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Description

Background of the Invention:

Field of the Invention:

[0001] The present invention relates to a visceral fat estimation apparatus for estimating a visceral fat of a person
to be measured.

Prior Art:

[0002] Various types of apparatus for measuring a body fat of a person that is considered as the cause of adiposity
have been known in the art. For example, Japanese Patent Publication No. 5-49050 discloses a body fat weight meter
in which a personal data such as sex, height and age is entered and measurement of body weight and impedance
between extreme parts of the body is performed for estimating the weight of fat tissue in a whole body. Also known in
the art is an MRI apparatus or an X-ray CT apparatus in which a tomogram of an abdomen (or a navel region) of the
body is taken and an analysis of the picture is performed to derive a subcutaneous fat area or a visceral fat area.
[0003] Furthermore, several types of calorie calculators for promptly calculating calorie intake and calorie consump-
tion due to an exercise have been proposed for the purpose of curing any adiposity.

[0004] In this connection the adiposity is divided into two types: subcutaneous fat type and visceral fat type. Recently
it becomes more important to know the amount of visceral fat due to the fact that it greatly contributes to onset of adult
noncommunicable disease. Therefore, it is necessary to determine whether the adiposity is of subcutaneous fat type
or of visceral fat type.

[0005] Unfortunately the prior art apparatus as described above are defective in the following point of view: The body
fat weight meter provides the body fat mass and body fat rate only in a whole body. The MRI and X-ray CT apparatus
are expensive in cost. In addition, an expert person is necessary for positioning a person to be measured so that he
lies facing upward and keeps such posture during the period of measurement. Accordingly, the person to be measured
can't operate the apparatus by himself, which means that the apparatus is not suitable for home use. Furthermore, the
apparatus is bulky and cumbersome in handling. It takes longer period of time for measurement. In particular, during
the measurement using the X-ray CT apparatus, the person to be measured may be subjected to exposure of radiation
that is lower in dose, not substantially affected to the health. Therefore, the person is not mentally willing to have the
measurement using the X-ray. Moreover, any repetition of several times of such measurement is not allowable because
of accumulation in dose of exposure of radiation.

[0006] On the other hand, the calorie calculator in the prior art has capability of simply calculating the calorie value,
but has nothing associated with the body fat meter. In order to cure any adiposity it is highly desire to have some
function of associating the calorie control with the visceral fat meter in such manner that the current value of visceral
fat area or body fat rate can be measured; if it falls within the region of adiposity then the target value of visceral fat
area or body fat rate can be set; and the further target value of calorie intake and calorie consumption to attain said
target value can be set. There are some apparatus available in the market having capability of setting the target value
of body fat rate and calorie consumption, but none of them provide function of additionally setting the target value of
calorie intake and visceral fat area.

[0007] EP 1063500 A2 discloses a method and apparatus for measuring the distribution of body fat. In the described
apparatus a bioelectrical impedance and a thickness of abdominal subcutaneous fatis measured based on the personal
data such as sex, age, height, weight, etc.

[0008] WO 01/15601 discloses a health amount of exercise managing device. The disclosed device discloses the
use of calorie control in order to reduce the fatness of the body.

[0009] Itis an object of the present invention to provide a visceral fat estimation apparatus in which the measurement
of a visceral fat can easily be made.

[0010] This object is solved according to the present invention by an apparatus having the features disclosed in claim
1. Preferred embodiments are disclosed in the dependent claims.

[0011] In view of the above an object of the present invention is to provide a new and improved apparatus for esti-
mating visceral fat in which measurement of visceral fat can easily be made; if it falls within the region of adiposity then
the target value of visceral fat area can be set; and the calorie intake and the calorie consumption can be controlled
to attain said target value.

Summary of the Invention:

[0012] According to one embodiment of the present invention said input device for entering the height is a height
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meter.

[0013] According to another embodiment of the present invention said input device for entering the height is a keying
device that manually enters the height.

[0014] According to further embodiment of the present invention said input device for entering the body weight is a
weight sensor.

[0015] According to yet further embodiment of the present invention said input device for entering the body weight
is a keying device that manually enters the body weight.

[0016] According to yet further embodiment of the present invention said input device for entering the body fat rate
is a body fat meter.

[0017] According to yet further embodiment of the present invention said input device for entering the body fat rate
is a keying device that manually enters the body fat rate.

[0018] According to yet further embodiment of the present invention said calorie consumption determination device
determines the calorie to be consumed due to an exercise for a day based on any one of the target values for visceral
fat area, body fat rate and body weight and on the time period during which the target value is to be attained.

Brief Description of the Drawings:

[0019] Now, the present invention will be described in more detail with reference to the accompanying drawings, in
which:

Fig. 1 is a front elevation view of a visceral fat estimation apparatus according to one embodiment of the present
invention;

Fig. 2 is a block diagram illustrating an electrical circuit configuration of the visceral fat estimation apparatus in
Fig. 1;

Fig. 3 is a flow chart illustrating a main program routine for the visceral fat estimation apparatus in Fig. 1;

Fig. 4 is a flow chart illustrating a measurement routine for the visceral fat estimation apparatus in Fig. 1;

Fig. 5 is a flow chart illustrating a setting routine for the visceral fat estimation apparatus in Fig. 1;

Fig. 6 is a flow chart illustrating a graphic display routine for the visceral fat estimation apparatus in Fig. 1;

Fig. 7 is a flow chart illustrating a calorie intake calculation routine for the visceral fat estimation apparatus in Fig. 1;
Fig. 8 is a flow chart illustrating a calorie consumption processing routine for the visceral fat estimation apparatus
in Fig. 1;

Fig. 9 is a flow chart illustrating a comment processing routine for the visceral fat estimation apparatus in Fig. 1;
Figs. 10A and 10B show one example of display of input and output values in the visceral fat estimation apparatus
in Fig. 1;

Fig. 11 shows one example of display of target for diet in the visceral fat estimation apparatus in Fig. 1;

Figs. 12A and 12B graphically show visceral fat area in the visceral fat estimation apparatus in Fig. 1;

Figs. 13A and 13B show one example of display of food name and amount of intake for that food,;

Fig. 14 shows one example of display of calorie consumption due to exercise;

Figs. 15A and 15B show one example of display of comment;

Figs. 16A to 16F show another example of display of comment; and

Fig. 17 is a perspective view illustrating an apparatus including a bioelectrical impedance measurement section
separated from the apparatus in Fig. 1; and a body weight measurement section.

Description of the Preferred Embodiments:

[0020] Fig. 1 is a front elevation view of a visceral fat estimation apparatus according to one embodiment of the
present invention.

[0021] Fig. 2 is a block diagram illustrating an electrical circuit configuration of the visceral fat estimation apparatus
in Fig. 1. The visceral fat estimation apparatus 41 according to this embodiment comprises: current supplying electrodes
42a, 42b for forming a current path in a living body; voltage detection electrodes 43a, 43b for detecting potential dif-
ference across the living body; "T" key 45U, "\" key 45D, "—" key 45R and "«" key 45L all for altering the numerical
value; a return key 46 for returning to the previous value; a decision key 47 for proceeding to the next item; a meas-
urement key 48 for effecting measurement; a set key 49 for setting the target value of visceral fat area, etc.; a graph
key 50 for graphically showing any daily change in measurement result and arithmetic result; an intake key 51 for
setting the condition under which the calorie intake is calculated; a consumption key 52 for setting the condition under
which the calorie consumption is calculated; a comment key 53 for calculating an allowable calorie intake and the
calorie to be consumed due to an exercise for that day; and a display section 44 for displaying the setting condition
and the calculation result.
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[0022] The current supplying electrodes 42a, 42b are positioned on an upper surface of the visceral fat estimation
apparatus, and the voltage detection electrodes 43a, 43b are positioned on side surfaces of the apparatus. When the
measurement is performed a thumb finger of a left hand of a person to be measured is contact with the current supplying
electrode 42a, and a thumb finger of a right hand of the person is contact with the current supplying electrode 42b.
Furthermore, a palm of the left hand is contact with the voltage detection electrode 43a, and a palm of the right hand
is contact with the voltage detection electrode 43b.

[0023] The apparatus 41 further has an electronic circuit board 60 mounted therein. On the circuit board 60 there
are mounted the following components: the display section 44; a radio frequency (RF) constant current circuit 67 for
supplying a weak RF constant current to the current supplying electrodes 42a, 42b; a voltage measurement circuit 68
for detecting a potential difference for the living body across the voltage detection electrodes 43a, 43b; an A/D converter
circuit 69 for converting an analogue signal from the voltage measurement circuit 68 into a digital signal; a clock 66;
a memory 65 for storing the setting condition and the calculation result, etc.; and a CPU 64 for processing the control
and arithmetic operation of body fat rate and visceral fat area based on the measurement condition and the living body
impedance measurement data.

[0024] Next, measurement operation for estimating the visceral fat according to the embodiment will be summarized.
First of all, when a battery is installed, setting of the current date and time is requested. The setting is done to initialize
the clock 66. Fig. 3 is a flow chart illustrating a main program routine for the visceral fat estimation apparatus in Fig.
1. At first step S31 a check is made to determine whether any one of the keys is depressed. If not, the routine returns
to step S31. But, if so, the power supply is turned ON. Then, at step S32 it is determined whether the measurement
key 48 is depressed or not. If so, the measurement is performed in step S33, and the routine returns to step S31. At
step S34 it is determined whether the set key 49 is depressed or not. If so, the setting is performed in step S35, and
the routine returns to step S31. At step S36 it is determined whether the graph key 50 is depressed or not. If so, the
graph process is performed in step S37, and the routine returns to step S31. At step S38 it is determined whether the
intake key 51 is depressed or not. If so, the intake process is performed in step S39, and the routine returns to step
S31. At step S40 it is determined whether the consumption key 52 is depressed or not. If so, the consumption process
is performed in step S41, and the routine returns to step S31. At step S42 it is determined whether the comment key
53 is depressed or not. If so, the comment process is performed in step S43, and the routine returns to step S31.
[0025] Fig. 4 is a flow chart illustrating a measurement routine when the measurement key 48 is depressed. At step
S61 a check is made to determine whether registration of a person to be measured has been done. If so, the routine
proceeds to step S82. If not, at step S62 the display section 44 flashes man and woman marks. At step S63 it is
determined whether any one of "T" key 45U or "\" key 45D is depressed. If not, the routine proceeds to step S65. At
step S64 a man or a woman is selected. At step S65 it is determined whether the decision key 47 is depressed or not.
If not, the routine returns to step S63.

[0026] At step S66 the display section 44 flashes "Height "H"=160cm". At step S67 it is determined whether any one
of "T" key 45U or "" key 45D is depressed. If not, the routine proceeds to step S69. If "T" key 45U is depressed in
step S68 then "H" is increased by one. But, if "l" key 45D is depressed then "H" is decreased by one. The routine
returns to step S67. If the decision key 47 is not depressed in step S69 then the routine returns to step S67. At steps
S70 to S81 setting of the age "Age", the waist size "W" and the body weight "M" is performed in the same manner as
that of the height. Thereafter, the routine proceeds to step S96.

[0027] At step S82 the sex, height "H", age "Age" and waist size "W" of the registered personal data are displayed
on the display section 44, as shown in Fig. 10A. The body weight "M" is flashed. At step S83 it is determined whether
the decision key 47 is depressed or not. If so, the routine proceeds to step S96. If not, at step S84 it is determined
whether any one of "T" key 45U or "\" key 45D is depressed. If not, the routine proceeds to step S86. If the "T" key
45U is depressed then "M" is increased by one in step S85. But, if the "" key 45D is depressed then "M" is decreased
by one. The routine returns to step S84. If the decision key 47 is depressed in step S86 then the routine proceeds to
step S96. If the "«" key 45L or the return key 46 is not depressed in step S87 then the routine returns to step S84. At
steps S88 to S95 setting of the waist size "W" and the body weight "M" is performed in the same manner as above.
[0028] At step S96 measurement of the impedance is performed. The left thumb finger of the person to be measured
is contact with the current supplying electrode 42a, the right thumb finger is contact with the current supplying electrode
42b, the left palm is contact with the voltage detection electrode 43a, and the right palm is contact with the voltage
detection electrode 43b. When measurement is started the RF constant current circuit 67 produces a weak RF constant
current output "I". This current output is applied to the person to be measured via the current supplying electrodes 42a,
42b. The current flowing through the body of the person at this time is detected by the voltage measurement circuit 68
as the living body potential difference between the voltage detection electrodes 43a, 43b. This analog output signal is
converted into the digital signal "V" in the A/D converter circuit 69. Then, the impedance is calculated by the formula
"voltage V + current I".

[0029] At step S97 the body fat rate and the visceral fat area "Y" are calculated and displayed on the display section
44, as shown in Fig. 10B. Itis well known that the body fat rate for a whole body is derived from the impedance between
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both hands according to the correlation formula. A multiple regression analysis is applied with an objective variable of
"Y" and descriptive variables of height "H", body weight "M" and waist size "W" to produce a regression formula that
is stored in the memory 65 in advance and is used to derive a visceral fat area "Y," as follows:

Y4=C, X height "H"+C, X body weight "M"+C; X waist size "W"

+C, X body fat mass "F"+Cg (1
The age may additionally be included as follows:

Y,=C,; X height "H"+C,, X body weight "M"+C,; X waist size "W"

+C,, X body fat mass "F"+C,; X age "Age"+Cg (2)
Alternatively, the waist size "W" may be omitted, but instead, the body mass index "BMI" may be included as follows:
Y;3=C4y X "BMI"+C4, X body fat mass "F"+C4 (3)

Where "BMI"=body weight (kg) + height (m) + height (m).

[0030] Fig.5is aflow chartillustrating a setting routine when the set key 49 is depressed. Here, either one of visceral
fat area, body weight or body fat rate is selected as the target parameter for diet and setting of the target value is
performed. Initially, before the set key 49 is depressed, it is determined whether the measurement key has been de-
pressed and the measurement process has been done. If not, a message "depress the measurement key and perform
the measurement process" is displayed on the display section 44, and the sub-routine is ended. At step S101 the target
value of visceral fat area Y=100 cm? is displayed on the display section 44, as shown in Fig. 11. At step S102 it is
determined whether any one of "T" key 45U or "\" key 45D is depressed. If not, the routine proceeds to step S104. If
the "T" key 45U is depressed in step S102 then the target value for visceral fat area is increased by one. But, if the "J"
key 45D is depressed then the target value for visceral fat area is decreased by one. The routine returns to step S102.
[0031] At step S104 it is determined whether the decision key 47 is depressed or not. If so, the routine proceeds to
step S107. At step S105 it is determined whether any one of "<" key 45L or "—" key 45R is depressed. If not, the
routine proceeds to step S102. At step S106 either one of the body weight or the body fat rate is selected as the target
parameter. The routine proceeds to step S102.

[0032] At step S107 the time period during which the target value is to be attained is displayed on the display section
44 as "P=30 days". At step S108 it is determined whether any one of "T" key 45U or "\" key 45D is depressed. If not,
the routine proceeds to step S110. If the "T" key 45U is depressed then the target time period is increased by one in
step S109. But, if the "" key 45D is depressed then the target time period is decreased by one. The routine returns
to step S108. At step S110 it is determined whether the decision key 47 is depressed or not. If not, the routine returns
to step S108.

[0033] At step S111 the total calorie to be consumed in order to attain the target value for visceral fat area, body fat
rate or body weight is calculated. The body fat mass to be reduced is calculated from the visceral fat area to be reduced.
The body fat mass to be reduced is also calculated from the body fat rate to be reduced. The body fat mass is additionally
calculated from the body fat rate and the body weight to be reduced. There is a uniquely defined relationship between
the body fat rate to be reduced and the calorie to be consumed, which relationship is used to derive the total calorie
to be consumed due to an exercise. Then, based on this total calorie and the target time period "P", the calorie to be
consumed due to an exercise for a day is calculated. Thereafter, an initial setting of the variable (or calorie to be
consumed due to an exercise) is performed using the following formula:

(Calorie to be consumed due to an exercise) = (Calorie to be consumed

due to an exercise for a day)

[0034] At step S112 basal metabolism is calculated. Because the basal metabolism is proportional to fat free mass
it can be calculated from the fat free mass and the personal parameter. By its definition the fat free mass is calculated
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using the formula "body weight X (1-body fat rate)". Then, the initial value of target calorie intake is calculated. In this
embodiment the ideal calorie intake is used as the initial value. The ideal calorie intake can be derived from the energy
requirement per body weight. In this connection it has been known that the energy requirement per body weight is
determined based on intensity in living activity, age and sex of a person to be measured.

[0035] Atstep S113 the initial value of target calorie intake calculated in the previous step is displayed on the display
section 44. At step S114 it is determined whether any one of "T" key 45U or "\" key 45D is depressed. If not, the routine
proceeds to step S116. If the "T" key 45U is depressed then the target calorie intake is increased by one in step S115.
This slightly higher calorie setting is to be attained mainly by calorie consumption as the result of an exercise. But, if
the "l" key 45D is depressed then the target calorie intake is decreased by one. This slightly lower calorie setting is
to be attained mainly by a diet. At step S116 it is determined whether the decision key 47 is depressed or not. If not,
the routine returns to step S114. At step S117 the target calorie intake is set as the initial value of the variable (allowable
calorie intake) and is displayed on the display section 44. Thereafter, if no key is depressed within the predetermined
period, the power supply is automatically turned OFF.

[0036] Basically, in this apparatus, the target calorie intake is never set at the value lower than the ideal calorie intake.
The reason for which is as follows: If it is attempted to reduce the body fat simply by the diet then not only the fat but
also the muscle and the bone would be reduced. Reduction of muscle causes reduction of basal metabolism of the
whole body, and as the result, the body weight becomes difficult to reduce so that even slight overeating makes to
grow fat. However, the present apparatus has additional capability of adjusting the target calorie intake for the sake of
a person who wants to reduce the target calorie intake irrespective of taking into account of such fact.

[0037] Fig. 6 is a flow chart illustrating a graphic display routine when the graph key 50 is depressed. The routine
produces a graph showing any daily change in visceral fat area, body weight and body fat rate. When the graph key
50 is depressed the display section 44 displays a screen as shown in Fig. 12A in step S121. The display "visceral fat
area" is underlined. At step S122 it is determined whether any one of "T" key 45U or "" key 45D is depressed. If not,
the routine proceeds to step S124. If the "J" key 45D is depressed then the underline is downwardly moved in position
in step S123. That is to say, the display "body weight" is underlined. If the "" key 45D is depressed once again then
the underline is further downwardly moved in position so that the display "body fat rate" is underlined. Inversely, if the
"T" key 45U is depressed the underline is upwardly moved in position.

[0038] At step S124 it is determined whether the decision key 47 is depressed. If not, the routine returns to step
S122. At step S125 the daily change for the underlined item is graphically displayed. The screen as shown in Fig. 12B
shows the case where the underlined item is visceral fat area. At step S126 it is determined whether the "«" key 45L
is depressed. If not, the routine returns to step S126. At step S127 the data displayed is replaced with the previous
data that has been displayed just before. The routine returns to step S125.

[0039] Fig. 7 is a flow chart illustrating an intake process routine when the intake key 51 is depressed. The routine
calculates the calorie intake given by some food selected. When the intake key 51 is depressed then a systematic
table of Japanese fifty sounds is displayed on the display section 44 to select the food, as shown in Fig. 13A, at step
S131. An underlined row of characters is selected. In the case as shown in Fig. 13 a row beginning with a character
"7 "is selected. At step S132 it is determined whether any one of the "T" key 45U, "J" key 45D, "—" key 45R or "«"
key 45L is depressed. If not, the routine proceeds to step S134. But, if so, the underline is moved in upward, downward,
right-hand or left-hand direction by one position. The routine returns to step S 131.

[0040] At step S134 it is determined whether the decision key 47 is depressed or not. If not, the routine returns to
step S131. At step S135 the food name whose first character is one that is selected is displayed, as shown in Fig. 13B.
In this example a character " 7" is selected, and as the result, the food name " # 4 & ¥ (noodle in soup)" that begins
with "#" selected is displayed with the underline. At step S136 it is determined whether the "J" key 45D is depressed
or not. If not, the routine proceeds to step S138. At step S137 the underline is moved in downward direction by one
position. The routine returns to step S135. At step S136 an additional decision may arbitrarily be performed to determine
whether the "T" key 45U is depressed. In this case it is possible to correct the position of the underline if the "." key
45D is depressed too many.

[0041] At step S138 it is determined whether the decision key 47 is depressed. If not, the routine returns to step
S135. At step S139 it is determined whether the "T" key 45U or "\" key 45D is depressed. If not, the routine proceeds
to step S141. But, if the "T" key 45U is depressed, the amount of intake (%) displayed at lower left position of the screen
of the display 44 is increased to "110%", for example, at step S140. Instead, if the "l" key 45D is depressed, it is
decreased to "90%", for example. For the food that is selected at step S137, the calorie intake corresponding to the
amount of intake as assigned at step S140 is calculated and the result is displayed at lower right position of the screen
of the display 44. In this connection, it is assumed that a list representing the relationship between each of the foods
and the corresponding calorie value per a food unit (100%) is stored in the memory 65 in advance. In this example,
as shown in Fig. 13B, a bowlful of "4 4 7 ¥ (noodle in soup)" (100%) is stored in the memory 65, together with the
corresponding value of "302kcal". Then the routine returns to step S139.

[0042] At step S141 it is determined whether the decision key 47 is depressed. If not, the routine returns to step
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S139. At step S142 the finally determined calorie intake is added to the value of calorie intake variable stored in the
memory 65. Then, the remaining allowable calorie intake is updated according to the following formula:

(Remaining allowable calorie intake) = (Total allowable calorie intake) -

(Actual calorie intake)

The routine returns to step S131 for displaying a systematic table of Japanese fifty sounds.

[0043] Fig. 8 is a flow chart illustrating a consumption processing routine if consumption key 52 is depressed. This
routine calculates the calorie consumption due to an exercise assigned. If the consumption key 52 is depressed the
exercise items are sequentially displayed in the order of Japanese fifty sounds on the display 44, at step S151, as
shown in Fig. 14. The exercise items selected is indicated by an underline. At step S152 it is determined whether the
"T" key 45U or "" key 45D is depressed. If not, the routine proceeds to step S154. But, if the "T" key 45U is depressed,
the underline is moved upwardly by one position in step S153. Instead, if the "|" key 45D is depressed, the underline
is moved downwardly by one position. The routine returns to step S151.

[0044] At step S154 it is determined whether the decision key 47 is depressed. If not, the routine returns to step
S151. At step S155 it is determined whether the "T" key 45U or "\" key 45D is depressed. If not, the routine proceeds
to step S157. If the "T" key 45U is depressed the time duration of exercise displayed at lower left of the screen of the
display 44 is increased, at step S156. But, if the "1" key 45D is depressed, it is decreased. The calorie to be consumed
due to the exercise selected at step S153 during the time duration assigned at step S156 is calculated and the result
is displayed at lower right of the screen of the display 44. In this connection it is assumed that a list representing the
relationship between each of the exercise items and the corresponding calorie consumption per one min. of exercise
and per 1kg of body weight is stored in the memory 65 in advance. In the example of Fig. 14, a "jogging (normal speed)"
is stored in the memory 65, together with the corresponding calorie consumption of "0.117kcal/kg/min." In view of the
body weight of the person to be measured, as shown in Fig. 10A, the calorie consumption due to the exercise during
10 min. is calculated to be 74.2kcal. Then, the routine returns to step S155.

[0045] At step S157 it is determined whether the decision key 47 is depressed. If not, the routine returns to step
S155. At step S158 the finally determined calorie consumption is added to the value of calorie consumption variable
stored in the memory 65. Then, the remaining calorie consumption is updated according to the following formula:

(Remaining calorie consumption) = (Total calorie consumption) -

(Actual calorie consumption)

Then, the routine returns to step S151.

[0046] Fig. 9 is a flow chart illustrating a comment processing routine if a comment key 53 is depressed. The data
including the remaining allowable calorie intake and the remaining calorie consumption due to exercise for that day
after the time that the comment key 53 is depressed is displayed on the display section 44. In addition, the total calorie
value for the preceding day and some message such as "Lack of exercise" are also displayed. Initially, before depres-
sion of the comment key 53, it is determined whether the measurement key has been depressed for measurement
process. If not, the message "Depress the measurement key for measurement process" is displayed on the display
section 44. Then, the subroutine is terminated.

[0047] At step S161 the remaining allowable calorie intake and the remaining calorie consumption due to exercise
after the current time is displayed on the display section 44, as shown in Fig. 15A.

[0048] At step S162 it is determined whether the "«" key 45L is depressed. If not, the routine returns to step S161.
At step S163 the total calorie for the preceding day and some message is displayed. The total calorie for the preceding
day is calculated by the following formula:

(Total calorie for preceding day) = (Calorie intake for preceding day) -
(Calorie consumption due to exercise for preceding day) - (Basal

metabolism)

Where the basal metabolism is one that is calculated at step 112 in the flow chart of Fig. 5.
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[0049] Examples of the comment according to the total calorie thus obtained are shown in Fig. 15B and Figs. 16A
to 16F. If the total calorie has a positive value the message "Lack of exercise" is displayed; if it has zero or a negative
smaller value the message "Continue exercise at the same level" is displayed; or if it has a negative larger value the
message "Inadequate intake" is displayed. In view of the intake process described with reference to Fig. 7 and the
consumption process described with reference to Fig. 8, the person to be measured can understand the relationship
between the amount of intake of food and the corresponding calorie intake, and the relationship between the degree
of exercise and the corresponding calorie consumption. Therefore, by displaying the total calorie and the comment,
the person to be measured can easily know the target value for amount of intake of food and for degree of exercise
that he should increase. Furthermore, an amount in decrease of visceral fat area is also displayed, as shown in Fig.
15B. In this case the negative value means that the visceral fat area has been increased. The amount in decrease of
visceral fat area is one that is calculated based on the total calorie. By this display the person to be measured can
know the relationship between the total calorie and the visceral fat area. That is to say, the person to be measured can
know how much amount the visceral fat area he can decrease by how much degree the exercise he does.

[0050] At step S164 it is determined whether the "<" key 45L is depressed. If not, the routine returns to step S164.
At step S165 the calorie intake and the calorie consumption for a preceding day is retrieved from the memory 65. The
routine returns to step S163.

[0051] If, before depression of the comment key 53, the setting key 49 has not been depressed, and therefore, the
target values for visceral fat area, etc. have not been set, then, before step S161, the target value for visceral fat area
is set at some standard value and the target time period is set at some reasonable and standard diet time period, and
thereafter, the data including the total calorie consumption, the calorie consumption per a day, the basal metabolism,
the target calorie intake and the target calorie consumption is calculated, as shown in Fig. 5.

[0052] In the process as described above, if there is no key input within the predetermined time period, the power
supply is automatically turned OFF.

[0053] Inthe embodiment as described above, the personal data of height, age, etc. can be registered only for one
person. In another embodiment, however, the personal data for plural persons may be registered by providing a plurality
of keys each for each person. More particularly, when a personal data for a person is entered the corresponding
personal key is depressed and the personal data is stored in an area within the memory corresponding to that person.
Thereafter, when it is desired to utilize the data for that person, it is retrieved from the area within the memory simply
by depressing the personal key for that person.

[0054] In the embodiment as described above, the height data has been manually entered via the key device. But,
some height measurement device may be included in order to automatically enter the height data. Furthermore, in the
above embodiment, the body fat rate has been calculated based on the measurement of bioelectrical impedance.
However, it may manually be entered, as in the case of the height data that has been manually entered via the key
device.

[0055] Moreover, in the above embodiment, the body weight of a person has been manually entered via the key
device. However, the apparatus in Fig. 1 may be modified to automatically enter the body weight by connecting a body
weight measurement device 101 as shown in Fig. 17 with the apparatus in Fig. 1 by means of a wireless communication
using infrared ray or electromagnetic wave or of an electrical cable. In particular, referring to Fig. 17, the body weight
measurement device 101 includes: current supplying electrodes 103a, 103b and voltage measurement electrodes
104a, 104b; a current supplying circuit within a measurement platform 102 for passing lower constant current between
the current supplying electrodes 103a, 103b; a voltage measurement circuit for measuring the voltage across the
voltage measurement electrodes 104a, 104b; and an arithmetic circuit for calculating bioelectrical impedance between
both feet of the person depending on the constant current and the voltage, which enables to derive the visceral fat
area or the body fat rate from the bioelectrical impedance calculated. In this case the electrodes 42a, 42b, 43a, 43b
for measuring the bioelectrical impedance between both hands of the person in Fig. 1 may be omitted. The CPU 64
in Fig. 2 calculates the visceral fat area or the body fat rate based on the bioelectrical impedance measured by the
body weight measurement device 101.

[0056] Further referring to Fig. 17, the body weight measurement device 101 also includes: a set key 106 for setting
the personal data such as height, age, sex, etc.; an UP key 105a for increasing the numerical value; a DOWN key
105b for decreasing the numerical value; personal keys 107a to 107e for registering or reading out the personal data;
and a display section 109 for displaying the set conditions, measurement results or evaluation results. Therefore, the
body weight measurement device 101 can act alone as the visceral fat estimation device without the visceral fat esti-
mation apparatus 41. If there is no need of such usage of the body weight measurement device 101 those components
may, of course, be omitted.

[0057] It is apparent from the foregoing that a visceral fat estimation apparatus according to the present invention
can determine the calorie to be consumed for a day due to an exercise, based on any one of targets for visceral fat
area, body fat rate and body weight, and a time period during which the target is to be attained, whereby if a person
to be measured falls within the region of adiposity then the target value of visceral fat area can be set, and the calorie
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intake and the calorie consumption can be controlled to attain said target value.

Claims

1.

A visceral fat estimation apparatus (41), comprising:

aninput device having means to enter at least height, body weight and body fat rate of a person to be measured;
an estimation device for estimating a visceral fat area based on the input value entered by said input device;
characterized by

a calorie consumption determination device for determining a calorie to be consumed due to an exercise for a day
based on a visceral fat area to be reduced from said visceral fat area estimated by said estimation device;

an exercise item selection and determination device including altering and setting keys for selecting and deter-
mining an exercise item to be done by the keys; an exercise time duration determination device including altering
and setting keys for determining an exercise time duration by the keys;

a calorie consumption update device for determining a calorie consumption based on said exercise item determined
by said exercise item selection and determination device and said exercise time duration determined by said
exercise time duration determination device and updating said calorie to be consumed due to an exercise for a
day by subtracting said determined calorie consumption from said calorie to be consumed due to an exercise for
a day determined by said calorie consumption determination device;

a target calorie intake determination device including altering and setting keys for determining a target calorie
intake for a day by the keys based on the input value entered by said input device;

a food name selection and determination device including altering and setting keys for selecting and determining
a food name to be taken by the keys;

an intake amount determination device including altering and setting keys for determining an intake amount by the
keys;

an allowable calorie intake update device for determining an calorie intake based on said food name determined
by said food name selection and determination device and said intake amount determined by said intake amount
determination device and updating said allowable calorie intake for a day by subtracting said determined calorie
intake from said allowable calorie intake for a day determined by said target calorieintake determination device; and
a display device (44) for simultaneously displaying said calorie to be consumed due to an exercise for a day and
said allowable calorie intake for a day.

A visceral fat estimation apparatus (41) according to Claim 1, further comprising a target time period determination
device for determining a time period during which the target value is to be attained, said calorie consumption
determination device is suitable for determining a body fat amount from said visceral fat area to be reduced, de-
termining a total calorie to be consumed due to an exercise from said body fat amount and determining a calorie
to be consumed due to an exercise for a day based on said total calorie to be consumed and said target time
period determined by said target time period determination device.

A visceral fat estimation apparatus (41) according to Claim 1 or 2, in which said target calorie intake determination
device comprises an initial value calculation unit for calculating an initial value of said target calorie intake and a
modifying unit for modifying a value based on said initial value of target calorie intake.

A visceral fat estimation apparatus (41) according to Claim 3, in which said target calorie intake is an ideal calorie
intake derived from the energy requirement per body weight.

A visceral fat estimation apparatus (41) according to any one of Claims 1 to 4, further comprising a basal metabolism
calculation unit for calculating a basal metabolism and a total calorie calculation unit for calculating a total calorie
by subtracting said calorie consumption for the preceding day determined by said calorie consumption update
device and said basal metabolism calculated by said basal metabolism calculation unit from said calorie intake for
the preceding day determined by said allowable calorie intake update device, and wherein said display device (44)
is further suitable for displaying said total calorie calculated by said total calorie calculation unit.

A visceral fat estimation apparatus (41) according to Claim 5, in which said display device (44) is further suitable
for displaying an advice message on exercise or intake together with said total calorie.
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7. Avisceral fat estimation apparatus (41) according to any one of Claims 1 to 6, in which said input device for entering
the height is a height meter.

8. Avisceral fat estimation apparatus (41) according to any one of Claims 1 to 6, in which said input device for entering
the height is a keying device that manually enters the height.

9. Avisceral fat estimation apparatus (41) according to any one of Claims 1 to 8, in which said input device for entering
the body weight is a weight sensor.

10. Avisceral fat estimation apparatus (41) according to any one of Claims 1 to 8, in which said input device for entering
the body weight is a keying device that is suitable for manually entering the body weight.

11. A visceral fat estimation apparatus (41) according to any one of Claims 1 to 10, in which said input device for
entering the body fat rate is a body fat meter.

12. A visceral fat estimation apparatus (41) according to any one of Claims 1 to 10, in which said input device for
entering the body fat rate is a keying device that is suitable for manually entering the body fat rate.

Patentanspriiche

1. Eingeweide- bzw. Viszeral-FettmeRgerat (41), umfassend:

eine Eingabevorrichtung, die Mittel zum Eingeben wenigstens der GroRRe, des Kdrpergewichts und der Kor-
perfettrate einer zu vermessenden Person aufweist;

eine Abschatzvorrichtung zum Abschétzen eines viszeralen bzw. Eingeweidefettbereichs, basierend auf dem
Eingabewert, der durch die Eingabevorrichtung eingegeben ist; gekennzeichnet durch

eine Nahrwert- bzw. Kalorienverbrauchs-Bestimmungsvorrichtung zum Bestimmen eines Nahrwerts, der wahrend
einer Ubung fir einen Tag zu verbrauchen ist, basierend auf einem Eingeweidefettbereich, der zu reduzieren ist,
von dem durch die Abschatzungsvorrichtung abgeschatzten Eingeweidefettbereich;

eine Ubungsmerkmal-Auswahl- und -Bestimmungsvorrichtung, beinhaltend ein Andern und Festlegen von Tasten
zum Auswihlen und Bestimmen eines Ubungsmerkmals bzw. -gegenstands, das (der) durch die Tasten auszu-
fuhren ist;

eine Ubungszeitdauer-Bestimmungsvorrichtung, beinhaltend ein Andern und Festlegen von Tasten zum Bestim-
men einer Ubungszeitdauer durch die Tasten;

eine Nahrwert- bzw. Kalorienverbrauchs-Aktualisierungsvorrichtung zum Bestimmen eines Kalorienverbrauchs,
basierend auf dem Ubungsmerkmal, das durch die Ubungsmerkmal-Auswahl- und -Bestimmungsvorrichtung be-
stimmt ist, und der Ubungszeitdauer, die durch die Ubungszeitdauer-Bestimmungsvorrichtung bestimmt ist, und
Aktualisieren des zu verbrauchenden Nahrwerts aufgrund einer Ubung fiir einen Tag durch Subtrahieren des
bestimmten Kalorienverbrauchs von dem zu verbrauchenden Nahrwert aufgrund einer Ubung fiir einen Tag, die
durch die Kalorienverbrauchs-Bestimmungseinrichtung bestimmt ist;

eine Zielkalorienaufnahme-Bestimmungsvorrichtung, beinhaltend ein Andern und Festlegen von Tasten zum Be-
stimmen einer Zielkalorienaufnahme fiir einen Tag durch die Tasten, basierend auf dem Eingabewert, der durch
die Eingabevorrichtung eingegeben ist;

einen Nahrungsmittelnamen-Auswahl und -Bestimmungsvorrichtung, beinhaltend ein Andern und Festlegen von
Tasten zum Auswahlen und Bestimmen eines Nahrungsmittelnamens, der aufzunehmen ist, durch die Tasten;
eine Aufnahmemenge-Bestimmungsvorrichtung, beinhaltend ein Andern und Festlegen von Tasten zum Bestim-
men einer Aufnahmemenge durch die Tasten;

eine erlaubte Kalorienaufnahme-Aktualisierungsvorrichtung zum Bestimmen einer Kalorienaufnahme, basierend
auf dem Nahrungsmittelnamen, der durch die Nahrungsmittelnamen-Auswahl- und -Bestimmungseinrichtung be-
stimmt ist, und der Aufnahmemenge, die durch die Aufnahmemenge-Bestimmungsvorrichtung bestimmt ist, und
Aktualisieren der erlaubten Kalorienaufnahme fiir einen Tag durch Subtrahieren der bestimmten Kalorienaufnah-
me von der erlaubten Kalorienaufnahme fiir einen Tag, die durch die Zielkalorienaufnahme-Bestimmungsvorrich-
tung bestimmt ist; und

eine Anzeigevorrichtung (44) zum gleichzeitigen Anzeigen der aufzunehmenden Kalorien aufgrund einer Ubung
fur einen Tag und der erlaubten Kalorienaufnahme fir einen Tag.
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EingeweidefettmeRgerat (41) nach Anspruch 1, weiters umfassend eine Zielzeitdauer-Bestimmungsvorrichtung
zum Bestimmen einer Zeitdauer, wahrend welcher der Zielwert zu erreichen ist, wobei die Kalorienaufnahme-
Bestimmungsvorrichtung geeignet ist, eine Korperfettmenge aus dem Eingeweidefettbereich, der zu reduzieren
ist, zu bestimmen, Bestimmen eines Gesamtnahrwerts, der aufgrund einer Ubung aufzunehmen ist, aus der Kér-
perfettmenge, und Bestimmen eines aufzunehmenden Néhrwerts aufgrund einer Ubung fiir einen Tag, basierend
auf den Gesamtkalorien bzw. dem Gesamtnahrwert, die (der) aufzunehmen ist bzw. sind, und der Zielzeitperiode,
die durch die Zielzeitperiode-Bestimmungsvorrichtung bestimmt ist.

EingeweidefettmeRgerat (41) nach Anspruch 1 oder 2, in welcher die Zielkalorienaufnahme-Bestimmungsvorrich-
tung eine Anfangswert-Berechnungseinheit zum Berechnen eines Anfangswerts der Zielkalorienaufnahme und
eine Modifizierungseinheit zum Modifizieren eines Werts basierend auf dem Anfangswert der Zielkalorienaufnah-
me umfalit.

EingeweidefettmeRgeréat (41) nach Anspruch 3, in welchem die Zielkalorienaufnahme eine ideale Kalorienaufnah-
me ist, die von dem Energieerfordernis pro Kérpergewicht abgeleitet ist.

EingeweidefettmeRgerat (41) nach einem der Anspriiche 1 bis 4, weiters umfassend eine Basismetabolismus-
Berechnungseinheit zur Berechnung eines Basismetabolismus bzw. Grundstoffwechsels und einer Gesamtkalo-
rienberechnungs-Einheit zum Berechnen eines Gesamtnéhrwerts durch Subtrahieren des Kalorienverbrauchs fiir
den vorhergehenden Tag, bestimmt durch die Kalorienverbrauchs-Aufnahmevorrichtung, und des Basismetabo-
lismus, berechnet durch die Basismetabolismus-Berechnungseinheit, von der Kalorienaufnahme fiir den vorher-
gehenden Tag, bestimmt durch die erlaubte Kalorienaufnahme-Aktualisierungsvorrichtung, und wobei die Anzei-
gevorrichtung (44) weiters geeignet ist, die Gesamtkalorien, die durch die Gesamtkalorien-Berechnungseinheit
berechnet sind, anzuzeigen.

EingeweidefettmeRgerat (41) nach Anspruch 5, in welcher die Anzeigevorrichtung (44) weiters geeignet ist, eine
Anweisungsnachricht betreffend eine Ubung oder die Aufnahme gemeinsam mit den Gesamtkalorien bzw. dem
Gesamtnahrwert anzuzeigen.

EingeweidefettmeRgerat (41) nach einem der Anspriiche 1 bis 6, in welchem die Eingabevorrichtung zum Eingeben
der GroRe ein GroBenmefgerat ist.

EingeweidefettmeRgeréat (41) nach einem der Anspriiche 1 bis 6, in welchem die Eingabevorrichtung zum Eingeben
der GroRe eine Tastenvorrichtung ist, die handisch die GroRe eingibt.

EingeweidefettmeRgerat (41) nach einem der Anspriiche 1 bis 8, in welchem die Eingabevorrichtung zum Eingeben
des Korpergewichts ein Gewichtssensor ist.

EingeweidefettmeRgeréat (41) nach einem der Anspriiche 1 bis 8, in welchem die Eingabevorrichtung zum Eingeben
des Kérpergewichts eine Tastenvorrichtung ist, welche zum handischen Eingeben des Kérpergewichts geeignet ist.

EingeweidefettmeRgerat (41) nach einem der Anspriiche 1 bis 10, in welchem die Eingabevorrichtung zum Ein-
geben der Korperfettrate ein KérperfettmeRgerat ist.

EingeweidefettmeRgeréat (41) nach einem der Anspriiche 1 bis 10, in welchem die Eingabevorrichtung zum Ein-
geben der Korperfettrate eine Tastenvorrichtung ist, welche fiir ein handisches Eingeben der Kérperfettrate ge-
eignet ist.

Revendications

1.

Appareil d'évaluation de la graisse viscérale (41), comprenant :

un dispositif d'entrée comportant un moyen pour entrer au moins la taille, le poids corporel et le taux de graisse
corporelle d'une personne a mesurer ;

un dispositif d'évaluation destiné a évaluer une zone de graisse viscérale sur la base de la valeur d'entrée
entrée par ledit dispositif d'entrée ; caractérisé par
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un dispositif de détermination de la consommation de calories destiné a déterminer une quantité de calories
a consommer grace a un exercice quotidien sur la base d'une zone de graisse viscérale a réduire par rapport a
ladite zone de graisse viscérale estimée par ledit dispositif d'évaluation ;

un dispositif de sélection et de détermination de I'exercice comprenant des touches de modification et de
réglage, destiné a sélectionner et a déterminer un exercice a effectuer par les touches ;

un dispositif de détermination de la durée d'exercice comprenant des touches de modification et de réglage,
destiné a déterminer une durée d'exercice par les touches ;

un dispositif de mise a jour de la consommation de calories destiné a déterminer une consommation de
calories sur la base dudit exercice déterminé par ledit dispositif de sélection et de détermination de I'exercice et
sur la base de ladite durée d'exercice déterminée par ledit dispositif de détermination de la durée d'exercice et a
mettre a jour ladite quantité de calories a consommer grace a un exercice quotidien en soustrayant ladite con-
sommation de calories déterminée de ladite quantité de calories a consommer grace a un exercice quotidien
déterminée par ledit dispositif de détermination de la consommation de calories ;

un dispositif de détermination de I'admission de calories cible comprenant des touches de modification et
de réglage, destiné a déterminer une admission de calories cible quotidienne par les touches sur la base de la
valeur d'entrée entrée par ledit dispositif d'entrée ;

un dispositif de sélection et de détermination du nom d'aliment comprenant des touches de modification et
de réglage, destiné a sélectionner et a déterminer un nom d'aliment a saisir par les touches ;

un dispositif de détermination de la quantité d'admission comprenant des touches de modification et de
réglage, destiné a déterminer une quantité d'admission par les touches ;

un dispositif de mise a jour de I'admission de calories autorisées destiné a déterminer une admission de
calories sur la base dudit nom d'aliment déterminé par ledit dispositif de sélection et de détermination du nom
d'aliment et sur la base de ladite quantité d'admission déterminée par ledit dispositif de détermination de la quantité
d'admission et @ mettre a jour ladite admission de calories autorisées par jour en soustrayant ladite admission de
calories déterminée de ladite admission de calories autorisée par jour déterminée par ledit dispositif de détermi-
nation de I'admission de calories cible ; et

un dispositif d'affichage (44) destiné a afficher simultanément ladite quantité de calories a consommer grace
a un exercice quotidien et ladite admission de calories autorisée quotidienne.

Appareil d'évaluation de la graisse viscérale (41) selon la revendication 1, comprenant en outre un dispositif de
détermination de la période cible destiné a déterminer une période pendant laquelle la valeur cible doit étre atteinte,
ledit dispositif de détermination de la consommation de calories est approprié pour déterminer une quantité de
graisse corporelle depuis ladite zone de graisse viscérale a réduire, déterminer une quantité totale de calories a
consommer grace a un exercice par rapport a ladite quantité de graisse corporelle et déterminer une quantité de
calories a consommer grace a un exercice quotidien sur la base de ladite quantité totale de calories a consommer
et de ladite période cible déterminée par ledit dispositif de détermination de la période cible.

Appareil d'évaluation de la graisse viscérale (41) selon la revendication 1 ou 2, dans lequel ledit dispositif de
détermination de I'admission de calories cible comprend une unité de calcul de la valeur initiale destinée a calculer
une valeur initiale de ladite admission de calories cible et une unité de modification destinée a modifier une valeur
sur la base de ladite valeur initiale d'admission de calories cible.

Appareil d'évaluation de la graisse viscérale (41) selon la revendication 3, dans lequel ladite admission de calories
cible est une admission de calories idéale dérivée du besoin d'énergie par le poids corporel.

Appareil d'évaluation de la graisse viscérale (41) selon l'une quelconque des revendications 1 a 4, comprenant
en outre une unité de calcul du métabolisme basal destinée a calculer un métabolisme basal et une unité de calcul
de quantité totale de calories destinée a calculer une quantité totale de calories en soustrayant ladite consommation
de calories pour le jour précédent déterminée par ledit dispositif de mise a jour de la consommation de calories
et ledit métabolisme basal calculé par ladite unité de calcul du métabolisme basal de ladite admission de calories
pour le jour précédent déterminée par ledit dispositif de mise a jour de I'admission de calories autorisées, et dans
lequel ledit dispositif d'affichage (44) est en outre approprié pour afficher ladite quantité totale de calories calculée
par ladite unité de calcul de la quantité totale de calories.

Appareil d'évaluation de la graisse viscérale (41) selon la revendication 5, dans lequel ledit dispositif d'affichage

(44) est en outre approprié pour afficher un message de recommandation concernant I'exercice ou I'admission
avec ladite quantité totale de calories.
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Appareil d'évaluation de la graisse viscérale (41) selon I'une quelconque des revendications 1 a 6, dans lequel
ledit dispositif d'entrée destiné a entrer la taille est un appareil de mesure de la taille.

Appareil d'évaluation de la graisse viscérale (41) selon I'une quelconque des revendications 1 a 6, dans lequel
ledit dispositif d'entrée destiné a entrer la taille est un dispositif a touches qui entre manuellement la taille.

Appareil d'évaluation de la graisse viscérale (41) selon I'une quelconque des revendications 1 a 8, dans lequel
ledit dispositif d'entrée destiné a entrer le poids corporel est un capteur de poids.

Appareil d'évaluation de la graisse viscérale (41) selon I'une quelconque des revendications 1 a 8, dans lequel
ledit dispositif d'entrée destiné a entrer le poids corporel est un dispositif a touches qui est approprié pour entrer
manuellement le poids corporel.

Appareil d'évaluation de la graisse viscérale (41) selon I'une quelconque des revendications 1 a 10, dans lequel
ledit dispositif d'entrée destiné a entrer le taux de graisse corporelle est un appareil de mesure de la graisse
corporelle.

Appareil d'évaluation de la graisse viscérale (41) selon I'une quelconque des revendications 1 a 10, dans lequel

ledit dispositif d'entrée destiné a entrer le taux de graisse corporelle est un dispositif a touches qui est approprié
pour entrer manuellement le taux de graisse corporelle.

13
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