
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

10
0 

67
2

A
1

TEPZZ¥_ZZ67 A_T
(11) EP 3 100 672 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
07.12.2016 Bulletin 2016/49

(21) Application number: 14881298.5

(22) Date of filing: 08.12.2014

(51) Int Cl.:
A61B 5/00 (2006.01)

(86) International application number: 
PCT/JP2014/082393

(87) International publication number: 
WO 2015/114950 (06.08.2015 Gazette 2015/31)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 30.01.2014 JP 2014015411

(71) Applicant: Konica Minolta, Inc.
Tokyo 100-7015 (JP)

(72) Inventors:  
• MATSUDA, Shinya

Tokyo 100-7015 (JP)
• KURODA, Eiji

Tokyo 100-7015 (JP)
• MOTOKUI, Yasuyuki

Tokyo 100-7015 (JP)

(74) Representative: Gille Hrabal
Brucknerstrasse 20
40593 Düsseldorf (DE)

(54) ORGAN IMAGE CAPTURING DEVICE

(57) An organ image capturing device (1) comprises
an imaging unit (3) to image the tongue of a living body,
and a computing unit (16). The computing unit (16) cal-
culates a numerical value indicating the state of at least

one of a plurality of indices pertaining to health by way
of computations using chromaticity values that are ob-
tained from captured image data of the tongue acquired
by the imaging unit (3).
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Description

Technical Field

[0001] The present invention relates to an organ im-
aging device used to image the tongue as an organ of a
living body to extract information needed for a healthi-
ness checkup.

Background Art

[0002] Conventionally known methods for grasping hu-
man health condition include biochemical examination
as part of a medical checkup, a measurement of physical
strength, and a subjective-symptom report via a medical
questionnaire.
[0003] However, the medical checkup and the meas-
urement of physical strength, which are costly and take
time, are not appropriate as a method for monitoring daily
variation in physical condition. As for the medical ques-
tionnaire, in which subjective symptoms are reported as
answers to questions, descriptions of such subjective
symptoms greatly vary from person to person, and thus
it is difficult to properly conduct comparison of such de-
scriptions with past records or with data of another per-
son.
[0004] Against the background discussed above, there
has recently been proposed a system in which an image
of the tongue is taken with a digital camera to examine
healthiness by using a feature value of the taken image.
For example, according to the disclosure of Patent Liter-
ature 1 listed below, it is possible to make an easy and
objective judgment on the general healthiness of the
owner of the imaged tongue by calculating one kind of
output information (specifically, Mahalanobis’ Distance)
from many kinds of feature values obtained from the tak-
en image of the tongue. Such a system of making a gen-
eral judgment on healthiness by using Mahalanobis’ Dis-
tance is proposed also in, for example, Patent Literature
2 listed below.

Citation List

Patent Literature

[0005]

Patent Literature 1: Japanese Patent No. 4487535
(please refer to claim 1, paragraphs [0006], [0018],
and [0096], etc.)
Patent Literature 2: Japanese Patent No. 4649965
(please refer to claim 1, paragraph [0008], etc.)

Summary of Invention

Technical Problem

[0006] However, the systems disclosed in Patent Lit-

eratures 1 and 2 above are intended for making a general
(a single) judgment on healthiness from a taken image
of the tongue, and are not intended for obtaining infor-
mation regarding a plurality of healthiness indices (such
as blood pressure and body temperature). Accordingly,
the systems do not help users to minutely grasp their
own physical conditions and symptoms, making it difficult
for the user to decide on specific measures to take
against their physical conditions and symptoms, which
may be buying a nonprescription drug suitable for their
physical conditions, consulting a medical institution suit-
able for their physical conditions and symptoms, etc.
[0007] The present invention has been made to solve
this problem, and an object thereof is to provide an organ
imaging device that makes it easier for a user to monitor
daily variation in his or her physical condition, to compare
current information with past records or with information
of another person, and to make a decision on specific
measures suitable according to his or her physical con-
dition and symptom.

Solution to Problem

[0008] According to one aspect of the present inven-
tion, an organ imaging device includes an imager which
images a tongue of a living body, and a processor which
calculates a numerical value indicating condition regard-
ing at least one of a plurality of healthiness indices by
using a chromaticity value obtained from data of a taken
image of the tongue acquired by the imager, and outputs
the numerical value.

Advantageous Effects of Invention

[0009] According to the above configuration, based on
the numerical value calculated with respect to at least
one of the plurality of healthiness indices, it becomes
easy for the user to monitor daily variation in his or her
physical condition, to conduct comparison with past
records or with information of another person, and to
make a decision on specific measures suitable according
to his or her physical condition and symptom.

Brief Description of the Drawings

[0010]

FIG. 1 is a perspective view of an exterior of an organ
imaging device according to an embodiment of the
present invention;
FIG. 2 is a block diagram showing an outline config-
uration of the organ imaging device;
FIG. 3 is an explanatory diagram illustrating a posi-
tional relationship between an illuminator and an im-
ager of the organ imaging device with respect to an
imaging object;
FIG. 4 is an explanatory diagram illustrating an im-
age of a tongue taken by the imager, an edge ex-
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traction filter, and a contour line of the tongue ex-
tracted from the taken image by using the edge ex-
tracting filter;
FIG. 5 is an explanatory diagram illustrating a posi-
tional relationship between the contour line of the
tongue and three regions chromaticity values of
which are to be calculated;
FIG. 6 is a graph illustrating a relationship between
B proportion in an upper region of the taken image
of the tongue and systolic/diastolic blood pressures;
FIG. 7 is a graph illustrating a relationship between
R proportion in the upper region of the taken image
of the tongue and the condition of constipation;
FIG. 8 is a graph illustrating a relationship between
G proportion in a center region of the taken image
of the tongue and the condition of diarrhea;
FIG. 9 is a graph illustrating a relationship between
G proportion in the center region of the taken image
of the tongue and general physical weariness;
FIG. 10 is a graph illustrating a relationship between
B proportion in the center region of the taken image
of the tongue and the condition of under-eye dark
circles;
FIG. 11 is a graph illustrating a relationship between
R proportion in a lower region of the taken image of
the tongue and body temperature;
FIG. 12 is a graph illustrating a relationship between
G proportion in the lower region of the taken image
of the tongue and sore throat;
FIG. 13 is a graph illustrating a relationship between
the G proportion in the lower region of the taken im-
age of the tongue and the severity of leg cramp;
FIG. 14 is a flowchart illustrating an operation flow
of the organ imaging device;
FIG. 15 is a graph illustrating a relationship between
B/R ratio in the upper region of the taken image of
the tongue and systolic/diastolic blood pressures;
and
FIG. 16 is a graph illustrating a relationship between
B/(R+ G) ratio in the upper region of the taken image
of the tongue and systolic/diastolic blood pressures.

Description of Embodiments

[0011] Following hereinbelow is a description of an em-
bodiment of the present invention, with reference being
made to the accompanying drawings. In this specifica-
tion, when a numerical value range is indicated as A to
B, the lower limit A and the upper limit B are both included
in the numerical value range.
[0012] Overall Configuration of Organ Imaging De-
vice: FIG. 1 is a perspective view of an exterior of an
organ imaging device 1 according to the present embod-
iment, and FIG. 2 is a block diagram illustrating an outline
configuration of the organ imaging device 1. The organ
imaging device 1 images the tongue as an organ of a
living body to extract, from the taken image, information
necessary for a healthiness checkup.

[0013] The organ imaging device 1 includes an illumi-
nator 2, an imager 3, a display 4, an operation unit 5, a
communicator 6, and an audio output unit 7. The illumi-
nator 2 is provided at a housing 21, and the blocks other
than the illuminator 2 (e.g., the imager 3, the display 4,
the operation unit 5, the communicator 6, and the audio
output unit 7) are provided at a housing 22. The housing
21 and the housing 22 are coupled together so as to be
rotatable relative to each other, but the rotatability is not
necessarily indispensable, and one may be completely
fixed to the other. The illuminator 2 and the other blocks
may be provided at a single housing. Further, the organ
imaging device 1 may be configured as a multifunction
portable information terminal.
[0014] The illuminator 2 is configured as a light that
illuminates an imaging object from above. Used as a light
source of the illuminator 2 is one that emits light of daylight
color, such as a xenon lamp, for improved color repro-
duction. The brightness of the light source varies depend-
ing on the sensitivity of the imager 3 and the distance to
the imaging object; the brightness can be, for example,
such as to provide an illumination of 1000 to 10000 lx at
the imaging object. The illuminator 2 includes, in addition
to the light source, a lighting circuit and a dimming circuit,
and is controlled according to instructions from an illumi-
nation controller 11 so as to be turned on/off, and
dimmed.
[0015] The imager 3 images an organ (here, the
tongue) of a living body to acquire an image of it under
illumination provided by the illuminator 2, and includes
an imaging lens and an area sensor (an image sensor).
The aperture of the imaging lens (the fastness of the
lens), the shutter speed, and the focal length are so set
that the imaging object is in focus over its entire area.
For example, the f-number can be set at 16, the shutter
speed can be set at 1/120 seconds, and the focal length
can be set at 20 mm.
[0016] The area sensor is configured with an image
sensor such as a CCD (charge-coupled device) image
sensor or a CMOS (complementary metal oxide semi-
conductor) image sensor, for example, and its sensitivity,
resolution, etc. are so set that the color and the shape of
the imaging object can be detected satisfactorily. For ex-
ample, the sensitivity can be set at 60 db, and the reso-
lution can be set at 10 megapixels.
[0017] The imaging performed by the imager 3 is con-
trolled by an imaging controller 12. The imager 3 further
includes, in addition to the imaging lens and the area
sensor, a focusing mechanism, an aperture mechanism,
a drive circuit, an A/D conversion circuit, etc., of which
none is illustrated, and is controlled according to instruc-
tions from the imaging controller 12 in terms of focus,
aperture, A/D conversion, etc. The imager 3 acquires, as
the data of a taken image, data having, for example, eight
bits, representing a value from 0 to 255, for each of red
(R), green (G), and blue (B).
[0018] FIG. 3 is a diagram illustrating a positional re-
lationship between the illuminator 2 and the imager 3 with

3 4 



EP 3 100 672 A1

4

5

10

15

20

25

30

35

40

45

50

55

respect to an imaging object (such as the tongue or the
face). As shown in the figure, the imager 3 is arranged
straight in front of the imaging object. The illuminator 2
is so arranged as to illuminate the imaging object, for
example, at an angle A of 0° to 45° relative to an imaging
optical axis X of the imager 3, which passes through the
imaging object. The imaging optical axis X denotes the
optical axis of the imaging lens provided in the imager 3.
[0019] When illumination is applied at a large angle A,
the shadow of the upper lip reduces the area over which
the tongue can be imaged. Conversely, when illumination
is applied at a small angle A, specular reflection causes
severe color clipping. With these taken into considera-
tion, a preferred range of the angle A for illumination is
from 15° to 30°.
[0020] The display 4 includes a liquid crystal panel, a
backlight, a lighting circuit, and a control circuit, of which
none is illustrated, and the display 4 displays an image
acquired by the imaging performed by the imager 3, and
information calculated by and outputted from a processor
16 which will be described later. The display 4 can also
display information (e.g., the result of a diagnosis made
at an external medical institution based on information
transmitted thereto) acquired from outside via the com-
municator 6. The display of information of various kinds
performed at the display 4 is controlled by a display con-
troller 13.
[0021] The operation unit 5 is an input unit via which
to instruct the imager 3 to perform imaging, and includes
an OK button (TAKE IMAGE button) 5a and a CANCEL
button 5b. In the present embodiment, the display 4 and
the operation unit 5 are constituted by a single touch pan-
el display device 31, and separate display areas are pro-
vided on the touch panel display device 31, one area for
the display 4 and the other area for the operation unit 5.
The display of the operation unit 5 on the touch panel
display device 31 is controlled by an operation controller
14. Here, the operation unit 5 may be configured as any
other input device than the touch panel display device
31 (the operation unit 5 may be provided anywhere else
than inside the display area of the touch panel display
device 31).
[0022] The communicator 6 is an interface for trans-
mitting data of images obtained by the imager 3 and in-
formation calculated and outputted from the later-de-
scribed processor 16 to outside via a communication net-
work (which may be wired or wireless), and for receiving
information from outside. The transmission and reception
of information performed at the communicator 6 is con-
trolled by a communication controller 18.
[0023] The audio output unit 7 outputs a variety of in-
formation in the form of sound, and is configured with a
speaker, for example. The information outputted in the
form of sound includes a result of calculation performed
by the processor 16 (a numerical value of each healthi-
ness index). The output of sound from the audio output
unit 7 is controlled by an audio output controller 19.
[0024] The organ imaging device 1 further includes the

illumination controller 11, the imaging controller 12, the
display controller 13, the operation controller 14, the im-
age processing unit 15, the processor 16, a storage 17,
the communication controller 18, the audio output con-
troller 19, and an overall controller 20 which controls all
these blocks. The illumination controller 11, the imaging
controller 12, the display controller 13, the operation con-
troller 14, the communication controller 18, and the audio
output controller 19 control the illuminator 2, the imager
3, the display 4, the operation unit 5, the communicator
6, and the audio output unit 7, respectively, as described
above. The overall controller 20 is configured with a cen-
tral processing unit (CPU), for example. The illumination
controller 11, the imaging controller 12, the display con-
troller 13, the operation controller 14, the communication
controller 18 and the audio output controller 19 may be
integrally configured with the overall controller 20 (in a
single CPU, for example).
[0025] The image processing unit 15 has a function of
extracting a contour line of an organ from an image ac-
quired by the imager 3. The extraction of the contour line
of an organ can be performed by extracting a luminance
edge (a part where image brightness changes sharply)
in the taken image, and the extraction of a luminance
edge can be performed, for example, by using an edge
extraction filter as shown in FIG. 4. An edge extraction
filter is a filter that gives weights to pixels near a pixel of
interest when performing first-order differentiation (when
calculating differences in image data between neighbor-
ing pixels).
[0026] By using such an edge extraction filter, for ex-
ample, with respect to the green image data of each pixel
in the taken image, differences in image data are calcu-
lated between the pixel of interest and neighboring pixels,
and such pixels as yield differences exceeding a prede-
termined threshold value are extracted; in this way, pixels
that constitute a luminance edge can be extracted.
Around the tongue, its shadow produces luminance dif-
ferences; thus, by extracting pixels that constitute a lu-
minance edge in the manner described above, it is pos-
sible to extract the contour line of the tongue. Here, green
image data is used in the calculation because it has the
greatest influence on luminance; however, red or blue
image data may be used instead.
[0027] In Oriental medicine, a white patch of coating
seen in a center part of the tongue is called "tongue coat-
ing," and its color is called "tongue coating color." On the
other hand, the color of the rest, the red part, of the tongue
is called "tongue color."
[0028] The storage 17 is a memory that stores therein
data of images acquired by the imager 3, information
acquired by the image processing unit 15, data calculated
by the processor 16, information received from the out-
side, etc., and programs for operating the various con-
trollers described above.
[0029] The processor 16 obtains a chromaticity value
from data of a taken image of a tongue acquired by the
imager 3, performs calculation by using the obtained
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chromaticity value to calculate a numerical value indicat-
ing condition regarding at least one of a plurality of health-
iness indices (judgment items), and outputs the numer-
ical value. The plurality of healthiness indices include,
for example, systolic /diastolic blood pressures, the con-
dition of constipation, the condition of diarrhea, the con-
dition of physical weariness caused by fatigue (pres-
ence/absence of general physical weariness), the con-
dition of blood circulation, body temperature, the condi-
tion of bronchi, and the condition of muscle fatigue. The
numerical value calculated by the processor 16 is dis-
played at the display 4, or outputted in the form of sound
from the audio output unit 7. Thus, it can be said that the
display 4 and the audio output unit 7 constitute an output
unit which displays, or outputs in the form of sound, the
numerical value calculated by and outputted from the
processor 16. Data of the numerical value calculated by
the processor 16 may be fed to an external terminal de-
vice via the communicator 6.
[0030] Here, the chromaticity value used to calculate
the numerical value is obtained in any of three upper,
center, and lower regions in the center part of the taken
image of the tongue in the left/right direction that most
appropriately corresponds to each of the indices. Here-
inbelow, descriptions will first be given of these three re-
gions.
[0031] Chromaticity Value Calculation Region: FIG.
5 illustrates a positional relationship between a contour
line Q of a tongue and three regions R1, R2, and R3,
chromaticity values of which are to be calculated. The
regions R1, R2, and R3 respectively correspond to an
upper region, a center region, and a lower region in a
center part of the taken image of the tongue in the left/right
direction. The regions R1, R2, and R3 are each sized
and positioned in the positional relationship as shown in
the figure, where H represents a top-to-bottom length of
the contour line Q extracted by the image processing unit
15, and W represents a left/right direction length (width)
of the contour line Q. Note that the sizes of the regions
R1, R2, and R3 in the figure are merely an example, and
are not limited to this example. These three regions R1,
R2, and R3 are set as regions chromaticity values of
which are to be calculated for the following reason.
[0032] Various diagnosis items are proposed for the
tongue diagnosis used in Oriental medicine (traditional
Chinese (Kampo) medicine). Four of such proposed di-
agnosis items are mainly used, namely, the color and the
shape (thickness) of the tongue and the color and the
shape (thickness) of the tongue coating. The tongue
coating is formed of cornified cells of papillae of the
tongue mucous membrane; it is observed in upper and
center parts of a band-shaped region extending from top
to bottom of the center of the tongue in the left/right di-
rection, and a large amount of tongue coating is observed
particularly in the upper part. Thus, variation in color of
the tongue coating appears as variation in chromaticity
of the upper region R1. That is, the tongue coating takes
on a white to brown color depending on the amount of

cornified cells in the tongue coating, and thus, in the up-
per region R1, mainly the G component increases or de-
creases in the RGB image data.
[0033] On the other hand, the color of the tongue is
generally judged based on right and left end parts or a
lower part of the tongue where there is no tongue coating.
At the right and left end parts of the tongue, there tends
to occur a shade of color because illumination light is
incident on irregularities of the tongue surface at different
angles. Thus, it is desirable to judge the color of the
tongue by using image data of the lower region R3. The
color of the tongue reflects the color of blood, and thus,
in the region R3, mainly an amount of R or B component
increases or decreases among RGB image data. That
is, when the color of the tongue changes, the chromaticity
of the lower region R3 also changes.
[0034] The thickness of the tongue coating can be de-
tected by using difference in color from the color of the
tongue beneath the tongue coating. That is, in the center
of the taken image of the tongue in the left/right direction,
if the color of the center part between the upper and lower
parts is close to that of the upper part, it means that the
tongue coating is thick, and on the other hand, if the color
of the center part is close to that of the lower part, it means
that the tongue coating is thin. Thus, variation in thickness
of the tongue coating appears as variation in chromaticity
of the center region R2. That is, as the tongue coating
grows thicker, the color of the tongue coating changes
from the red color of the tongue itself to the white color
of the tongue coating itself; thus, in the region R2, mainly
the R or G component decreases/increases in the RGP
image data.
[0035] Thus, by using the chromaticity value of at least
any of the regions R1 to R3, it is possible to reproduce
the diagnostic method (the tongue diagnosis) where
judgment of healthiness is performed by judging the color
or the shape of the tongue or of the tongue coating from
the chromaticity value, which is practiced in Oriental med-
icine.
[0036] At this time, by considering, as the chromaticity
value, the proportion of R image data (R proportion), the
proportion of G image data (G proportion), or the propor-
tion of B image data (B proportion) with respect to a sum
of the RGB image data as reference data in each of the
regions R1 to R3, it is possible to securely reduce influ-
ence of the brightness under which the imaging of the
tongue is performed. That is, although at least any of the
RGB image data increases if the imaging is performed
in a bright environment, by using the proportion of the
image data of a desired color with respect to the reference
data, namely the sum, as the chromaticity value, it is pos-
sible to reduce variation in chromaticity value and in cal-
culated numerical value of each of the indices caused by
the brightness of the environment.
[0037] The R proportion in each of the regions R1 to
R3 can be defined as an average of R proportions in all
the pixels of each of the regions R1 to R3. Likewise, the
G proportion and the B proportion in each of the regions
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R1 to R3 can be defined as an average of G proportions
and an average of B proportions, respectively, in each
of the regions R1 to R3.
[0038] Here, the chromaticity value may be a numerical
value obtained by using various color systems other than
the RGB color system (for example, Yxy, Lab, etc.), and
in whichever case, it is possible to reproduce the diag-
nostic method (tongue diagnosis) practiced in Oriental
medicine.
[0039] Quantification of Index: Next, a description
will be given of a specific example of quantifying the plu-
rality of indices regarding healthiness performed by the
processor 16 through calculation by using the chroma-
ticity value. Here, the R proportion, the G proportion, and
the B proportion in the following description are, as de-
scribed in the above description, the proportions, with
respect to the sum of RGB image data, of the R image
data (R/(R+G+B)), the G image data (G/(R+G+B)), and
the B image data (B/(R+G+B)), respectively.
[0040] The inventors of the present invention conduct-
ed a survey on correlation between feature values ex-
tracted from taken images of tongues and examination
items regarding healthiness. Feature values extracted
from each of the taken images of tongues are the R pro-
portion, the G proportion, and the B proportion of each
of the above-described three regions R1 to R3 (that is,
a total of nine feature values). The examination items are
35 items constituted by 30 items including living condition
and physical condition, and 5 items including body tem-
perature, pulse rate, and blood pressure. The survey was
conducted in the following manner: For the former 30
items, information was collected from individual exami-
nees as answers to questions, and measurements were
conducted for the latter 5 items. As a result, the inventors
found correlation between some of these items.
[0041] Blood Pressure: FIG. 6 is a graph illustrating
a relationship between the B proportion in the upper re-
gion (the region R1) of the taken image of the tongue and
systolic/diastolic blood pressures. From this figure, which
shows that the B proportion in the upper region decreases
as whichever of the systolic blood pressure and the di-
astolic blood pressure rises, it is clear that there is a cor-
relation between them. Thus, if a regression formula (an
approximate formula) representing the relationship be-
tween them can be obtained, the systolic/diastolic blood
pressures can be estimated from the B proportion in the
upper region by using the regression formula.
[0042] Specifically, the following formulae were ob-
tained as regression formulae from the scattered data
shown in FIG. 6 by a least squares method: 

where variable x represents the B proportion in the upper
region, and variable y represents the blood pressure
(mmHg).
[0043] Thus, the processor 16 can calculate numerical
values of the systolic/diastolic blood pressures as health-
iness indices by obtaining the B proportion in the upper
region from the data (RGB image data) of the taken image
of the tongue and substituting the B proportion into these
regression formulae.
[0044] Note that it has been found that the relationship
between the B proportion in the upper region and the
systolic/diastolic blood pressures differs from person to
person. Such individual differences can be adjusted for
higher calculation accuracy by conducting data sampling
for a period of time to obtain formulae (regression formu-
lae) representing the relationship between them, and by
calculating the systolic/diastolic blood pressures using
the thereby obtained regression formulae.
[0045] Constipation: FIG. 7 is a graph illustrating a
relationship between the R proportion in the upper region
(the region R1) of the taken image of the tongue and the
condition of constipation. The condition of constipation
is classified into four ranks (0 to 3) that quantify subjective
symptoms of constipation. Constipation shall be increas-
ingly severer from rank 0 to rank 3. From this figure, which
shows that the R proportion in the upper region increases
as the condition of constipation becomes severer, it is
clear that there is a correlation between them. Thus, if a
regression formula representing the relationship be-
tween them can be obtained, the condition of constipation
can be estimated from the R proportion in the upper re-
gion by using the regression formula.
[0046] Specifically, the following formula was obtained
as a regression formula from the scattered data shown
in FIG. 7 by the least squares method: 

where variable x represents the R proportion in the upper
region, and variable y represents the value (the rank)
indicating the condition of constipation.
[0047] Thus, the processor 16 can calculate the value
(the rank) indicating the condition of constipation as a
healthiness index by obtaining the R proportion in the
upper region from the data of the taken image of the
tongue and substituting the R proportion into the regres-
sion formula. Individual differences are adjusted here,
too, as in the calculation of the systolic/diastolic blood
pressures.
[0048] Diarrhea: FIG. 8 is a graph illustrating a rela-
tionship between the G proportion in the center region
(the region R2) of the taken image of the tongue and the
condition of diarrhea. The condition of diarrhea is classi-
fied into four ranks (0 to 3) that quantify subjective symp-
toms of diarrhea. Here, the condition of diarrhea shall be
increasingly severer from rank 0 to rank 3. From this fig-
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ure, which shows that the G proportion in the center re-
gion increases as the condition of diarrhea becomes se-
verer, it is clear that there is a correlation between them.
Thus, if a regression formula representing the relation-
ship between them can be obtained, the condition of di-
arrhea can be estimated from the G proportion in the
center region by using the regression formula.
[0049] Specifically, the following formula was obtained
as a regression formula from the scattered data shown
in FIG. 8 by the least squares method: 

where variable x represents the G proportion in the center
region, and variable y represents the value (the rank)
indicating the condition of diarrhea.
[0050] Thus, the processor 16 can calculate the value
(the rank) indicating the condition of diarrhea as a health-
iness index by obtaining the G proportion in the center
region from the data of the taken image of the tongue
and substituting the G proportion into the regression for-
mula. Individual differences are adjusted here, too, as in
the calculation of the systolic/diastolic blood pressures.
[0051] Physical Weariness Caused by Fatigue: FIG.
9 is a graph illustrating a relationship between the G pro-
portion in the center region (the region R2) of the taken
image of the tongue and general physical weariness.
Physical weariness is classified into four ranks (0 to 3)
that quantify subjective symptoms of physical weariness.
Here, physical weariness shall increase (increasingly
worsen) from rank 0 to rank 3. From this figure, which
shows that the G proportion in the center region decreas-
es as physical weariness increases, it is clear that there
is a correlation between them. Thus, if a regression for-
mula representing the relationship between them can be
obtained, the condition of physical weariness caused by
fatigue can be estimated from the G proportion in the
center region by using the regression formula.
[0052] Specifically, the following formula was obtained
as a regression formula from the scattered data shown
in FIG. 9 by the least squares method: 

where variable x represents the G proportion in the center
region, and variable y represents the value (the rank)
indicating the physical weariness.
[0053] Thus, the processor 16 can calculate the value
(the rank) indicating the condition of physical weariness
caused by fatigue as a healthiness index by obtaining
the G proportion in the center region from the data of the
taken image of the tongue and substituting the G propor-
tion into the regression formula. Individual differences
are adjusted here, too, as in the calculation of the systo-
lic/diastolic blood pressures.

[0054] Blood Circulation: FIG. 10 is a graph illustrat-
ing a relationship between the B proportion in the center
region (the region R2) of the taken image of the tongue
and the condition of under-eye dark circles. The condition
of under-eye dark circles is classified into four ranks (0
to 3) that quantify degrees of under-eye dark circles.
Here, under-eye dark circles shall appear increasingly
darker and blood circulation shall be increasingly poorer
from rank 0 to rank 3. From this figure, which shows that
the B proportion in the center region increases as the
under-eye dark circles become darker and the blood cir-
culation becomes poorer, it is clear that there is a corre-
lation between them. Thus, if a regression formula rep-
resenting the relationship between them can be obtained,
the condition of blood circulation can be estimated from
the B proportion in the center region by using the regres-
sion formula.
[0055] Specifically, the following formula was obtained
as a regression formula from the scattered data shown
in FIG. 10 by the least squares method: 

where variable x represents the B proportion in the center
region, and variable y represents the value (the rank)
indicating the condition of under-eye dark circles.
[0056] Thus, the processor 16 can calculate the value
(the rank) indicating the condition of blood circulation as
a healthiness index by obtaining the B proportion in the
center region from the data of the taken image of the
tongue and substituting the B proportion into the regres-
sion formula. Individual differences are adjusted here,
too, as in the calculation of the systolic/diastolic blood
pressures.
[0057] Body Temperature: FIG. 11 is a graph illus-
trating a relationship between the R proportion in the low-
er region (the region R3) of the taken image of the tongue
and body temperature. From this figure, which shows
that the R proportion in the lower region increases as the
body temperature rises, it is clear that there is a correla-
tion between them. Thus, if a regression formula repre-
senting the relationship between them can be obtained,
the body temperature can be estimated from the R pro-
portion in the lower region by using the regression for-
mula.
[0058] Specifically, the following formula was obtained
as a regression formula from the scattered data shown
in FIG. 11 by the least squares method: 

where variable x represents the R proportion in the lower
region, and variable y represents the body temperature
(°C).
[0059] Thus, the processor 16 can calculate the nu-
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merical value of the body temperature as a healthiness
index by obtaining the R proportion in the lower region
from the data of a taken image of a tongue and substi-
tuting the R proportion into the regression formula. Indi-
vidual differences are adjusted here, too, as in the cal-
culation of the systolic/diastolic blood pressures.
[0060] Condition of Bronchi: FIG. 12 is a graph illus-
trating a relationship between the G proportion in the low-
er region (the region R3) of the taken image of the tongue
and sore throat. The condition of sore throat is classified
into four ranks (0 to 3) that quantify subjective symptoms
of sore throat. Here, the condition of sore throat shall be
increasingly severer and the condition of bronchi shall
be increasingly poorer from rank 0 to rank 3. From this
figure, which shows that the G proportion in the lower
region decreases as the condition of sore throat becomes
severer and the condition of bronchi becomes poorer, it
is clear that there is a correlation between them. Thus,
if a regression formula representing the relationship be-
tween them can be obtained, the condition of bronchi can
be estimated from the G proportion in the lower region
by using the regression formula.
[0061] Specifically, the following formula was obtained
as a regression formula from the scattered data shown
in FIG. 12 by the least squares method: 

where variable x represents the G proportion in the lower
region, and variable y represents the rank indicating the
condition of sore throat.
[0062] Thus, the processor 16 can calculate a numer-
ical value that indicates the condition of bronchi as a
healthiness index by obtaining the G proportion in the
lower region from the data of a taken image of a tongue
and substituting the G proportion into the regression for-
mula. Individual differences are adjusted here, too, as in
the calculation of the systolic/diastolic blood pressures.
[0063] Condition of Muscle Fatigue: FIG. 13 is a
graph illustrating a relationship between the G proportion
in the lower region (the region R3) of the taken image of
the tongue and the severity of leg cramp (the degree of
contraction·convulsion of a leg muscle). The condition of
leg cramp is classified into four ranks (0 to 3) that quantify
subjective symptoms of leg cramp. Here, leg cramp shall
be increasingly severer and muscle fatigue shall increase
from rank 0 to rank 3. From this figure, which shows that
the G proportion in the lower region increases as leg
cramp becomes severer and muscle fatigue increases,
it is clear that there is a correlation between them. Thus,
if a regression formula representing the relationship be-
tween them can be obtained, the condition of muscle
fatigue can be estimated from the G proportion in the
lower region by using the regression formula.
[0064] Specifically, the following formula was obtained
as a regression formula from the scattered data shown

in FIG. 13 by the least squares method: 

where variable x represents the G proportion in the lower
region , and variable y represents the rank indicating the
condition of leg cramp.
[0065] Thus, the processor 16 can calculate a numer-
ical value that indicates the condition of muscle fatigue
as a healthiness index by obtaining the G proportion in
the lower region from the data of a taken image of a
tongue and substituting the G proportion into the regres-
sion formula. Individual differences are adjusted here,
too, as in the calculation of the systolic/diastolic blood
pressures.
[0066] Control Flow: FIG. 14 is a flowchart illustrating
an operation flow in the organ imaging device 1 of the
present embodiment. In the organ imaging device 1, in
response to an imaging instruction received via the op-
eration unit 5 or from an unillustrated input device, the
illumination controller 11 turns on the illuminator 2 (S1),
and sets conditions for imaging, such as illumination, etc.
(S2). On completion of the setting of the conditions for
imaging, the imaging controller 12 controls the imager 3
so as to perform imaging of a tongue as an imaging object
(S3).
[0067] On completion of the imaging, the image
processing unit 15 extracts a contour line Q of the tongue
from its taken image (S4). Then, the processor 16 detects
top, bottom, left, and right ends of the tongue from the
extracted contour line Q, and, as illustrated in FIG. 5, the
processor 16, with reference to the contour line Q, sets
the three regions R1 to R3 chromaticity values of which
are to be obtained (S5).
[0068] Next, the processor 16 obtains, from the data
of the taken image of the tongue, chromaticity values of
the regions R1 to R3, that is, the R proportion, the G
proportion, and the B proportion in the regions R1 to R3
(S6), and then the processor 16 substitutes the thus ob-
tained chromaticity values into regression formulae set
in advance, and calculates numerical values each indi-
cating the condition regarding a corresponding one of
the plurality of healthiness indices (S7). The processor
16 is supposed to perform calculation with respect to at
least one of the plurality of indices to obtain the numerical
value indicating the regarding condition, and the proces-
sor 16 may calculate the numerical value with respect to
only one index. The thus calculated numerical value,
which is outputted from the processor 16 to be displayed
on the display 4 or stored in the storage 17, is outputted
from the audio output unit 7 in the form of sound, recorded
at an unillustrated output device, or externally transmitted
via the communicator 6, as necessary (S8).
[0069] As described above, in the present embodi-
ment, instead of integrating the plurality of healthiness
indices into one piece of general information and output-
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ting the thus obtained general information, the processor
16 calculates, with respect to at least one of the plurality
of indices, each condition as a specific numerical value
and outputs such a numerical value; this makes it possi-
ble for the user to make a detailed quantitative judgment
of his/her current physical condition based on the infor-
mation accessible where it is outputted (for example, the
display 4). This makes it easy to compare the information
regarding the user’s current physical condition and symp-
tom with past records or with information of another per-
son, and to make a specific decision on suitable meas-
ures to take according to the physical condition and
symptom. For example, it becomes easy for the user to
select and buy a nonprescription drug suitable for his/her
physical condition and symptom, and to select and con-
sult a medical institution suitable for his/her physical con-
dition and symptom. In particular, the processor 16 cal-
culates numerical values indicating conditions regarding
the plurality of indices, and this makes it possible for the
user to make a more detailed judgment on his/her phys-
ical condition and symptom, in comparison with a case
where a numerical value is calculated only with respect
to a single index.
[0070] Further, since the processor 16 performs the
calculation by using the image (data) of the tongue taken
by the imager 3, it doesn’t take long to acquire a result
in comparison with a typical physical checkup, and thus
it is possible to acquire numerical values of indices quick-
ly at a low cost. As a result, it also becomes easy for the
user to check (monitor) the daily variation in his or her
physical condition by using the calculated numerical val-
ues.
[0071] In particular, since the numerical value calcu-
lated by the processor 16 for each index is displayed on
the display 4 or outputted from the audio output unit 7 in
the form of sound, the user can immediately grasp the
numerical value via the display or the sound. As a result,
it is possible to securely achieve the advantages de-
scribed above including, for example, easy comparison
of the current information with past records or with data
of another person.
[0072] Further, the user can grasp the numerical value
also at an external terminal device to which the numerical
value calculated by the processor 16 for each index is
transmitted, and moreover, when it is a medical specialist
that grasps the numerical value at the external terminal
device, the medical specialist can grasp the details of the
user’s physical condition and symptom, and thereby pro-
vide the user with an appropriate piece of advice regard-
ing which nonprescription drug and which medical insti-
tution to choose.
[0073] Further, the processor 16 performs calculation
by using, as a chromaticity value, any of the R proportion,
the G proportion, and the B proportion obtained in any
of the upper region (the region R1), the middle region
(the region R2), and the lower region (the region R3) of
the taken image of the tongue that corresponds to each
index, and thereby the processor 16 calculates a numer-

ical value that indicates the condition of each of the indi-
ces (the systolic/diastolic blood pressures, constipation,
diarrhea, physical weariness caused by fatigue, blood
circulation, body temperature, bronchi, and muscle fa-
tigue); this makes it easy for the user to grasp the specific
condition regarding each index, and to make a specific
decision on suitable measures to take according to the
condition.
[0074] Other Examples of Index Quantification: Al-
though the above description deals with an example
where the proportion of the R image data, the G image
data, or the B image data with respect to the reference
data, which is the sum of the RGB image data, is used
as the chromaticity value, the reference data need not
necessarily be the sum of the RGB image data.
[0075] FIG. 15 is a graph illustrating a relationship be-
tween the B proportion in the upper region (the region
R1) of the taken image of the tongue and systolic/diastolic
blood pressures. Note that here, only the R image data
is considered as the reference data, and the B proportion
here is the proportion of the B image data with respect
to the reference data, that is, the B proportion is a B/R
ratio. From this figure, too, which shows that the B/R ratio
in the upper region decreases as the systolic/diastolic
blood pressures rise, it is clear that there is a correlation
between them.
[0076] Obtained as a regression formula by the least
squares method from the scattered data shown in FIG.
15 was the following formula: 

where variable x represents the B/R ratio in the upper
region, and variable y represents the blood pressure
(mmHg).
[0077] Thus, by using the B/R ratio, too, it is possible
to calculate numerical values of the systolic/diastolic
blood pressures from these regression formulae.
[0078] FIG. 16 is a graph illustrating a relationship be-
tween the B proportion in the upper region (the region
R1) of the taken image of the tongue and the systolic/di-
astolic blood pressures. Note that here, the sum of the
R image data and the G image data is considered as the
reference data, and the B proportion here is the propor-
tion of the B image data with respect to the reference
data, that is, the B proportion is a B/(R + G) ratio. From
this figure, too, which shows that the B/(R + G) ratio in
the upper region decreases as the systolic/diastolic blood
pressures rise, it is clear that there is a correlation be-
tween them.
[0079] Obtained as a regression formula by the least
squares method from the scattered data shown in FIG.
16 was the following formula: 
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where variable x represents the B/(R + G) ratio in the
upper region, and variable y represents the blood pres-
sure (mmHg).
[0080] Thus, by using the B/(R + G) ratio, too, it is pos-
sible to calculate numerical values of the systolic/diastolic
blood pressures from these regression formulae.
[0081] Although the above description deals with the
systolic/diastolic blood pressures as indices, but it has
been found that, with respect to any of the other indices
(such as the condition of constipation), too, it is possible
to calculate a numerical value that indicates the condition
of the index in the same manner as described above.
That is, a numerical value indicating the condition of an
index can be calculated also by using, as the chromaticity
value, the ratio of any of the RGB image data with respect
to the reference data that is not the sum of the RGB image
data.
[0082] Here, however, any data with which the chro-
maticity value will be 1 is excluded from options of the
reference data. For example, when only the R image data
is considered as the reference data, the proportion of the
R image data with respect to the reference data will be
1 regardless of whether the R image data is big or small,
thus there is no point in using the proportion as the chro-
maticity value. The same is the case with respect to the
proportions of the G image data and the B image data
with respect to the reference data.
[0083] What can be said based on the foregoing is that
the chromaticity value used to calculate an index, which
is the proportion of the R image data, the proportion of
the G image data, or the proportion of the B image data
with respect to the reference data that includes at least
any of the RGB image data, should be a value other than
1 (that is, (image data/reference data) should be a value
other than R/R, G/G, and B/B).
[0084] Others: Although the above description deals
with a case where the imaging object is the human
tongue, the living body (something alive) does not nec-
essarily have to be a human but may be any animal other
than a human. For example, also with the tongue of a
pet or a domestic animal, it is possible to calculate nu-
meric values of indices through application of the method
according to the present embodiment to make a judg-
ment on the physical condition and symptom based on
the thus obtained numerical values. This makes it pos-
sible to make a quick and correct judgment on poor health
condition of an animal, which cannot verbally tell its phys-
ical condition to people.
[0085] An organ imaging device described herein can
be said to be configured, and provides benefits, as de-
scribed below.

[0086] As described herein, an organ imaging device
includes an imager which images a tongue of a living
body, and a processor which calculates a numerical val-
ue indicating condition regarding at least one of a plurality
of healthiness indices by using a chromaticity value ob-
tained from data of a taken image of the tongue acquired
by the imager, and outputs the numerical value.
[0087] According to this configuration, the processor
calculates and outputs the condition of at least one of the
plurality of healthiness indices as a numerical value, and
thus, for example, if the destination of the output is a
display, it is possible for a user to grasp the numerical
value via display performed at the display; if the destina-
tion of the output is an audio output unit, it is possible for
the user to grasp the numerical value as sound from the
audio output unit; and if the destination of the output is
an external terminal device, it is possible for the user to
grasp the numerical value at the external terminal device.
This allows the user to make a detailed quantitative judg-
ment on his/her own physical condition and symptom
based on the thereby grasped numeric value of the index.
As a result, it becomes easy to conduct comparison be-
tween the information regarding the user’s current phys-
ical condition and symptom with the past records or with
such information of another person, and to make a spe-
cific decision on suitable measures to take according to
the physical condition and symptom. Further, with the
configuration where the above-described numerical val-
ue is calculated through calculation performed by making
use of the taken image of the tongue, it is possible to
obtain the above-described numerical value at a low cost
and shortly after the start of the imaging of the tongue.
Thus, it also becomes easy for the user to check the daily
variation in his or her physical condition by using the
above-described numerical value.
[0088] The chromaticity value is preferably a value ob-
tained in any of three upper, center, and lower regions
of a center part of the taken image of the tongue in the
left/right direction that corresponds to the index.
[0089] In Oriental medicine, there is known a method
for diagnosing health condition and disease condition by
examining the condition of the human tongue (tongue
diagnosis). The color of the tongue coating, the shape
(thickness) of the tongue coating, and the color of the
tongue appear in chromaticity of three regions, namely,
an upper region, a center region, and a lower region of
the center part of the taken image of the tongue in the
left/right direction. Thus, by the processor performing a
calculation by using a chromaticity value obtained in at
least any of the three regions, it is possible to reproduce
the diagnostic method (judgment on health condition and
disease symptom) of Oriental medicine. Further, by the
processor performing a calculation by using a chroma-
ticity value obtained in any of the above-described three
regions that most appropriately corresponds to an index,
it is possible to calculate a numerical value indicating the
condition of the index with accuracy (as a numerical value
approximately indicating the actual health condition).
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[0090] The chromaticity value may be a value obtained
as the proportion of red image data, green image data,
or blue image data with respect to reference data includ-
ing at least any of the red image data, the green image
data, and the blue image data, and that is not 1.
[0091] When imaging is performed in a bright environ-
ment, at least any of the RGB image data increases. By
using as the chromaticity value the proportion of the im-
age data of a desired color with respect to the reference
data, it is possible to reduce influence of the brightness
under which imaging is performed. That is, it is possible
to reduce variation in calculated numerical value of an
index caused by variation in chromaticity value depend-
ing on the brightness.
[0092] It should be noted that, for example, when ref-
erence data is constituted only by the R image data, the
proportion of the R image data with respect to the refer-
ence data will always be 1 regardless of whether the R
image data is large or small, and thus there is no point
in using the proportion as a chromaticity value, and thus
such reference data is excluded from options of reference
data (the above discussed advantages can be obtained
when the chromaticity takes a value other than 1).
[0093] The chromaticity value may be the proportion
of blue image data with respect to the reference data in
the upper region of the taken image of the tongue, and
the processor may calculate a numerical value of the
systolic or diastolic blood pressure as one of the indices
by calculation performed by using the proportion. In this
case, it becomes easy for the user to specifically grasp
the systolic or diastolic blood pressure from the numerical
value, and to make a specific decision on measures to
take against the systolic or diastolic blood pressure.
[0094] The chromaticity value may be the proportion
of red image data with respect to the reference data in
the upper region of the taken image of the tongue, and
the processor may calculate a numerical value indicating
condition of constipation as one of the indices by calcu-
lation using the proportion. In this case, it becomes easy
for the user to specifically grasp the condition of consti-
pation from the numerical value, and to make a specific
decision on measures to take against the constipation.
[0095] The chromaticity value may be the proportion
of green image data with respect to the reference data
in the center region of the taken image of the tongue, and
the processor may calculate a numerical value indicating
condition of diarrhea as one of the indices by calculation
using the proportion. In this case, it becomes easy for
the user to specifically grasp the condition of diarrhea
from the numerical value, and to make a specific decision
on measures to take against the diarrhea.
[0096] The chromaticity value may be the proportion
of green image data with respect to the reference data
in the center region of the taken image of the tongue, and
the processor may calculate a numerical value indicating
condition of physical weariness caused by fatigue as one
of the indices by calculation using the proportion. In this
case, it becomes easy for the user to specifically grasp

the condition of physical weariness caused by fatigue
from the numerical value, and to make a specific decision
on measures to take against the physical weariness.
[0097] The chromaticity value may be the proportion
of blue image data with respect to the reference data in
the center region of the taken image of the tongue, and
the processor may calculate a numerical value indicating
condition of blood circulation as one of the indices by
calculation using the proportion. In this case, it becomes
easy for the user to specifically grasp the condition of
blood circulation from the numerical value, and to make
a specific decision on measures to take against the con-
dition of blood circulation.
[0098] The chromaticity value may be the proportion
of red image data with respect to the reference data in
the lower region of the taken image of the tongue, and
the processor may calculate a numerical value of body
temperature as one of the indices by calculation using
the proportion. In this case, it becomes easy for the user
to specifically grasp the body temperature from the nu-
merical value, and to make a specific decision on meas-
ures to take against the body temperature.
[0099] The chromaticity value may be the proportion
of green image data with respect to the reference data
in the lower region of the taken image of the tongue, and
the processor may calculate a numerical value indicating
condition of bronchi as one of the indices by calculation
using the proportion. In this case, it becomes easy for
the user to specifically grasp the condition of his/her bron-
chi from the numerical value, and to make a specific de-
cision on measures to take against the condition of
his/her bronchi.
[0100] The chromaticity value may be the proportion
of green image data with respect to the reference data
in the lower region of the taken image of the tongue, and
the processor may calculate a numerical value indicating
condition of muscle fatigue as one of the indices by cal-
culation using the proportion. In this case, it becomes
easy for the user to specifically grasp the condition of
muscle fatigue from the numerical value, and to make a
specific decision on measures to take against the muscle
fatigue.
[0101] The reference data may be a sum of red, green,
and blue image data. When imaging is performed in a
bright environment, the red image data, the green image
data, and the blue image data each increases, and thus,
by considering the proportion of image data of a desired
color with respect to the reference data which is a sum
of the RGB image data, it is possible to securely reduce
the influence of brightness at the time of imaging.
[0102] The organ imaging device may further include
an output unit that displays, or outputs in a form of sound,
the numerical value outputted from the processor. In this
case, the user can instantly grasp the numerical value of
each index through the display at, or sound outputted
from, the output unit, which makes it even easier to mon-
itor the daily variation in physical condition and to conduct
comparison with past records or data of another person,
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and to make a specific decision on suitable measures to
take according to the physical condition and symptom.

Industrial Applicability

[0103] The present invention is applicable to a device
that images the tongue as an organ of a living body and
extracts from the taken image such information as is nec-
essary for a healthiness checkup.

List of Reference Signs

[0104]

1 organ imaging device
3 imager
4 display (output unit)
7 audio output unit (output unit)
16 processor
Q contour line
R1 region (upper region)
R2 region (center region)
R3 region (lower region)

Claims

1. An organ imaging device comprising:

an imager which images a tongue of a living
body; and
a processor which calculates a numerical value
indicating condition regarding at least one of a
plurality of healthiness indices by using a chro-
maticity value obtained from data of a taken im-
age of the tongue acquired by the imager, and
outputs the numerical value.

2. The organ imaging device according to claim 1,
wherein
the chromaticity value is a value obtained in any of
three upper, center, and lower regions in a center
part of the taken image of the tongue in a left/right
direction that corresponds to each of the indices.

3. The organ imaging device according to claim 2,
wherein
the chromaticity value is proportion of red image da-
ta, proportion of green image data, or proportion of
blue image data with respect to reference data in-
cluding at least any of the red image data, the green
image data, and the blue image data, and the chro-
maticity value is a value other than 1.

4. The organ imaging device according to claim 3,
wherein
the chromaticity value is proportion of blue image
data with respect to the reference data in the upper

region of the taken image of the tongue; and
the processor calculates a numerical value of a
systolic or diastolic blood pressure as one of the in-
dices by calculation using the proportion.

5. The imaging device according to claim 3 or 4,
wherein
the chromaticity value is proportion of red image data
with respect to the reference data in the upper region
of the taken image of the tongue; and
the processor calculates a numerical value indicat-
ing condition of constipation as one of the indices by
calculation using the proportion.

6. The organ imaging device according to any one of
claims 3 to 5,
wherein
the chromaticity value is proportion of green image
data with respect to the reference data in the center
region of the taken image of the tongue; and
the processor calculates a numerical value indicat-
ing condition of diarrhea as one of the indices by
calculation using the proportion.

7. The organ imaging device according to any one of
claims 3 to 6,
wherein
the chromaticity value is proportion of green image
data with respect to the reference data in the center
region of the taken image of the tongue; and
the processor calculates a numerical value indicat-
ing condition of physical weariness caused by fatigue
as one of the indices by calculation using the pro-
portion.

8. The organ imaging device according to any one of
claims 3 to 7,
wherein
the chromaticity value is proportion of blue image
data with respect to the reference data in the center
region of the taken image of the tongue; and
the processor calculates a numerical value indicat-
ing condition of blood circulation as one of the indices
by calculation using the proportion.

9. The organ imaging device according to any one of
claims 3 to 8,
wherein
the chromaticity value is proportion of red image data
with respect to the reference data in the lower region
of the taken image of the tongue; and
the processor calculates a numerical value of body
temperature as one of the indices by calculation us-
ing the proportion.

10. The organ imaging device according to any one of
claims 3 to 9,
wherein
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the chromaticity value is proportion of green image
data with respect to the reference data in the lower
region of the taken image of the tongue; and
the processor calculates a numerical value indicat-
ing condition of bronchi as one of the indices by cal-
culation using the proportion.

11. The organ imaging device according to any one of
claims 3 to 10,
wherein
the chromaticity value is proportion of green image
data with respect to the reference data in the lower
region of the taken image of the tongue; and
the processor calculates a numerical value indicat-
ing condition of muscle fatigue as one of the indices
by calculation using the proportion.

12. The organ imaging device according to any one of
claims 3 to 11,
wherein
the reference data is a sum of red, green, and blue
image data.

13. The organ imaging device according to any one of
claims 1 to 12, further comprising
an output unit that displays, or outputs in a form of
sound, the numerical value outputted from the proc-
essor.
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