, 13) sont une masse
de graisses du corps, ce qui signifie un poids de ces
graisses.
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