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CONSTITUTIONAL DISEASE PATTERN
DETERMINATION METHOD AND
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2013-0128351, filed on
Oct. 28, 2013, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] Embodiments of the present invention relate to a

constitutional disease pattern determination method and
apparatus, and more particularly, to a method and apparatus
for determining a constitutional disease pattern based on a
reference table corresponding to a constitution of a user by
computing a deficiency and excess index and a cold and heat
condition index of the user.

[0004] 2. Description of the Related Art

[0005] Sasang constitutional medicine may classify consti-
tutions into four types, a Taeyang type, a Taceum type, a
Soyang type, and a Soeum type. In the Sasang constitutional
medicine, characteristics for each patient may be accepted
and thus, an identical disease may be differently treated based
on a constitution of a patient.

[0006] With respect to an identical disease, patterns may
differ for each constitution. Also, an identical pattern may be
a precursor of a disease or an indication of a healthy state
based on a constitution. A constitutional disease pattern may
refer to a discomfort that is differently analyzed for each
constitution.

[0007] Although numerous medical specialists desire to
apply the Sasang constitution to treatments for patients, in
general, oriental medical doctors other than Sasang constitu-
tion specialists may have a difficulty in providing a treatment
based on the Sasang constitution.

[0008] Accordingly, there is a desire for a system of deter-
mining a constitutional pattern disease to develop a treatment
system based on the Sasang constitution.

SUMMARY

[0009] According to an aspect of the present invention,
there is provided a constitutional disease pattern determina-
tion apparatus including a calculator to calculate a first defi-
ciency and excess index and a first cold and heat condition
index of a user based on clinical information on the user, and
a determiner to determine, based on a first reference table
corresponding to a first constitution, a first constitutional
disease pattern cortesponding to the first deficiency and
excess index and the first cold and heat condition index
among a plurality of constitutional disease patterns included
in the first reference table, wherein the first constitution is a
constitution classified to correspond to the user based on a
Sasang constitution.

[0010] The first reference table may correspond to user
demographic information, and the user demographic infor-
mation may include at least one of a gender and an age of the
user.

[0011] The constitutional disease pattern determination
apparatus may further include a selector to select the first
reference table corresponding to the first constitution from
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among a plurality of reference tables corresponding to a plu-
rality of constitutions classified based on the Sasang consti-
tution.

[0012] The determiner may determine a constitutional dis-
ease pattern having a minimum geometric distance from a
first point corresponding to the first deficiency and excess
index and the first cold and heat condition index among the
plurality of constitutional disease patterns included in the first
reference table, as the first constitutional disease pattern.
[0013] The determiner may determine at least one second
constitutional disease pattern having a greater geometric dis-
tance when compared to the first constitutional disease pat-
tern among the plurality of constitutional disease patterns
included in the first reference table, and provide the at least
one second constitutional disease pattern.

[0014] The determiner may provide the first constitutional
disease pattern and the at least one second constitutional
disease pattern through an assignment of a weight, and the
weight may be inversely proportional to the geometric dis-
tance.

[0015] The constitutional disease pattern determination
apparatus may further include a verifier to verify the first
constitution based on at least one of the clinical information
and the demographic information on the user when identifi-
cation information on the first constitution is absent.

[0016] Theclinical information may include first data indi-
cating a response of the user to each of a plurality of first
medical examination items for calculating the first deficiency
and excess index, and second data indicating a response of the
user to each of a plurality of second medical examination
items for calculating the first cold and heat condition index.
[0017] The first medical examination items may include at
least one of an appetite state, a digestion state, cold sweats,
bowel movement regularity, a number of nocturias, a sleep
quality, a dry mouth, information on a pulse diagnosis, an
asthenia examined from an abdominal diagnosis, and a sub-
umbilical asthenia.

[0018] Based on the first data classified into a deficiency
condition, an intermediate condition, and a excess condition,
the calculator may calculate a deficiency condition score
corresponding to a ratio of a difference between a number of
excess conditions and a number of deficiency conditions, to a
number of first medical examination items when the number
of deficiency conditions is greater than the number of excess
conditions, may calculate a excess condition score corre-
sponding to a ratio of a difference between the number of
deficiency conditions and the number of excess conditions, to
the number of first medical examination items when the num-
ber of excess conditions is greater than the number of defi-
ciency conditions, and may calculate an intermediate condi-
tion score when the number of deficiency conditions is equal
to the number of excess conditions.

[0019] The second medical examination items may include
at least one of an amount of sweat, a number of bowel move-
ments, a feces shape, a number of urinations, a typical body
temperature, a degree of cold sensitivity, a degree of heat
sensitivity, an amount of drinking water, a drinking water
temperature, a degree of thirst, information on a pulse diag-
nosis, and information on a tongue coating.

[0020] Based on the second data classified into a cold con-
dition, an intermediate condition, and a heat condition, the
calculator may calculate a cold condition score correspond-
ing to a ratio of a difference between a number of heat con-
ditions and a number of cold conditions, to a number of
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second medical examination items when the number of cold
conditions is greater than the number of heat conditions, may
calculate a heat condition score corresponding to a ratio of a
difference between the number of cold conditions and the
number of heat conditions, to the number of second medical
examination items when the number of heat conditions is
greater than the number of cold conditions, and may calculate
an intermediate condition score when the number of cold
conditions is equal to the number of heat conditions.

[0021] When the first constitution is classified as a Taceum
type based on the Sasang constitution, the plurality of consti-
tutional disease patterns included in the first reference table
may include at least one of an Supraspinal Exterior pattern,
Esophagus Cold pattern, a Dryness Heat pattern, Dryness
Heat pattern with Yin Blood Consumption symptoms, and an
Exterior Interior combined pattern.

[0022] When the first constitution is classified as a Soeum
type based on the Sasang constitution, the plurality of consti-
tutional disease patterns included in the first reference table
may include at least one of a depression-manic, a Yang col-
lapse, a greater Yin pattern, a lesser Yin pattern, and an Exte-
rior Interior combined pattern.

[0023] When the first constitution is classified as a Soyang
type based on the Sasang constitution, the plurality of consti-
tutional disease patterns included in the first reference table
may include at least one of a Lesser Yang Wind Damage
pattern, a Yin Depletion pattern, a Chest Heat congested pat-
tern, a Yin Deficit Diurnal Heat pattern, and an Exterior
Interior combined pattern.

[0024] When the first constitution is classified as a Taeyang
type based on the Sasang constitution, the plurality of consti-
tutional disease patterns included in the first reference table
may include at least one of a Interior origin Small Intestine
pattern accompanying Regurgitation, Interior origin Small
Intestine pattern, and an Exterior Interior combined pattern.
[0025] According to another aspect of the present inven-
tion, there is also provided a method of determining a consti-
tutional disease pattern of a user in a constitutional disease
pattern determination apparatus, the method including calcu-
lating, by a calculator of the constitutional disease pattern
determination apparatus, a first deficiency and excess index
and a first cold and heat condition index of a user based on
clinical information on the user, and determining, by a detet-
miner of the constitutional disease pattern determination
apparatus, a first constitutional disease pattern corresponding
to the first deficiency and excess index and the first cold and
heat condition index among a plurality of constitutional dis-
ease patterns included in a first reference table corresponding
to a first constitution, based on the first reference table,
wherein the first constitution is a constitution classified to
correspond to the user based on a Sasang constitution.
[0026] The first reference table may correspond to user
demographic information, and the user demographic infor-
mation may include at least one of a gender and an age of the
user.

[0027] The determining may include determining a consti-
tutional disease pattern having a minimum geometric dis-
tance from a first point corresponding to the first deficiency
and excess index and the first cold and heat condition index
among the plurality of constitutional disease patterns
included in the first reference table, as the first constitutional
disease pattern.

[0028] The clinical information may include first data indi-
cating a response of the user to each of a plurality of first
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medical examination items for calculating the first deficiency
and excess index, and second data indicating a response of the
user to each of a plurality of second medical examination
items for calculating the first cold and heat condition index.
[0029] According to another aspect of the present inven-
tion, there is also provided a non-transitory computer-read-
able storage medium including a program including instruc-
tions to cause a computer to perform the method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Theseand/or other aspects, features, and advantages
of the invention will become apparent and more readily
appreciated from the following description of exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0031] FIG. 1isablock diagram illustrating a configuration
of a constitutional disease pattern determination apparatus
according to an example embodiment;

[0032] FIG. 2 is a flowchart illustrating a constitutional
disease pattern determination method according to an
example embodiment;

[0033] FIG. 3 is a diagram illustrating an operation of
receiving clinical information of FIG. 2;

[0034] FIG. 4is a diagram illustrating an example of medi-
cal examination information according to an example
embodiment;

[0035] FIG. 5 is a diagram illustrating an operation of cal-
culating a deficiency and excess index of FIG. 2;

[0036] FIG. 6 is a diagram illustrating an operation of cal-
culating a cold and heat condition index of FIG. 2;

[0037] FIG. 7 is a diagram illustrating an operation of
selecting a reference table corresponding to a user according
to an example embodiment;

[0038] FIG. 8isa diagram illustrating an example of select-
ing a reference table to correspond to user demographic infor-
mation according to an example embodiment;

[0039] FIG. 9 is a diagram illustrating an operation of veri-
fying a constitutional disease pattern of FIG. 2; and

[0040] FIG. 10 is a diagram illustrating an example of
determining a constitutional disease pattern according to an
example embodiment.

DETAILED DESCRIPTION

[0041] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying draw-
ings. However, it should be understood that these embodi-
ments are not construed as limited thereto. Like reference
numerals in the drawings denote like elements.

[0042] Theterms used in this specification were selected to
include current, widely-used, general terms, in consideration
of the functions of the present invention. However, the terms
may represent different meanings according to the intentions
of the skilled person in the art or according to customary
usage, the appearance of new technology, etc.

[0043] In certain cases, a term may be one that was arbi-
trarily established by the applicant. In such cases, the mean-
ing of the term will be defined in the relevant portion of the
detailed description. As such, the terms used in the specifica-
tion are not to be defined simply by the name of the terms but
are to be defined based on the meanings of the terms as well
as the overall description of the present invention.
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[0044] FIG.1isablock diagram illustrating a configuration
of a constitutional disease pattern determination apparatus
100 according to an example embodiment.

[0045] Referring to FIG. 1, the constitutional disease pat-
tern determination apparatus 100 may include a calculator
110, a verifier 120, a selector 130, and a determiner 140.
[0046] In an example embodiment, the constitutional dis-
ease pattern determination apparatus 100 may calculate a first
deficiency and excess index and a first cold and heat condition
index of a user based on user clinical information. The first
deficiency and excess index and the first cold and heat con-
dition index may be mapped to a first reference table. A result
of the mapping may be used to determine a constitutional
disease pattern. The first reference table may be may be
obtained through a classification based on a Sasang constitu-
tion.

[0047] Thecalculator 110 may calculate the first deficiency
and excess index and the first cold and heat condition index of
the user based on the user clinical information.

[0048] Inanexample embodiment, the clinical information
may include first data for calculating the first deficiency and
excess index. The first data may include responses of the user
to a plurality of first medical examination items.

[0049] For example, the first medical examination items
may include at least one of an appetite state, a digestion state,
cold sweats, bowel movement regularity, a nocturia fre-
quency, a sleep quality, dry mouth, information on a pulse
diagnosis, an asthenia examined from an abdominal diagno-
sis, and a subumbilical asthenia.

[0050] The first data may be recorded based on a predeter-
mined numerical value and a predetermined term. As an
example, clinical information on the cold sweats may be used
to calculate the first cold and heat condition index. Based on
a frequency of the cold sweats as a reference, a numerical
value may be determined in advance. For example, “none”
may be determined as “1”, “rarely” may be determined as “2”,
“occasionally” may be determined as “3”, “often” may be
determined as “4”, and “very often” may be determined as
“5”. The numerical value may be determined in consideration
of a state corresponding to the user.

[0051] The calculator 110 may classify the first data into a
deficiency condition, an intermediate condition, and a excess
condition. The calculator 110 may calculate the first defi-
ciency and excess index based on a result of the classifying.
The calculator 110 may count a number of deficiency condi-
tions, a number of intermediate conditions, and a number of
excess conditions.

[0052] When the number of deficiency conditions is greater
than the number of excess conditions, the calculator 110 may
calculate a deficiency condition score. The deficiency condi-
tion score may be calculated as a ratio of a difference between
the number of deficiency conditions and the number of excess
conditions to a number of first medical examination items.

[0053] When the number of excess conditions is greater
than the number of deficiency conditions, the calculator 110
may calculate a excess condition score. The excess condition
score may be calculated as a ratio of a difference between the
number of excess conditions and the number of deficiency
conditions to the number of first medical examination items.
[0054] When the number of deficiency conditions is equal
to the number of excess conditions, the deficiency condition
score and the excess condition score may be calculated as an
intermediate condition score.
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[0055] 1In another example embodiment, the clinical infor-
mation may include second data for calculating the first cold
and heat condition index. The second data may be responses
of the user to a plurality of second medical examination items.
[0056] Forexample, the second medical examination items
may include at least one of an amount of sweat, a number of
bowel movements, a feces shape, a number of urinations, a
typical body temperature, a degree of cold sensitivity, a
degree of heat sensitivity, an amount of drinking water, a
drinking water temperature, a degree of thirst, information on
a pulse diagnosis, and information on a tongue coating.
[0057] The second data may be recorded based on a prede-
termined numerical value and a predetermined term. As an
example, clinical information on the degree of cold sensitivity
may be used to calculate the first cold and heat condition
index. Based on the degree of cold sensitivity as a reference,
the numerical value may be determined in advance. For
example, “very low” may be determined to score one point,
“low” may be determined to score two points, “intermediate”
may be determined to score three points, “high” may be
determined to score four points, and “very high” may be
determined to score five points. The numerical value may be
determined based on a state corresponding to the user.
[0058] The calculator 110 may classify the second data into
a cold condition, an intermediate condition, and a heat con-
dition. The calculator 110 may calculate the first cold and heat
condition index based on a result of the classifying. The
calculator 110 may count a number of cold conditions, a
number of intermediate conditions, and a number of heat
conditions.

[0059] When the number of cold conditions is greater than
the number of heat conditions, the calculator 110 may calcu-
late a cold condition score. The cold condition score may be
calculated as a ratio of a difference between the number of
cold conditions and the number of heat conditions to a num-
ber of the second medical examination items.

[0060] When the number of heat conditions is greater than
the number of cold conditions, the calculator 110 may calcu-
late a heat condition score. The heat condition score may be
calculated as a ratio of a difference between the number of
heat conditions and the number of cold conditions to the
number of second medical examination items.

[0061] When the number of cold conditions is equal to the
number of heat conditions, the cold condition score and the
heat condition score may be calculated as an intermediate
condition score.

[0062] When user constitutional information is absent, the
verifier 120 may verify a constitution of the user based on at
least one of the user clinical information and the user demo-
graphic information.

[0063] The Sasang constitution may classify constitutions
into four types, a Taeyang type. a Taceum type, a Soyang type,
and a Soeum type. The constitution of the user may corre-
spondto at least one of the Tacyang type, the Taeeum type, the
Soyang type, and the Soeum type.

[0064] The selector 130 may select the first reference table
corresponding to the constitution of the user from reference
tables. A plurality of reference tables may be provided to
correspond to a plurality of constitutions classified based on
the Sasang constitution. For example, the reference tables
may include a reference table for the Taeyang type. a refer-
ence table for the Taeeum type, a reference table for the
Soyang type, and a reference table for the Soeum type based
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on the Sasang constitution. When the user corresponds to the
Taeyang type, the selector 130 may select the reference table
for the Taeyang type.

[0065] The reference table may be classified based on
demographic information. The demographic information
may include at least one of an age and a gender of a user.
[0066] The reference table may be formed based on an age.
Whena predetermined age is selected, reference tables for the
Taeyang type, the Taeeum type, the Soyang type, and the
Soeum type corresponding to the selected age may be pro-
vided. For example, ages may be classified into a category of
ages 010 20, a category of ages 21 to 40, a category of ages 41
to 60, and a category of ages over 60. When the user is at an
age 25 and corresponds to the Taceum type, the selector 130
may select the category of ages 21 to 40, and then select a
reference table for the Taceum type from the category.
[0067] The reference table may be formed based on a gen-
der. When a predetermined gender is selected, reference
tables for the Taeyang type, the Taeeum type, the Soyang
type, and the Soeum type corresponding to the selected gen-
der may be provided.

[0068] The reference table may be formed based on an age
and a gender. For example, ages may be classified into a
category of ages 0 to 20, a category of ages 21 to 40, a
category of ages 41 to 60, and a category of ages over 60.
Additionally, each of the categories may be classified based
on a gender. When the user is a male at an age 28 and
corresponds to the Soyang type, the selector 130 may select a
category of a male from the category of ages 21 to 40 and then,
select a reference table for the Soyang type from the category.
[0069] The determiner 140 may determine a first constitu-
tional disease pattern corresponding to the first deficiency and
excess index and the first cold and heat condition index of the
user among a plurality of constitutional disease patterns
included in the first reference table. The first reference table
may be a reference table corresponding to a first constitution
among the reference tables and the first constitution may be a
constitution of the user obtained through a classification
based on the Sasang constitution.

[0070] The first reference table may correspond to the user
demographic information. The user demographic informa-
tion may include at least one of an age and a gender of the
user.

[0071] Inanexampleembodiment, the determiner 140 may
determine a constitutional disease pattern having a minimum
geometric distance from a first point corresponding to the first
deficiency and excess index and the first cold and heat con-
dition index among the plurality of constitutional disease
patterns included in the first reference table, as the first con-
stitutional disease pattern.

[0072] In another example embodiment, the determiner
140 may provide at least one second constitutional disease
pattern having a greater geometric distance when compared
to the first constitutional disease pattern as well as the first
constitutional disease pattern having the minimum geometric
distance from the first point. For example, the determiner 140
may provide a disease pattern B as well as a disease pattern A.
[0073] In still another example embodiment, the deter-
miner 140 may provide the at least one second constitutional
disease pattern by assigning a weight thereto. The weight may
be inversely proportional to the geometric distance. For
example, a point corresponding to the first deficiency and
excess index and the first cold and heat condition index of the
user in the first reference table may be referred to as the first
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point. When a distance between the disease pattern A and the
first point is “3” and a distance between the disease pattern B
and the first point is “7”, the determiner 140 may provide
information indicating a 70% probability of the disease pat-
tern A and a 30% probability of the disease pattern B.
[0074] FIG. 2 is a flowchart illustrating a constitutional
disease pattern determination method according to an
example embodiment.

[0075] In operation 210, the constitutional disease pattern
determination apparatus 100 receives user clinical informa-
tion. The user clinical information may include first data
indicating responses of the user to each of a plurality of first
medical examination items for calculating a first deficiency
and excess index. Also, the user clinical information may
include second data indicating responses of the user to each of
aplurality of second medical examination items for calculat-
ing a first cold and heat condition index.

[0076] The first medical examination items may include at
least one of an appetite state, a digestion state, cold sweats,
bowel movement regularity, a number of nocturias, a sleep
quality, dry mouth, information associated with a pulse diag-
nosis, an asthenia examined from an abdominal diagnosis,
and a subumbilical asthenia.

[0077] Thesecond medical examination items may include
at least one of an amount of sweat, a number of bowel move-
ments, a feces shape, a number of urinations, a typical body
temperature, a degree of cold sensitivity, a degree of heat
sensitivity, an amount of drinking water, a drinking water
temperature, a degree of thirst, information on a pulse diag-
nosis, and information on a tongue coating.

[0078] In operation 220, the first deficiency and excess
index and the first cold and heat condition index are calcu-
lated based on the user clinical information.

[0079] The calculator 110 may calculate the first deficiency
and excess index based on the first data classified into a
deficiency condition, an intermediate condition, and a excess
condition.

[0080] When a number of deficiency conditions is greater
than a number of excess conditions, the calculator 110 may
calculate a deficiency condition score as a ratio of a difference
between the number of deficiency conditions and the number
of excess conditions to a number of first medical examination
items.

[0081] When the number of excess conditions is greater
than the number of deficiency conditions, the calculator 110
may calculate a excess condition score as a ratio of a differ-
ence between the number of excess conditions and the num-
ber of deficiency conditions to the number of first medical
examination items.

[0082] When the number of deficiency conditions is equal
to the number of excess conditions, the calculator 110 may
calculate the deficiency condition score and the excess con-
dition score as an intermediate condition score.

[0083] The calculator 110 may calculate the first cold and
heat condition index based on the second data classified into
a cold condition, an intermediate condition, and a heat con-
dition.

[0084] When a number of cold conditions is greater than a
number of heat conditions, the calculator 110 may calculate a
cold condition score as a ratio of a difference between the
number of cold conditions and the number of heat conditions
to a number of the second medical examination items.
[0085] When the number of heat conditions is greater than
the number of cold conditions, the calculator 110 may calcu-
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late a heat condition score as a ratio of a difference between
the number of heat conditions and the number of cold condi-
tions to the number of second medical examination items.
[0086] When the number of cold conditions is equal to the
number of heat conditions, the calculator 110 may calculate
the cold condition score and the heat condition score as an
intermediate condition score.

[0087] In operation 230, user constitution information is
acquired.
[0088] In operation 231, whether the user constitution

information is present in the constitutional disease pattern
apparatus 100 is determined. When the user constitution
information is present, the constitutional disease pattern of
the user may be determined based on the first deficiency and
excess index and the first cold and heat condition index cal-
culated in operation 220.

[0089] When the user constitutional information is absent,
in operation 232, the constitutional disease pattern determi-
nation apparatus 100 verifies or receives the user constitu-
tional information.

[0090] In operation 240, the constitutional disease pattern
of the user is verified. The constitutional disease pattern may
be verified based on the first reference table corresponding to
the first constitution indicating the constitution of the user
among the reference tables classified based on the Sasang
constitution. The first constitutional disease pattern corre-
sponding to the first deficiency and excess index and the first
cold and heat condition index of the user may be determined
from among the plurality of constitutional disease patterns
included in the first reference table.

[0091] Inanexample embodiment, when the first constitu-
tion is classified as a Taeeum type based on the Sasang con-
stitution, the plurality of constitutional disease patterns
included in the first reference table may include at least one of
an Supraspinal Exterior pattern, Esophagus Cold pattern, a
Dryness Heat pattern, Dryness Heat pattern with Yin Blood
Consumption symptoms, and an Exterior Interior combined
pattern.

[0092] Inanother example embodiment, when the first con-
stitution is classified as a Soeum type based on the Sasang
constitution, the plurality of constitutional disease patterns
included in the first reference table may include at least one of
a depression-manic, a Yang collapse, a greater Yin pattern, a
lesser Yin pattern, and an Exterior Interior combined pattern.

[0093] In still another example embodiment, when the first
constitution is classified as a Soyang type based on the Sasang
constitution, the plurality of constitutional disease patterns
included in the first reference table may include at least one of
a Lesser Yang Wind Damage pattern, a Yin Depletion pattern,
a Chest Heat congested pattern, a Yin Deficit Diurnal Heat
pattern, and an Exterior Interior combined pattern.

[0094] In yet another example embodiment, when the first
constitution is classified as a Taeyang type based on the
Sasang constitution, the plurality of constitutional disease
patterns included in the first reference table may include at
least one of a Interior origin Small Intestine pattern accom-
panying Regurgitation, Interior origin Small Intestine pat-
tern, and an Exterior Interior combined pattern.

[0095] FIG. 3 is a diagram illustrating an operation of
receiving clinical information of FIG. 2.

[0096] The operation of receiving clinical information
includes operation 310 of receiving first data associated with
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first medical examination information and operation 320 of
receiving second data associated with second medical exami-
nation information.

[0097] The clinical information may include the first data
indicating responses of a user to each of a plurality of first
medical examination items for calculating a first deficiency
and excess index.

[0098] The first medical examination information may
include at least one of an appetite state, a digestion state, cold
sweats, bowel movement regularity, a number of nocturias, a
sleep quality, a dry mouth, information on a pulse diagnosis,
an asthenia examined from an abdominal diagnosis, and a
subumbilical asthenia.

[0099] Theinformation on the pulse diagnosis may include
information on pulse conditions of “deficiency”, “excess”,
“long”, “short”, “surging”, and “thready”.

[0100] The clinical information may include the second
data indicating responses of the user to each of a plurality of
second medical examination items for calculating the first
cold and heat condition index.

[0101] The second medical examination information may
include one of an amount of sweat, a number of bowel move-
ments, a feces shape, a number of urinations, a typical body
temperature, a degree of cold sensitivity, a degree of heat
sensitivity, an amount of drinking water, a drinking water
temperature, a degree of thirst, information on a pulse diag-
nosis, and information on a tongue coating.

[0102] Theinformation on the pulse diagnosis may include
information on pulse conditions of “floating”, “sunken”,
“slow”, and “rapid”.

[0103] The information on the tongue coating may include
information on tongue conditions of “yellow”, “white”, and
“crimson”.

[0104] FIG. 4is a diagram illustrating an example of medi-
cal examination information according to an example
embodiment.

[0105] The medical examination information may include
a first medical examination item for calculating a first defi-
ciency and excess index. Also, the medical examination infor-
mation may include a second medical examination item for
calculating a first cold and heat condition index.

[0106] Referring to FIG. 4, a table 400 represents the medi-
cal examination information including an item 410, for
example, digestion, an item 420, for example, a bowel move-
ment, and an item 430, for example, urination.

[0107] A response to the medical examination information
may be provided using a numerical value and a term deter-
mined based on a state of a user in advance.

[0108] Medical examination information on the digestion
may include a medical examination item for calculating a
deficiency and excess index.

[0109] The predetermined numerical value may be
expressed by integers 1 through 5. For example, a response
411 may be an appetite state in the item 410 indicating the
medical examination information on the digestion. The appe-
tite state may be expressed using one of a “very good” scoring
one point, a “good” scoring two points, a “normal” scoring
three points, a “bad” scoring four points, and a “very bad”
scoring five points.

[0110] In the medical examination information on the
digestion, a response 412, for example, a digestion state may
be expressed using numerical values similarly to the numeri-
cal values of the response 411.
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[0111] The item 420 indicating medical examination infor-
mation on the bowel movement may include medical exami-
nation information, for example, bowel movement regularity
422, for calculating the deficiency and excess index, and
medical examination information, for example, a number of
bowel movements 421 and a feces shape 423, for calculating
a cold and heat condition index.

[0112] The number of bowel movements 421 may indicate
the number of bowel movements in a day.

[0113] The bowel movement regularity 422 may be
expressed using one of'a “very regular” scoring a one point, a
“regular” scoring two points, a “normal” scoring three points,
an “irregular” scoring four points, and a “very irregular”
scoring five points.

[0114] The feces shape 423 may be expressed by marking a
corresponding shape among shapes shown in FIG. 4.

[0115] The item 430 indicating medical examination infor-
mation on the urination may include information on a number
of urinations 431 and urine clarity 432.

[0116] The number of urinations 431 may indicate the
number of daytime urinations and the number of nighttime
urinations.

[0117] Theurine clarity 432 may be expressed using one of
a “very clear” scoring one point, a “clear” scoring two points,
a “normal” scoring three points, a “unclear” scoring four
points, and a “very unclear” scoring five points.

[0118] FIG. 5 is a diagram illustrating an operation of cal-
culating a deficiency and excess index of F1G. 2.

[0119] In operation 510, the calculator 110 calculates a
number of deficiency conditions, a number of excess condi-
tions, and a number of intermediate conditions in clinical
information on a user. The calculating may be performed
based on first data classified into categories of a deficiency
condition, an intermediate condition, and a excess condition.
The calculating may be performed by counting a number of
items selecting each of the categories of the deficiency con-
dition, the intermediate condition, and the excess condition as
responses.

[0120] In operation 520, whether the number of deficiency
conditions is greater than the number of excess conditions is
verified. When the number of deficiency conditions is greater
than the number of excess conditions, the calculator 110 may
calculate a deficiency condition score. The deficiency condi-
tion score may be expressed as a ratio of a difference between
the number of deficiency conditions and the number of excess
conditions to a number of first medical examination items.
The first medical examination items may be medical exami-
nation items for calculating a deficiency and excess index.
The deficiency condition score may be calculated using
Equation 1.

(Number of deficiency conditions— ] [Equation 1]

Number of excess conditions
100

Number of first medical examination items

[0121] In operation 530, whether the number of excess
conditions is greater than the number of deficiency conditions
is verified. When the number of excess conditions is greater
than the number of deficiency conditions, the calculator 110
may calculate a excess condition score. The excess condition
score may be expressed as a ratio of a difference between the
number of excess conditions and the number of deficiency
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conditions to the number of first medical examination items.
The excess condition score may be calculated using Equation
2.

( Number of excess conditions— ] [Equation 2]

Number of deficiency conditions 100

Number of first medical examination items

[0122] When the number of excess conditions is not greater
than the number of deficiency conditions, the number of
excess conditions may be equal to the number of deficiency
conditions. In this example, the calculator 110 may calculate
the deficiency condition score and the excess condition score
as an intermediate condition score. The intermediate condi-
tion score may be “0”. A value of “0” may indicate a center
position between the deficiency condition and the excess
condition in a reference table.

[0123] FIG. 6 is a diagram illustrating an operation of cal-
culating a cold and heat condition index of FIG. 2.

[0124] In operation 610, the calculator 110 calculates a
number of cold conditions, a number of intermediate condi-
tions, and a number of heat conditions in clinical information
on a user. The calculating may be performed based on second
data classified into categories of a cold condition, an interme-
diate condition, and a heat condition. The calculating may be
performed by counting a number of items selecting each of
the categories of the cold condition, the intermediate condi-
tion, and the heat condition as responses.

[0125] In operation 620, whether the number of cold con-
ditions is greater than the number of heat conditions is veri-
fied. When the number of cold conditions is greater than the
number of heat conditions, the calculator 110 may calculate a
cold condition score. The cold condition score may be
expressed as a ratio of a difference between the number of
cold conditions and the number of heat conditions to a num-
ber of second medical examination items. The second medi-
cal examination items may be medical examination items for
calculating a cold and heat condition index. The cold condi-
tion score may be calculated using Equation 3.

[Equation 3]

( Number of cold conditions— ]
Number of heat conditions

100

Number of second medical examination items

[0126] In operation 630, whether the number of heat con-
ditions is greater than the number of cold conditions is veri-
fied. When the number of heat conditions is greater than the
number of cold conditions, the calculator 110 may calculate a
heat condition score. The heat condition score may be
expressed as a ratio of a difference between the number of
heat conditions and the number of cold conditions to the
number of second medical examination items. The heat con-
dition score may be calculated using Equation 4.

(Number of heat conditions— ] [Equation 4]

Number of cold conditions

100

Number of second medical examination items

[0127] When the number of heat conditions is not greater
than the number of cold conditions, the number of heat con-
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ditions may be equal to the number of cold conditions. In this
example, the calculator 110 may calculate the cold condition
score and the heat condition score as an intermediate condi-
tion score. The intermediate condition score may be “0”. A
value of “0” may indicate a center position between the cold
condition and the heat condition in the reference table.

[0128] FIG. 7 is a diagram illustrating an operation of
selecting a reference table corresponding to a user according
to an example embodiment.

[0129] The constitutional disease pattern determination
apparatus 100 may use user constitutional information to
determine a constitutional disease pattern of the user. The
constitutional disease pattern determination apparatus 100
may determine the constitutional disease pattern of the user
based on a reference table corresponding to a constitution of
the user.

[0130] When the user constitutional information is present
in the constitutional disease pattern determination apparatus
100, the constitutional disease pattern determination appara-
tus 100 may determine the constitutional disease pattern of
the user without determining the constitution of the user.

[0131] When the user constitutional information is absent
in the constitutional disease pattern determination apparatus
100, the constitutional disease pattern determination appara-
tus 100 may determine the constitution of the user. Based on
aresult of the determining, the constitutional disease pattern
determination apparatus 100 may determine the constitu-
tional disease pattern of the user by mapping a deficiency and
excess index and a cold and heat condition index of the user to
a refererce table.

[0132] Based on user demographic information, the refer-
ence table may be classified based on a Sasang constitution.
The user demographic information may include at least one
of an age and a gender of the user.

[0133] Inoperation 710, the selector 130 analyzes the user
demographic information. In an example embodiment, the
user demographic information may include at least one of an
age and a gender of the user.

[0134] In operation 720, the selector 130 selects a first
reference table in consideration of the constitution of the user.
For example, the first reference table corresponding to the
constitution of the user may be selected from among a plu-
rality of reference tables corresponding to a plurality of con-
stitutions classified based on the Sasang constitution.

[0135] In another example embodiment, the selector 130
may select the first reference table by combining the consti-
tution of the user and the user demographic information. The
constitutions may be classified into a Soeum type, a Soyang
type, a Taeyang type, and a Taeeum type based on the Sasang
constitution.

[0136] FIG.8isadiagramillustrating an example of select-
ing a reference table to correspond to user demographic infor-
mation according to an example embodiment.

[0137] The first reference table may correspond to the user
demographic information. The user demographic informa-
tion may refer to information including at least one of an age
and a gender of the user.

[0138] The user demographic information may be classi-
fied based on ages. The ages may be classified into four
categories, for example, a category of ages 1 to 20, a category
of ages 21 to 40, a category of ages 41 to 60, and a category of
ages over 60.
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[0139] The user demographic information may be classi-
fied based on genders. The genders may be classified into two
categories, for example, a category of amale and a category of
a female.

[0140] The user demographic information may be classi-
fied into eight categories based on an age and a gender of the
user. A table 800 shows the eight categories with reference to
FIG. 8.

[0141] Forexample, the user may be a male at an age 35 and
correspond to a Taeyang type. In this example, the selector
130 may select the category of ages 21 to 40 and select a
category of a male thereof. The selector 130 may select a
reference table 810 of the Taeyang type from among reference
tables of a Soeum type, a Soyang type, the Taeyang type, and
a Taeeum type.

[0142] The reference table 810 may include constitutional
disease patterns Al, A2, A3, and A4. The determiner 140 may
compare a first deficiency and excess index and a first cold
and heat condition index of the user to the reference table 810,
and select a constitutional disease pattern of the user.

[0143] FIG. 9 is a diagram illustrating an operation of veri-
fying a constitutional disease pattern of FIG. 2.

[0144] Inanexampleembodiment, the determiner 140 may
determine a first constitutional disease pattern based on a first
reference table corresponding to a first constitution indicating
aconstitution of a user. The first constitutional disease pattern
may be a constitutional disease pattern corresponding to a
first deficiency and excess index and a first cold and heat
condition index of the user among a plurality of constitutional
disease patterns included in the first reference table.

[0145] In operation 910, the determiner 140 receives a
number of constitutional disease patterns provided to the user.

[0146] In operation 920, whether the number of constitu-
tional disease patterns is greater than “1” is verified.

[0147] In operation 930, the determiner 140 provides a
constitutional disease pattern most probable to the user when
the number of constitutional disease patterns is “1”.

[0148] Inanexampleembodiment, the determiner 140 may
determine the first constitutional disease pattern by selecting
at least one of the plurality of constitutional disease patterns
included in the first reference table. The first constitutional
disease pattern may be a constitutional disease pattern having
aminimum geometric distance from a first point correspond-
ing to the first deficiency and excess index and the first cold
and heat condition index of the user, among the plurality of
constitutional disease patterns included in the first reference
table.

[0149] In operation 940, the determiner 140 may provide
the constitutional disease pattern to the user by assigning a
weight when the number of constitutional disease patterns is
greater than “1”.

[0150] Inanexampleembodiment, the determiner 140 may
determine at least one second constitutional disease pattern
having a greater geometric distance when compared to the
first constitutional disease pattern, among the plurality of
constitutional disease patterns included in the first reference
table.

[0151] In another example embodiment, when at least two
constitutional disease patterns are provided, the determiner
140 may provide the constitutional disease pattern through an
assignment of a weight. The weight may be inversely propor-
tional to the geometric distance.
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[0152] FIG. 10 is a diagram illustrating an example of
determining a constitutional disease pattern according to an
example embodiment.

[0153] Referring to FIG. 10, a deficiency and excess index
may be zero points of an intermediate condition score, and a
cold and heat condition index may be 20 points of a heat
condition score. A point satisfying zero points of the interme-
diate condition score and 20 points of the heat condition score
may be indicated as a first point.

[0154] In an example embodiment, a first reference table
may be indicated by a table 1000. The first reference table
may include constitutional disease patterns B1 through B5.

[0155] In the table 1000, the constitutional disease pattern
B5 may bea constitutional disease pattern having a minimum
geometric distance from the first point. The determiner 140
may provide information indicating a user corresponds to the
constitutional disease pattern B5.

[0156] In another example embodiment, a constitutional
disease pattern subsequently closest to the first point may be
the constitutional disease pattern B4. Also, a constitutional
disease pattern even subsequently closer to the first point may
be the constitutional disease pattern B3. The determiner 140
may provide the constitutional disease patterns by assigning
a weight. The weight may be inversely proportional to the
geometric distance. The determiner 140 may provide infor-
mation indicating the user has a 77% probability of the con-
stitutional disease pattern B5, a 13% probability of the con-
stitutional disease pattern B4, and a 10% probability of the
constitutional disease pattern B3.

[0157] The units described herein may be implemented
using hardware components and software components. For
example, the hardware components may include micro-
phones, amplifiers, band-pass filters, audio to digital convert-
ers, and processing devices. A processing device may be
implemented using one or more general-purpose or special
purpose computers, such as, for example, a processor, a con-
troller and an arithmetic logic unit, a digital signal processor,
a microcomputer, a field programmable array, a program-
mable logic unit, a microprocessor or any other device
capable of responding to and executing instructions in a
defined manner. The processing device may run an operating
system (OS) and one or more software applications that run
on the OS. The processing device also may access, store,
manipulate, process, and create data in response to execution
of the software. For purpose of simplicity, the description of
a processing device is used as singular; however, one skilled
in the art will appreciated that a processing device may
include multiple processing elements and multiple types of
processing elements. For example, a processing device may
include multiple processors or a processor and a controller. In
addition, different processing configurations are possible,
such a parallel processors.

[0158] The software may include a computer program, a
piece of code, an instruction, or some combination thereof,
for independently or collectively instructing or configuring
the processing device to operate as desired. Software and data
may be embodied permanently or temporarily in any type of
machine, component, physical or virtual equipment, com-
puter storage medium or device, or in a propagated signal
wave capable of providing instructions or data to or being
interpreted by the processing device. The software also may
be distributed over network coupled computer systems so that
the software is stored and executed in a distributed fashion. In
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particular, the software and data may be stored by one or more
computer readable recording mediums.

[0159] The methods according to the above-described
embodiments may be recorded, stored, or fixed in one or more
non-transitory computer-readable media that includes pro-
gram instructions to be implemented by a computer to cause
a processor to execute or perform the program instructions.
The media may also include, alone or in combination with the
program instructions, data files, data structures, and the like.
The program instructions recorded on the mediamay be those
specially designed and constructed, or they may be of the kind
well-known and available to those having skill in the com-
puter software arts. Examples of non-transitory computer-
readable media include magnetic media such as hard disks,
floppy disks, and magnetic tape; optical media such as CD
ROM discs and DVDs; magneto-optical media such as optical
discs; and hardware devices that are specially configured to
store and perform program instructions, such as read-only
memory (ROM), random access memory (RAM), flash
memory, and the like. Examples of program instructions
include both machine code, such as produced by a compiler,
and files containing higher level code that may be executed by
the computer using an interpreter. The described hardware
devices may be configured to act as one or more software
modules in order to perform the operations and methods
described above, or vice versa.

[0160] Although a few embodiments of the present inven-
tion have been shown and described, the present invention is
not limited to the described embodiments. Instead, it would
be appreciated by those skilled in the art that changes may be
made to these embodiments without departing from the prin-
ciples and spirit of the invention, the scope of which is defined
by the claims and their equivalents.

What is claimed is:

1. A constitutional disease pattern determination apparatus
comprising:

a calculator to calculate a first deficiency and excess index
and a first cold and heat condition index of a user based
on clinical information on the user; and

a determiner to determine, based on a first reference table
corresponding to a first constitution, a first constitutional
disease pattern corresponding to the first deficiency and
excess index and the first cold and heat condition index
among a plurality of constitutional disease patterns
included in the first reference table,

wherein the first constitution is a constitution classified to
correspond to the user based on a Sasang constitution.

2. The apparatus of claim 1, wherein the first reference
table corresponds to user demographic information, and the
user demographic information comprises at least one of a
gender and an age of the user.

3. The apparatus of claim 1, further comprising:

aselector to select the first reference table corresponding to
the first constitution from among a plurality of reference
tables corresponding to a plurality of constitutions clas-
sified based on the Sasang constitution.

4. The apparatus of claim 1, wherein the determiner deter-
mines a constitutional disease pattern having a minimum
geometric distance from a first point corresponding to the first
deficiency and excess index and the first cold and heat con-
dition index among the plurality of constitutional disease
patterns included in the first reference table, as the first con-
stitutional disease pattern.
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5. The apparatus of claim 4, wherein the determiner deter-
mines at least one second constitutional disease pattern hav-
ing a greater geometric distance when compared to the first
constitutional disease pattern among the plurality of consti-
tutional disease patterns included in the first reference table,
and provides the at least one second constitutional disease
pattern.

6. The apparatus of claim 5, wherein the determiner pro-
vides the first constitutional disease pattern and the at least
one second constitutional disease pattern through an assign-
ment of a weight, and the weight is inversely proportional to
the geometric distance.

7. The apparatus of claim 1, further comprising:

averifier to verify the first constitution based on at least one

of the clinical information and the demographic infor-
mation on the user when identification information on
the first constitution is absent.

8. The apparatus of claim 1, wherein the clinical informa-
tion comprises first data indicating a response of the user to
each of a plurality of first medical examination items for
calculating the first deficiency and excess index, and second
data indicating a response of the user to each of a plurality of
second medical examination items for calculating the first
cold and heat condition index.

9. The apparatus of claim 8, wherein the first medical
examination items comprise at least one of an appetite state,
a digestion state, cold sweats, bowel movement regularity, a
number of nocturias, a sleep quality, a dry mouth, information
on a pulse diagnosis, an asthenia examined from an abdomi-
nal diagnosis, and a subumbilical asthenia.

10. The apparatus of claim 9, wherein, based on the first
data classified into a deficiency condition, an intermediate
condition, and a excess condition, the calculator calculates a
deficiency condition score corresponding to a ratio of a dif-
ference between a number of excess conditions and a number
of deficiency conditions, to a number of first medical exami-
nation items when the number of deficiency conditions is
greater than the number of excess conditions,

calculates a excess condition score corresponding to a ratio

of a difference between the number of deficiency con-
ditions and the number of excess conditions, to the num-
ber of first medical examination items when the number
of excess conditions is greater than the number of defi-
ciency conditions, and

calculates an intermediate condition score when the num-

ber of deficiency conditions is equal to the number of
excess conditions.

11. The apparatus of claim 8, wherein the second medical
examination items comprise at least one of an amount of
sweat, a number of bowel movements, a feces shape, a num-
ber of urinations, a typical body temperature, a degree of cold
sensitivity, a degree of heat sensitivity, an amount of drinking
water, a drinking water temperature, a degree of thirst, infor-
mation on a pulse diagnosis, and information on a tongue
coating.

12. The apparatus of claim 11, wherein, based on the sec-
ond data classified into a cold condition, an intermediate
condition, and a heat condition, the calculator calculates a
cold condition score corresponding to a ratio of a difference
between a number of heat conditions and a number of cold
conditions, to a number of second medical examination items
when the number of cold conditions is greater than the num-
ber of heat conditions,
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calculates a heat condition score corresponding to aratio of
a difference between the number of cold conditions and
the number of heat conditions, to the number of second
medical examination items when the number of heat
conditions is greater than the number of cold conditions,
and

calculates an intermediate condition score when the num-

ber of cold conditions is equal to the number of heat
conditions.

13. The apparatus of claim 1, wherein when the first con-
stitution is classified as a Taeeum type based on the Sasang
constitution, the plurality of constitutional disease patterns
included in the first reference table comprises at least one of
an Supraspinal Exterior pattern, Esophagus Cold pattern, a
Dryness Heat pattern, Dryness Heat pattern with Yin Blood
Consumption symptoms, and an Exterior Interior combined
pattern.

14. The apparatus of claim 1, wherein when the first con-
stitution is classified as a Soeum type based on the Sasang
constitution, the plurality of constitutional disease patterns
included in the first reference table comprises at least one of
a depression-manic, a Yang collapse, a greater Yin pattern, a
lesser Yin pattern, and an Exterior Interior combined pattern.

15. The apparatus of claim 1, wherein when the first con-
stitution is classified as a Soyang type based on the Sasang
constitution, the plurality of constitutional disease patterns
included in the first reference table comprises at least one of
a Lesser Yang Wind Damage pattern, a Yin Depletion pattern,
a Chest Heat congested pattern, a Yin Deficit Diurnal Heat
pattern, and an Exterior Interior combined pattern.

16. The apparatus of claim 1, wherein when the first con-
stitution is classified as a Taeyang type based on the Sasang
constitution, the plurality of constitutional disease patterns
included in the first reference table comprises at least one of
aInterior origin Small Intestine pattern accompanying Regur-
gitation, Interior origin Small Intestine pattern, and an Exte-
rior Interior combined pattern.

17. A method of determining a constitutional disease pat-
tern of a user in a constitutional disease pattern determination
apparatus, the method comprising:

calculating, by a calculator of the constitutional disease

pattern determination apparatus, a first deficiency and
excess index and a first cold and heat condition index of
a user based on clinical information on the user; and
determining, by a determiner of the constitutional disease
pattern determination apparatus, a first constitutional
disease pattern corresponding to the first deficiency and
excess index and the first cold and heat condition index
among a plurality of constitutional disease patterns
included in a first reference table corresponding to a first
constitution, based on the first reference table,

wherein the first constitution is a constitution classified to

correspond to the user based on a Sasang constitution.

18. The method of claim 17, wherein the first reference
table corresponds to user demographic information, and the
user demographic information comprises at least one of a
gender and an age of the user.

19. The method of claim 17, wherein the determining com-
prises determining a constitutional disease pattern having a
minimum geometric distance from a first point corresponding
to the first deficiency and excess index and the first cold and
heat condition index among the plurality of constitutional
disease patterns included in the first reference table, as the
first constitutional disease pattern.
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20. The method of claim 17, the clinical information com-
prises first data indicating a response of the user to each of a
plurality of first medical examination items for calculating
the first deficiency and excess index, and second data indicat-
ing a response of the user to each of a plurality of second
medical examination items for calculating the first cold and
heat condition index.
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Digestion

Appetite

sae !

1.2.3.4.5(1=Very good 2=Good 3=Normal 4=Bad 5=Very bad)

Digestion

s 2

1.2.3.4.5(1=Very good 2=Good 3=Normal 4=Bad 5=Very bad)
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movement

Bowel

Number of
bowel movements

A (time(s) ( )day(s)

Bowel movement

s [a%%
regularity 4

p 12345(1=Very regular 2=Regular 3=Normal

d=lmegular 5=Very irregular)

Feusshape ~42 1009% 20CD 30/ 0% UG

B0y

Urination

Number of urinations ~~431

( time(s)/day(s) (in daytime),

( time(s)/day(s) (during sleep at night)

Urine clarity ~-432 1.2, 3, 4.5 (1=Very clear 2=Clear 3=Normal 4=Unclear 5=Very unclear)
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