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[DESCRIPTION]
[TITLE OF THE INVENTION]

METHOD FOR PROPOSING PERSONALIZED COSMETICS

[TECHNICAL FIELD]

The present invention relates to a method for
proposing personalized cosmetics and a system for performing
the same.

This application claims the benefit of priority based
on Korean Patent Application No. 10-2015-0045694, filed on
March 31, 2015 with the Korean Intellectual Property Office,
the disclosure of which is incorporated herein by reference

in its entirety.

[BACKGROUND ART]

The realization of ideal skin through cosmetics has
become an important concern of customers. In order to
satisfy these needs of customers, studies are performed in
various manners, for example, by mimicking an ideal skin
tone through skin color studies for each region or by
correcting a skin tone through the expression of colors at a
specific wavelength.

In particular, in customers using cosmetics, there 1is a
high demand to appear for a skin to be not dry, and to
moisturize a skin and so appear moist and bright, namely to
express moisture feeling. In this regard, studies associated
with a skin change caused by moisture have been performed
mainly as 1index such as moistness, trans-epidermal water

loss (TEWL) in skin, or the 1like. However, the optical
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properties have only been studied extensively, for example,
a skin applied with moisturizer looking darker than before
application of the moisturizer, optical patterns Dbeing
varied depending on the amount of moisture in vitro, or the
like. The studies for accurately understanding the exact
optical properties commonly shown by moisture and
implementing the same are still not satisfactory.

In addition, studies according to a change in
brightness has been performed by analyzing skin colors using
an L, a, b color system, but a simple change of brightness
was shown and hence information for mimicking properties was
insufficient. In a color matching system of a makeup
formulation that has been commonly used up to date, a method
of expressing a color by adding vyellow, red, and black
pigments to a white base has been utilized. However, this
method was not sufficient to accurately mimic a phenomenon
where a particular color is highlighted while getting
bright, which is an alteration in a spectrum positive (+)
direction. In addition, the pigment may either have
spectrums at particular peaks or combine them for expressing
colors. Further, when a combination with another spectrum
such as a skin color 1is generated, the pigment may be
changed to an unexpected color.

Accordingly, a solution —capable of ©proposing a
cosmetic composition, which allows for mimicking a skin
condition preferred according to the make-up trend, to be
customized for a personal skin condition, by more accurate
skin analysis and provision of a composition having a

customized spectrum, compared to an existing method of
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optically analyzing skins, and a system capable of

implementing the same are required.

[DETAILED DESCRIPTION OF THE INVENTION]
[Technical Problem]

Accordingly, the object of the present invention 1is
to provide a method capable of proposing a cosmetic
composition, which allows for mimicking wvarious preferred
skin conditions, to be customized for a personal skin
condition, by more accurate skin analysis, compared to an
existing method of optically analyzing skins, and a system

capable of performing the above method.

[Technical Solutionl]

The present invention provides a method for proposing
personalized cosmetics comprising the steps of:
photographing a visible spectrum of a skin of a subject to
be measured; generating a spectral comparison table by
mapping a personalized wvisible spectrum to the measured
visible spectrum of the skin; matching a personalized
composition to the spectral comparison table; and displaying
the matched personalized composition on an 1image display
unit.

In addition, the present invention provides a system
for proposing personalized cosmetic formulations, which
comprises: a computer including a processor and a memory
storing instructions for performing the following method by
the processor, a photographing unit configured to photograph

a visible spectrum of a skin of a subject to be measured,
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and an image display unit configured to display a proposal
content of personalized cosmetics.

The method includes the steps of: photographing the
visible spectrum of a skin of a subject to be measured by
the photographing wunit, generating a spectral comparison
table 1in the memory Dby mapping a personalized visible
spectrum to the measured visible spectrum of the skin,
matching a personalized —composition to  the spectral
comparison table, and displaying the matched personalized

composition on the image display unit.

ADVANTAGEOUS EFFECTS

A method for proposing personalized cosmetics and a
system for performing the method according to the present
invention can photograph the skin of a subject to be
measured in the form of a visible spectrum and analyze the
same 1in order to propose a cosmetic composition, which
allows for mimicking wvarious preferred skin conditions, to
be suitable for the subject to be measured, 1i.e. to be
customized. Furthermore, it is ©possible to ©propose a
cosmetic product corresponding to the cosmetic composition.

In addition, it 1s possible to provide a predicted
display image when the proposed cosmetic product is applied
to the skin even though the product is not applied to the

skin of the subject to be measured.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 1is a diagram illustrating a system according

to an embodiment of the present invention.
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FIG. 2 is a flowchart illustrating a proposed method

according to an embodiment of the present invention.

BEST MODE FOR INVENTION

Reference will now be made in detail to embodiments
of the present invention, examples of which are illustrated
in the accompanying drawings. The present invention may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.

Hereinafter, a system for ©proposing personalized
cosmetic formulations according to an embodiment of the
present invention will be described in detail with reference
to Figs. 1 and 2.

FIG. 1 is a diagram illustrating the configuration and
connection of the system for proposing personalized cosmetic
formulations according to the embodiment of the present
invention.

In the specification, all calculation steps may be
performed by a processor 10.

In an embodiment of the present invention, a memory 20
stores corresponding instructions for performing respective
steps of a proposal method according to the present
invention processed by the processor 10.

The processor 10 may execute the instructions stored
in the memory 20.

In an embodiment of the present invention, a
photographing unit 30 may be a device that measures the
spectrum of reflected light in a closed space, and may be

specifically a product affiliated with model CM-2500d or
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CM2600d made by Konica Minolta Corporation.

In an embodiment of the present invention, the
photographing unit 30 may include a device for photographing
image data. The device for photographing image data may be
independent from a device for photographing a visible
spectrum, and may also photograph the visible spectrum.

A database 50 may be directly connected to the
processor 10, or may be connected to a network 70 through a
communication unit 60 connected to the processor 10.

An input unit 80 may be integral with an image display
unit 40, and may be specifically a touch screen type.

The image display unit 40 is not limited as long as it
may electronically display an image.

The method for proposing ©personalized cosmetics
according to an embodiment of the present invention will be
described in detail below.

FIG. 2 is a flowchart illustrating an example of steps
S100 to S400 1in the method for proposing personalized
cosmetics according to the embodiment of the present
invention.

In the embodiment of the present invention, the method
further includes a step of selecting a personalized visible
spectrum (S010).

The step of selecting a personalized visible spectrum
(S010) may be input through the input unit 80 connected to
the processor 10.

The personalized visible spectrum may be at least one
preset stored in the memory 20 or the database 50.

FIG. 1 dillustrates the system according to the
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embodiment of the present invention.

The preset of the personalized visible spectrum may be
a moisture glow-mimicking spectrum, a shine-mimicking
spectrum, a skin color-complementing spectrum, or a milky-
color-mimicking spectrum.

The moisture glow-mimicking spectrum refers to a
patterned spectrum that appears in a state in which a skin
is moisture-supersaturated, and is particularly a visible
spectrum 1in a state in which a skin 1is moisture-
oversaturated.

The shine-mimicking spectrum is a patterned spectrum
that appears in a state in which a skin is oil-
supersaturated.

The skin color-complementing spectrum is a patterned
spectrum that appears in a state in which the intensity in a
red wavelength range is reinforced.

The milky-color-mimicking spectrum 1is a patterned
spectrum that appears when a yellow wavelength is reduced in
a state in which the intensity in an overall wavelength
range 1s reinforced.

In addition, the preset of the personalized wvisible
spectrum may be a spectrum obtained by performing a step of
photographing a standard group of skin conditions preferred
according to the make-up trend to calculate a mean intensity
value for each wavelength.

In an embodiment of the present invention, the step of
selecting a personalized visible spectrum (S010) may be
performed before a step of photographing a visible spectrum

of a skin of a subject to be measured (S100) or a step of
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generating a spectral comparison table (S200).

In an embodiment of the present invention, the step of
photographing a visible spectrum of a skin of a subject to
be measured (S100) includes photographing the wvisible
spectrum of the skin of the subject to be measured by the
photographing unit 30.

In an embodiment of the present invention, the step of
generating a spectral comparison table (5200) includes a
step of comparing the measured visible spectrum of the skin
with the personalized visible spectrum for each wavelength
range thereof and of storing a data pair (W, I) 1in the
spectral comparison table (S210). The "W" of the data pair
refers to a wavelength range, and the "I" of the data pair
refers to a difference value between the intensity of the
personalized visible spectrum and the intensity of the
measured visible spectrum of the skin in the "W".

In an embodiment of the present invention, the W of
the data pair includes a data pair (WMAX, WMIN). The "WMAX"
refers to an upper limit wvalue of the visible wavelength,
and the "WMIN" refers to a lower limit value of the visible
wavelength.

In an embodiment of the present invention, in the step
of storing a data pair (W, I) in the spectral comparison
table (S210), a difference between the integral value of the
intensity of the personalized visible spectrum and the
integral wvalue of the intensity of the measured visible
spectrum of the skin is stored in the "I" in the wavelength
range of WMIN to WMAX of the data pair.

In an embodiment of the present invention, the step of
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storing a data pair (W, I) in the spectral comparison table
(S210) further includes a step in which a difference between
the integral wvalue of the intensity of the personalized
visible spectrum and the integral value of the intensity of
the measured visible spectrum of the skin is stored in a
data item I,;; in the overall visible wavelength range.

In an embodiment of the present invention, the
wavelength range of the personalized visible spectrum may
be, for example, 360 nm to 740 nm.

In an embodiment of the present invention, when the
personalized visible spectrum selected 1in the step of
selecting a personalized visible spectrum (S010) 1is a
moisture glow-mimicking spectrum, the wavelength range of
the personalized visible spectrum may be, for example, 360
nm to 550 nm.

In an embodiment of the present invention, a step of
matching a personalized composition to the spectral
comparison table (S300) includes a step of matching a
component of the personalized composition to at least one
data pair (W, I) stored in the spectral comparison table
(S310) .

In an embodiment of the present invention, the step of
matching a component of the personalized composition (S310)
includes a step of storing a component matched to a data
item Component COnnected to the data pair (W, I).

In an embodiment of the present invention, the step of
matching a component of the personalized composition (S310)
includes matching a corresponding wavelength reinforcement

material to the "W" of the at least one data pair (W, 1I)
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stored in the spectral comparison table.

In the specification, the wavelength reinforcement
material means a material that increases a spectral
intensity in a particular visible wavelength range of a skin
by reflected 1light of the material when the material 1is
applied to the skin.

In an embodiment of the present invention, the
wavelength reinforcement material is one wavelength
reinforcement powder or two or more wavelength reinforcement
composite powders.

The wavelength reinforcement powder or each of the
wavelength reinforcement composite powders may Dbe one
selected from the group consisting of mica, synthetic mica,
alumina, borosilicate powder, talc, and sericite.

The wavelength reinforcement powder or wavelength
reinforcement composite powder may be coated with one
selected from the group consisting of titanium dioxide, iron
oxide, and tin oxide.

The wavelength reinforcement powder or wavelength
reinforcement composite powder may have a mean grain size of
2 to 16 pm.

Hereinafter, the description of the step of matching a
component of the personalized composition (S310) is the same
as the description given in the case where the moisture
glow-mimicking spectrum 1s selected as the personalized
visible spectrum.

In an embodiment of the present invention, the step of
matching a component of the personalized composition (S310)

includes a step of matching a violet wavelength

10
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reinforcement material as the component of the personalized
composition when the "W" of the at least one data pair (W,
I) stored in the spectral comparison table is 360 nm to 430
nm (S311).

The violet wavelength reinforcement material may be a
model Sharon Soft Focus Violet made by CQV Corporation.

In an embodiment of the present invention, the step of
matching a component of the personalized composition (S310)
includes a step of matching a blue wavelength reinforcement
material as the component of the personalized composition
when the "W" of the at least one data pair (W, I) stored in
the spectral comparison table is 440 nm to 490 nm (S312).

The blue wavelength reinforcement material may be a
model Sharon Soft Focus Blue made by CQV Corporation.

In an embodiment of the present invention, the step of
matching a component of the personalized composition (S310)
includes a step of matching a green wavelength reinforcement
material as the component of the personalized composition
when the "W" of the at least one data pair (W, I) stored in
the spectral comparison table is 500 nm to 570 nm (S313).

The green wavelength reinforcement material may be a
model Sharon Soft Focus Green made by CQV Corporation.

In an embodiment of the present invention, the step of
matching a component of the personalized composition (S310)
includes a step of matching a yellow wavelength
reinforcement material as the component of the personalized
composition when the "W" of the at least one data pair (W,
I) stored in the spectral comparison table is 580 nm to 590

nm (S314).

11
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The yellow wavelength reinforcement material may be a
model Sharon Soft Focus Yellow made by CQV Corporation.

As described above, the explanation of the step of
matching a component of the personalized composition (S310)
is the same as that in the case where the moisture glow-
mimicking spectrum is selected as the personalized visible
spectrum.

In an embodiment of the present invention, the method
further includes a step of matching a content of the matched
component of the personalized composition (S320) after the
step of matching a component of the personalized composition
(S310) .

In an embodiment of the present invention, the step
of matching a content of the matched component of the
personalized composition (S320) includes a step of storing
the content of the component matched to a data item Content
connected to the data item Component -

In an embodiment of the present invention, the step
of matching a content of the matched component of the
personalized composition (S320) is to match a wvalue,
obtained by multiplying the ratio wvalue of the "I" of the
data pair (W, I) to the data item 1I.i;1 by a correction
factor, to the matched content of the component of the
personalized composition, which may be expressed by the
following Equation 1.

[Equation 1]

(W of data pair (W, I))/(I.11) x correction factor

In an embodiment of the present invention, the step

of matching a personalized composition to the spectral

12
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comparison table (S300) further includes a step of matching
a personalized product by searching the matched component of
the personalized composition from the personalized product
database 50 (S330).

In the embodiment of the present invention, the step
of matching a personalized product (S330) includes searching
the matched component of the personalized composition
together with the content thereof.

In an embodiment of the present invention, a step of
displaying the matched personalized composition on the image
display unit 40 (S400) displays the matched personalized
product together on the image display unit 40. This should
be interpreted to include displaying the matched
personalized product on the image display unit 40 without
displaying the matched personalized composition on the image
display unit 40.

In an embodiment of the present invention, the step
of photographing a visible spectrum of a skin of a subject
to be measured (S100) further includes a step of
photographing image data of the skin of the subject to be
measured by the photographing unit 30 (S110).

In the embodiment of the present invention, the step
of matching a personalized composition to the spectral
comparison table (S300) further includes a step of
converting the at least one data pair (W, I) stored in the
spectral comparison table into a portion value (R, G, B) of
the photographed image data to apply the same by the
processor 10 (S320).

The step of converting the at least one data pair (W,

13
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I) into a portion value (R, G, B) of the photographed image
data to apply the same (S320) may be performed in such a
manner that the processor 10 calls a command set having a
wavelength-RGB conversion filter algorithm stored in the
memory 20.

The wavelength-RGB conversion filter algorithm may be
a wavelength-RGB conversion filter algorithm that 1is
commonly used 1in the art, and may be, for example, an
algorithm FROM WAVELENGTH TO RGB FILTER (U.P.B. Sci. Bull.,
Series D, Vol. 69, No. 2, 2007) by Dragos Mihai, et al.

In an embodiment of the present invention, the step
of displaying the matched personalized composition on the
image display unit 40 (S400) further includes a step of
displaying the converted and applied image data together
(S410). It is possible to check the converted and applied
image data on the image display unit 40 by the subject to be
measured and to provide information for visually predicting
a proposed personalized composition after application

thereof.

14
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[cLaIms]

[claim 1]

A method for proposing personalized cosmetics,
comprising the steps of:

photographing a visible spectrum of a skin of a
subject to be measured;

generating a spectral comparison table by mapping a
personalized visible spectrum to the measured visible
spectrum of the skin,

wherein the step of generating a spectral comparison
table comprises storing a data pair (W, I) in the spectral
comparison table by comparing the measured visible spectrum
of the skin with the personalized visible spectrum for each
wavelength range thereof,

the "W" of the data pair refers to a wavelength range,
and

the "I" of the data pair refers to a difference value
between an intensity of the personalized visible spectrum
and an intensity of the measured visible spectrum of the
skin in the "W";

matching a personalized composition to the spectral
comparison table; and

displaying the matched personalized composition on an
image display unit,

wherein the personalized visible spectrum 1is at least
one preset spectrum selected from a group consisting of a
moisture glow-mimicking spectrum, a shine-mimicking
spectrum, a skin color-complementing spectrum, and a milky-

color-mimicking spectrum, and obtained by performing a step
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of photographing a standard group of ©preferred skin
conditions according to make-up trend to calculate a mean
intensity value for each wavelength,

in which:

the moisture glow-mimicking spectrum refers to a
patterned spectrum that appears in a state in which a skin
is moisture-supersaturated,

the shine-mimicking spectrum is a patterned spectrum
that appears in a state in which a skin is o0il-
supersaturated,

the skin color-complementing spectrum is a patterned
spectrum that appears in a state in which the intensity in a
red wavelength range is reinforced, and

the milky-color-mimicking spectrum 1is a patterned
spectrum that appears when a yellow wavelength is reduced in
a state in which the intensity in an overall wavelength
range is reinforced.

[Claim 2

The method according to claim 1, wherein the
wavelength range of the personalized visible spectrum is 360
nm to 740 nm.

[claim 3]

The method according to claim 1, wherein the step of
matching a personalized <composition to  the spectral
comparison table includes matching a component of the
personalized composition to at least one data pair (W, 1I)
stored in the spectral comparison table.

[Claim 4]

The method according to claim 3, wherein the step of

16
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matching a component of the ©personalized composition
includes matching a corresponding wavelength reinforcement
material to the "W" of the at least one data pair (W, 1I)
stored in the spectral comparison table.

[claim 5]

The method according to claim 4, wherein the step of
matching a component of the ©personalized composition
includes matching a violet wavelength reinforcement material
as the component of the personalized composition when the
"W" of the at least one data pair (W, I) stored in the
spectral comparison table is 360 nm to 430 nm.

[claim 6]

The method according to claim 4, wherein the step of
matching a component of the ©personalized composition
includes matching a blue wavelength reinforcement material
as the component of the personalized composition when the
"W" of the at least one data pair (W, I) stored in the
spectral comparison table is 440 nm to 490 nm.

[claim 7]

The method according to claim 4, wherein the step of
matching a component of the ©personalized composition
includes matching a green wavelength reinforcement material
as the component of the personalized composition when the
"W" of the at least one data pair (W, I) stored in the
spectral comparison table is 500 nm to 570 nm.

[claim 8]

The method according to claim 4, wherein the step of

matching a component of the ©personalized composition

includes matching a yellow wavelength reinforcement material

17
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as the component of the personalized composition when the
"W" of the at least one data pair (W, I) stored in the
spectral comparison table is 580 nm to 590 nm.

[claim 9]

The method according to claim 4, wherein the step of
storing a data pair (W, I) in the spectral comparison table
further comprises storing a difference between an integral
value of the intensity of the personalized visible spectrum
and an integral wvalue of the intensity of the measured
visible spectrum of the skin in a data item (I ;;) in an
overall visible wavelength range,

the step of matching a personalized composition to the
spectral comparison table further includes matching a
content of the matched component of the ©personalized
composition, and

the step of matching a content of the matched
component of the personalized composition includes matching
a value, obtained by multiplying a ratio value of the "I" of
the data pair (W, I) to the data item (Is11) by a correction
factor, to the matched content of the component of the
personalized composition.

[cClaim 10]

The method according to claim 3, wherein the step of
matching a personalized <composition to  the spectral
comparison table further includes matching a personalized
product by searching the matched component of the
personalized composition from a personalized product

database.

18
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[claim 11]

The method according to claim 10, wherein the step of
matching a personalized product includes searching the
matched component of the personalized composition together
with a content thereof.

[claim 12]

The method according to claim 10, wherein the step of
displaying the matched personalized composition on an image
display unit includes displaying the matched personalized
product together on the image display unit.

[claim 13]

The method according to claim 3, wherein the step of
photographing a visible spectrum of a skin of a subject to
be measured further includes photographing image data of the
skin of the subject to be measured,

the step of matching a personalized composition to the
spectral comparison table further includes converting the at
least one data pair (W, I) stored in the spectral comparison
table into a portion value (R, G, B) of the photographed
image data to apply the same, and

the step of displaying the matched personalized
composition on an image display wunit further includes
displaying the converted and applied image data together.

[Claim 14]

A system for proposing personalized cosmetic
formulations, comprising:

a computer including a processor and a memory storing
instructions for performing the following method by the

processory;
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a photographing wunit configured to photograph a
visible spectrum of a skin of a subject to be measured; and

an image display unit configured to display a proposal
content of personalized cosmetics,

wherein the method comprises:

photographing the visible spectrum of the skin of the
subject to be measured by the photographing unit;

generating a spectral comparison table in the memory
by mapping a personalized visible spectrum to the measured
visible spectrum of the skin,

wherein the step of generating a spectral comparison
table comprises storing a data pair (W, I) in the spectral
comparison table by comparing the measured visible spectrum
of the skin with the personalized visible spectrum for each
wavelength range thereof,

the "W" of the data pair refers to a wavelength range,
and

the "I" of the data pair refers to a difference value
between an intensity of the personalized visible spectrum
and an intensity of the measured visible spectrum of the
skin in the "W";

matching a personalized composition to the spectral
comparison table; and

displaying the matched personalized composition on the
image display unit,

wherein the personalized visible spectrum is at least
one preset spectrum selected from a group consisting of a
moisture glow-mimicking spectrum, a shine-mimicking

spectrum, a skin color-complementing spectrum, and a milky-
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color-mimicking spectrum, and obtained by performing a step
of photographing a standard group of preferred skin
conditions according to make-up trend to calculate a mean
intensity value for each wavelength,

in which:

the moisture glow-mimicking spectrum refers to a
patterned spectrum that appears in a state in which a skin
is moisture-supersaturated,

the shine-mimicking spectrum is a patterned spectrum
that appears in a state in which a skin is oil-
supersaturated,

the skin color-complementing spectrum is a patterned
spectrum that appears in a state in which the intensity in a
red wavelength range is reinforced, and

the milky-color-mimicking spectrum 1is a patterned
spectrum that appears when a yellow wavelength is reduced in
a state in which the intensity in an overall wavelength

range is reinforced.
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