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FIG. 2
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INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD,
AND PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to an information
processing apparatus, an information processing method,
and a program.

BACKGROUND ART

[0002] Luminous intensity (brightness) of an illumination
light source such as a light emitting diode (LED) is known
to change generally depending on temperature. Therefore,
for example, if an image at a time of being irradiated with
light emitted from an illumination light source is photo-
graphed, the brightness of the image changes depending on
temperature. Accordingly, a technology is disclosed includ-
ing measuring temperature of an illumination light source,
and checking the measured temperature against temperature
characteristics of the illumination light source, thereby driv-
ing and controlling the illumination light source such that
the luminous intensity of the illumination light source
becomes optimum (for example, see Patent Literature 1).

CITATION LIST

Patent Literature

[0003] Patent Literature 1: JP 2008-118635A
DISCLOSURE OF INVENTION
Technical Problem
[0004] However, it is desirable to provide a technology

including adjusting the brightness of the photographed
image with a technique that does not include driving and
controlling the illumination light source.

Solution to Problem

[0005] According to the present disclosure, there is pro-
vided an information processing apparatus including: a
photographing information acquisition unit configured to
acquire an image at a time of photographing photographed
by a camera and a temperature of an illumination light
source at the time of photographing; and a correction unit
configured to correct a brightness of the image at the time of
photographing or an exposure time period of the camera on
the basis of the temperature of the illumination light source
at the time of photographing, the brightness of the image at
the time of photographing, and temperature characteristics
of the illumination light source, the temperature character-
istics having been prepared in advance.

[0006] According to the present disclosure, there is pro-
vided an information processing method including: acquir-
ing an image at a time of photographing photographed by a
camera and a temperature of an illumination light source at
the time of photographing; and correcting, by a processor, a
brightness of the image at the time of photographing or an
exposure time period of the camera on the basis of the
temperature of the illumination light source at the time of
photographing, the brightness of the image at the time of
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photographing, and temperature characteristics of the illu-
mination light source, the temperature characteristics having
been prepared in advance.

[0007] According to the present disclosure, there is pro-
vided a program for causing a computer to function as an
information processing apparatus including: a photograph-
ing information acquisition unit configured to acquire an
image at a time of photographing photographed by a camera
and a temperature of an illumination light source at the time
of photographing; and a correction unit configured to correct
a brightness of the image at the time of photographing or an
exposure time period of the camera on the basis of the
temperature of the illumination light source at the time of
photographing, the brightness of the image at the time of
photographing, and temperature characteristics of the illu-
mination light source, the temperature characteristics having
been prepared in advance.

Advantageous Effects of Invention

[0008] According to the present disclosure described
above, the brightness of the photographed image can be
adjusted with a technique that does not include driving and
controlling the illumination light source. Note that the
effects described above are not necessarily limitative. With
or in the place of the above effects, there may be achieved
any one of the effects described in this specification or other
effects that may be grasped from this specification.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 is a diagram showing a configuration
example of a skin analysis system according to an embodi-
ment of the present disclosure.

[0010] FIG. 2 is a diagram showing a configuration
example of a camera.

[0011] FIG. 3 is a diagram showing a configuration
example of an illumination unit.

[0012] FIG. 4 is a block diagram showing a functional
configuration example of a server according to a first
embodiment of the present disclosure.

[0013] FIG. 5 is a diagram showing a functional configu-
ration example of a calibration information acquisition unit.

[0014] FIG. 6 is a diagram showing a functional configu-
ration example of a photographing information acquisition
unit.

[0015] FIG. 7 is a diagram showing a functional configu-
ration example of a correction unit.

[0016] FIG. 8 is a diagram showing an example of tem-
perature characteristics of each illumination light source
(LED).

[0017] FIG. 9 is a diagram showing an example of a
relationship between a temperature (thermistor temperature)
of each illumination light source and a brightness of each
image before and after brightness correction on an image
according to the first embodiment of the present disclosure.
[0018] FIG. 10 is a diagram showing an example of a
correspondence relationship between a DC value of each
illumination light source (LED) and a change rate of a
luminous intensity (or a radiant intensity).

[0019] FIG. 11 is a diagram showing a functional configu-
ration example of a server according to a third embodiment
of the present disclosure.
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[0020] FIG. 12 is a diagram showing light absorption
characteristics of a melanin pigment and other components
(hemoglobin and collagen).

[0021] FIG. 13 is a diagram showing an example of a
relationship between a temperature (thermistor temperature)
of an illumination light source and an amount of melanin
before and after brightness correction on an image.

[0022] FIG. 14 is a diagram showing a functional con-
figuration example of a server according to a fourth embodi-
ment of the present disclosure.

[0023] FIG. 15 is a diagram showing light absorption
characteristics of hemoglobin and other components (a
melanin pigment and collagen).

[0024] FIG. 16 is a diagram showing an example of a
relationship between a temperature (thermistor temperature)
of an illumination light source and an amount of redness
before and after brightness correction on an image.

[0025] FIG. 17 is a diagram showing a functional con-
figuration example of a server according to a fifth embodi-
ment of the present disclosure.

[0026] FIG. 18 is a diagram showing an example of a
relationship between a relative amount of melanin and a
coefficient.

[0027] FIG. 19 is a diagram showing an example of
images before and after brightness correction according to
the fifth embodiment of the present disclosure.

[0028] FIG. 20 is a diagram showing a functional con-
figuration example of a server according to a sixth embodi-
ment of the present disclosure.

[0029] FIG. 21 is a diagram showing an example of a
relationship between a relative amount of redness and a
coeflicient.

[0030] FIG. 22 is a diagram showing an example of
images before and after brightness correction according to
the sixth embodiment of the present disclosure.

[0031] FIG. 23 is a diagram showing a hardware configu-
ration example of an information processing apparatus
according to an embodiment of the present disclosure.

MODE(S) FOR CARRYING OUT THE
INVENTION

[0032] Hereinafter, (a) preferred embodiment(s) of the
present disclosure will be described in detail with reference
to the appended drawings. In this specification and the
appended drawings, structural elements that have substan-
tially the same function and structure are denoted with the
same reference signs, and repeated explanation of these
structural elements is omitted.

[0033] Note that, in this description and the drawings,
structural elements that have substantially the same function
and structure are sometimes distinguished from each other
using different alphabets or numerals after the same refer-
ence sign. However, when there is no need in particular to
distinguish structural elements that have substantially the
same function and structure, the same reference sign alone
is attached.

[0034] Note that the description will be given in the
following order.

0. Overview of embodiment

. Description of first embodiment

. Description of second embodiment

. Description of third embodiment

. Description of fourth embodiment

. Description of fifth embodiment

L TS B
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6. Description of sixth embodiment
7. Hardware configuration example of information process-
ing apparatus

8. Conclusion

0. OVERVIEW OF EMBODIMENT

[0035] First, an overview of an embodiment of the present
disclosure will be described. FIG. 1 is a diagram showing a
configuration example of a skin analysis system according to
an embodiment of the present disclosure. As shown in FIG.
1, a skin analysis system 1 according to an embodiment of
the present disclosure includes a server 10, an information
processing terminal 20, and a camera 30. The information
processing terminal 20 may be a personal computer (PC), a
smartphone, a mobile phone, a tablet PC, a personal digital
assistant (PDA), an HMD, or the like. Further, as shown in
FIG. 1, the server 10, the information processing terminal
20, and the camera 30 may be mutually communicable with
each other via a relay device 40. For example, the relay
device 40 may be a Wi-fi (registered trademark) router or the
like.

[0036] Here, a configuration example of the camera 30
will be described briefly. FIG. 2 is a diagram showing the
configuration example of the camera 30. As shown in FIG.
2, the camera 30 includes an illumination unit 31, a tube 32,
ahousing 33, a lens 34, and an image sensor 35. The lens 34
and the image sensor 35 are provided inside the housing 33.
Further, the illumination unit 31 is provided inside the tube
32.

[0037] In the example shown in FIG. 2, the light emitted
from the illumination unit 31 reaches a skin surface Fa.
Further, the light reflected on the skin surface Fa passes
through the lens 34 and reaches the image sensor 35. In this
case, in the case where the tube 32 is in contact with the skin
surface Fa, the possibility that the light emitted from the
illumination unit 31 may leak out of the camera 30 can be
reduced, and the possibility that the light which comes inside
the camera 30 may reach the image sensor 35 can also be
reduced.

[0038] A photographed image taken by the image sensor
35 is transmitted to the server 10, and the server 10 may
perform skin analysis processing on the photographed
image. Further, a skin analysis result obtained by the skin
analysis processing is transmitted to the information pro-
cessing terminal 20, and the information processing terminal
20 may give feedback of the skin analysis result to a user.
Note that, although an example in which the skin analysis
processing is performed by the server 10 will be mainly
described in the embodiment of the present disclosure, the
skin analysis processing may also be performed by the
information processing terminal 20.

[0039] Subsequently. a configuration example of the illu-
mination unit 31 will be described. FIG. 3 is a diagram
showing the configuration example of the illumination unit
31. For example, the illumination unit 31 may include a
plurality of illumination light sources. In the example shown
in FIG. 3, although the illumination unit 31 includes LED |,
LED,, LED,, ..., LED, as the plurality of illumination light
sources, the type of the illumination light sources is not
limited to the light emitting diode (LED). In this way, in the
case where the illumination unit 31 includes the plurality of
illumination light sources, the plurality of illumination light
sources can emit light beams which have different photo-
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graphing conditions (for example, wavelengths and expo-
sure time periods) from each other.

[0040] In the embodiments of the present disclosure,
assumed is a scene in which the user attempts to photograph
a skin region using the camera 30. In such a scene, since a
luminous intensity of an illumination light source of the
camera 30 may change depending on temperature, when an
image at a time of being irradiated with light emitted from
the illumination light source is photographed by the image
sensor 35, the brightness of the image changes depending on
temperature. If the illumination light source is driven and
controlled on the basis of the temperature of the illumination
light source, it takes time to stabilize an electric current.
Accordingly, the skin analysis system 1 according to an
embodiment of the present disclosure adjusts the brightness
of the image with a technique that does not include driving
and controlling the illumination light source.

[0041] Heretofore, the overview of the embodiment of the
present disclosure has been described.

1. DESCRIPTION OF FIRST EMBODIMENT

[0042] Subsequently, a first embodiment of the present
disclosure will be described. First, a functional configuration
example of a server (information processing apparatus) 10A
according to the first embodiment of the present disclosure
will be described. FIG. 4 is a block diagram showing a
functional configuration example of the server 10A accord-
ing to the first embodiment of the present disclosure. As
shown in FIG. 4, the server 10A includes a calibration
information acquisition unit 110, a photographing informa-
tion acquisition unit 120, and a correction unit 130. First,
functions of the calibration information acquisition unit 110
will be described.

[0043] FIG. 5 is a diagram showing a functional configu-
ration example of the calibration information acquisition
unit 110. As shown in FIG. 5, the calibration information
acquisition unit 110 includes an image acquisition unit 111,
a brightness calculation unit 112, and a temperature acqui-
sition unit 113. First, the camera 30 photographs a reference
material while switching illumination light sources at a time
of calibration. Here, as the reference material, it is desirable
to use a diffuse reflection standard or the like which has the
same reflectance with respect to light having a wavelength
of each illumination light source.

[0044] Here, let us assume the case where the camera 30
performs switching among the respective illumination light
sources (LED) of white light, red light, near-infrared light,
and green light, photographs images under the respective
illumination light sources (LED’s), and provides the image
acquisition unit 111 with four images in total. In this case,
the images with which the image acquisition unit 111 is
provided are represented by ply, plg, plg, and plg, respec-
tively. The image acquisition unit 111 acquires the images
pliys Plgs pliz, and plg; at the time of calibration from the
camera 30 in this way. Note that the types of the illumination
light sources are not limited to the four types. For example,
anew LED may be added as a new illumination light source
in addition to the four illumination light sources, or unnec-
essary illumination light source(s) among the four illumi-
nation light sources may be deleted.

[0045] The brightness calculation unit 112 calculates the
respective brightnesses of the images pl;;, plg, plyg, and pl;
at the time of calibration acquired by the image acquisition
unit 111. Here, the brightness calculation unit 112 does not
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necessarily change the method of calculating the brightness
for each illumination light source, but may also change the
method of calculating the brightness for each illumination
light source, as will be described below.

[0046] For example, in the case where the illumination
light source 1s a white light source, the brightness calculation
unit 112 may use a luminance as the brightness of the image.
On the other hand, in the case where the illumination light
source is a red light source, since a signal of a red channel
of RGB is dominant, the brightness calculation unit 112
desirably uses a value of the red channel signal as the
brightness of the image. In the same manner, in the case
where the illumination light source is a near-infrared light
source, the brightness calculation unit 112 desirably uses a
value of the red channel signal as the brightness of the
image, and in the case where the illumination light source is
a green light source, the brightness calculation unit 112
desirably uses a value of a green channel signal as the
brightness of the image.

[0047] Here, the brightness of the image may indicate an
average value of the brightness of the entire image. For
example, the brightness calculation unit 112 may calculate
the respective average values of the entire images of the
brightnesses of the images ply, plg, plyz, and pl; at the time
of calibration. Hereinafter, the average values of the entire
images of the brightnesses of the images pl;;, plz, pl, and
pl; at the time of calibration are represented by pBy;, pBg,
pB, and pB,, respectively.

[0048] The temperature acquisition unit 113 acquires the
temperatures of the illumination light sources at the time of
calibration. For example, the temperature acquisition umt
113 acquires, from a thermistor (temperature measuring
instrument), the temperatures of the illumination light
sources measured by the thermistor or the like at a timing at
which the image acquisition unit 111 acquires the images at
the time of calibration. The thermistor may be provided at a
position at which the temperatures of the illumination light
sources can be substantially measured (may be provided
near the illumination light sources), and may be provided
inside the camera 30. In this case, the temperatures of the
illumination light sources acquired by the temperature
acquisition unit 113 are represented by pTy;, pTr, pT sz, and
pT, respectively.

[0049] FIG. 6 is a diagram showing a functional configu-
ration example of the photographing information acquisition
unit 120. As shown in FIG. 6, the photographing information
acquisition unit 120 includes an image acquisition unit 121
and a temperature acquisition unit 122. First, the camera 30
photographs a subject such as skin while switching illumi-
nation light sources at a time of photographing.

[0050] Here, let us assume the case where the camera 30
performs switching among the respective illumination light
sources (LED) of white light, red light, near-infrared, and
green light, photographs images under the respective illu-
mination light sources (LED’s), and provides the image
acquisition unit 121 with four images in total. In this case,
the images with which the image acquisition unit 121 is
provided are represented by cl,, cly, ¢z, and clg;, respec-
tively. The image acquisition unit 121 acquires the images
cl, cly, cljz, and cl; at the time of photographing from the
camera 30 in this way.

[0051] The temperature acquisition unit 122 acquires the
temperatures of the illumination light sources at the time of
photographing. For example, the temperature acquisition
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unit 122 acquires, from a thermistor, the temperatures of the
illumination light sources measured by the thermistor or the
like at a timing at which the image acquisition unit 121
acquires the images at the time of photographing. In this
case, the temperatures of the illumination light sources
acquired by the temperature acquisition unit 122 are repre-
sented by ¢Ty;, cTg. ¢Tp, and cT, respectively.

[0052] FIG. 7 is a diagram showing a functional configu-
ration example of the correction unit 130. As shown in FIG.
7, the correction unit 130 includes a brightness calculation
unit 131 and an image correction unit 132. The brightness
calculation unit 131 calculates the respective brightness
images of the images cl, cly, clz, and cl; at the time of
photographing acquired by the image acquisition unit 121
included in the photographing information acquisition unit
120. Here, the brightness calculation unit 131 does not
necessarily change the method of calculating the brightness
for each illumination light source, but may also change the
method of calculating the brightness for each illumination
light source, as will be described below.

[0053] For example, in the case where the illumination
light source is a white light source, the brightness calculation
unit 131 may use a luminance as the brightness of the image.
On the other hand, in the case where the illumination light
source is a red light source, since a signal of a red channel
of RGB is dominant, the brightness calculation unit 131
desirably uses a value of the red channel signal as the
brightness of the image. In the same manner, in the case
where the illumination light source is a near-infrared light
source, the brightness calculation unit 131 desirably uses a
value of the red channel signal as the brightness of the
image, and in the case where the illumination light source is
a green light source, the brightness calculation unit 131
desirably uses a value of a green channel signal as the
brightness of the image.

[0054] Here, the brightness of the image may indicate an
average value of the brightness of the entire image. For
example, the brightness calculation unit 131 may calculate
the respective average values of the entire images of the
brightnesses of the images cI,,, cl, cl,;, and cl; at the time
of photographing, Hereinafter, the average values of the
entire images of the brightnesses of the images cI;;, ¢z, ¢l z,
and cl; at the time of photographing are represented by
cIBy,, cIBy, cIB, and cIB, respectively.

[0055] The image correction unit 132 corrects bright-
nesses of the images at the time of photographing on the
basis of the temperatures of the illumination light sources at
the time of photographing, the brightnesses of the images at
the time of photographing, and temperature characteristics
of the illumination light sources, the temperature character-
istics having been prepared in advance. In this case, the
image correction unit 132 may also use the information at
the time of calibration. That is, the image correction unit 132
may correct the brightnesses of the images at the time of
photographing on the basis of the temperatures of the
illumination light sources at the time of photographing, the
temperatures of the illumination light sources at the time of
calibration, the brightnesses of the images at the time of
photographing, the brightnesses of the images at the time of
calibration, and the temperature characteristics of the illu-
mination light sources.

[0056] Here, the temperature characteristics will be
described. FIG. 8 is a diagram showing an example of the
temperature characteristics of each illumination light source
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(LED). FIG. 8 shows a luminous intensity or a radiant
intensity corresponding to each temperature for each of the
green light source, the red light source, and the near-infrared
light source. In this manner, the temperature characteristics
of each illumination light source (LED) may correspond to
the luminous intensity or the radiant intensity of each
illumination light source (LED) corresponding to each tem-
perature. Further, in the example shown in FIG. 8, [Tmin
and ITmax represent a lower limit and an upper limit,
respectively, of the temperature of each of the illumination
light sources at the time of measuring the temperature
characteristics.

[0057] Moreover, as shown in FIG. 8, the luminous inten-
sity or the radiant intensity of the illumination light source
generally decreases as the temperature increases. However,
as shown in FIG. 8, the rate at which the luminous intensity
or the radiant intensity of the illumination light source
decreases with the increase in temperature generally changes
depending on a value of a driving current (DC value) of the
illumination light source (LED). Accordingly, a slope of the
luminous intensity (or the radiant intensity) with respect to
the temperature can be approximated by polynomials using
the DC value of the illumination light source (LED) in
accordance with the following formula (1).

[Math. 1]
temp_intensity slope, = Z coef" - (led_de,)" M
[0058] In formula (1), the subscript i represents a type of

the illumination light source. The subscript i that appears in
the following formulae may also be interpreted as the same.
Next, the slope of the luminous intensity (or the radiant
intensity) of the illumination light source (LED) with respect
to the DC value can be calculated in accordance with the
following formula (2).

[Math. 2]

de_intensity_slope=init_intensity,~(cT—init_temp,)
-delta_intensity; 2)

[0059] In formula (2), init_temp represents the tempera-
ture (initial temperature) of the illumination light source at
the time of calibration, init_intensity represents the slope of
the luminous intensity with respect to the DC value of the
illumination light source at the initial temperature, and
delta_intensity represents an amount of change of the slope
of the luminous intensity with respect to the DC value on a
per-degree basis. Then, with respect to any DC value, the
luminous intensity or the radiant intensity of the illumination
light source (LED) may be calculated in accordance with the
following formula (3).

[Math. 3]
intensity,~dc_intensity_slope,~led_dc; (3)
[0060] To formulate this relationship, the brightness at the

position (x,y) of the image nl; after correction may be
calculated in accordance with the following formula (4).
That is, the image correction unit 132 can correct the
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brightnesses of the images at the time of photographing on
the basis of the following formula (4).

[Math. 4]

nl(x,y)=cIBx,y)-temp_intensity slope,delta_

temp,'pB,/(intensity,-led_num,) (4)
[0061] In formula (4), temp_intensity_slope represents the
slope of the luminous intensity (or the radiant intensity) of
the illumination light source with respect to the temperature
of the illumination light source, delta_temp represents a
difference between the temperature of the illumination light
source at the time of photographing and the temperature of
the illumination light source at the time of calibration,
intensity represents an average value of the DC value of the
illumination light source, and led_num represents the num-
ber of illumination light sources that is being equipped.
[0062] As described above, according to the first embodi-
ment of the present disclosure, the brightness of the image
can be adjusted with a technique that does not include
driving and controlling the illumination light source.
Accordingly, the time taken to stabilize an electric current is
reduced as compared to the technology including driving
and controlling the illumination light source on the basis of
the temperature of the illumination light source.
[0063] Subsequently, with reference to FIG. 9, the effects
achieved by the first embodiment of the present disclosure
will be described. FIG. 9 is a diagram showing an example
of a relationship between a temperature (thermistor tem-
perature) of each illumination light source and a brightness
of each image before and after brightness correction on an
image according to the first embodiment of the present
disclosure. In the figure, “r” represents the case where the
red light source is used as the type of the illumination light
source, “nir” represents the case where the near-infrared
light source is used as the type of the illumination light
source, and “g” represents the case where the green light
source 1s used as the type of the illumination light source.
[0064] In the example shown in FIG. 9, “before correc-
tion” shows an example of a relationship between the
thermistor temperature at the time of photographing the
same target object while changing the temperature of each
illumination light source and the brightness of each image
before correction. On the other hand, “after correction”
shows an example of a relationship between the thermistor
temperature at the time of photographing the same target
object while changing the temperature and the brightness of
each image after correction. As shown in FIG. 9, before
brightness correction on the image, the brightness of the
image decreases with increase in temperature, however,
after brightness correction on the image, the decrease in
brightness of the image can be suppressed independent of
the temperature.
[0065] Heretofore, the first embodiment of the present
disclosure has been described.

2. DESCRIPTION OF SECOND EMBODIMENT

[0066] Subsequently, a second embodiment of the present
disclosure will be described. The second embodiment of the
present disclosure is different from the first embodiment of
the present disclosure in the functions of the image correc-
tion unit 132. Accordingly, in the second embodiment of the
present disclosure, functions of the image correction unit
132 will be mainly described. Note that, in the second
embodiment of the present disclosure, functions of a server
10B will be described with reference to a functional con-
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figuration example of the server 10B shown in FIG. 4 as
appropriate.

[0067] In the first embodiment of the present disclosure,
there has been described an example of correcting the
brightness of the image at the time of photographing using
the temperature characteristics of the illumination light
source. In the second embodiment of the present disclosure,
there will be described an example of correcting brightness
of an image at a time of photographing using a change rate
of temperature characteristics of the illumination light
source. That is, in the second embodiment of the present
disclosure, the image correction unit 132 corrects the bright-
ness of the image at the time of photographing on the basis
of the temperature of the illumination light source at the time
of photographing, the brightness of the image at the time of
photographing, and the change rate of the temperature
characteristics of the illumination light source.

[0068] FIG. 10 is a diagram showing an example of a
correspondence relationship between a DC value of each
illumination light source (LED) and a change rate of a
luminous intensity (or a radiant intensity). In FIG. 10, for
each of the green light source, the red light source, and the
near-infrared light source, a change rate of the luminous
intensity (or the radiant intensity) of the illumination light
source (LED) corresponding to each DC value in the case
where the temperature of the illumination light source is
changed from 15° C. to 45° C. is shown. As shown in FIG.
10, the luminous intensity of the illumination light source
(LED) changes in accordance with the DC value of the
illumination light source (LED), but when the DC value
increases to a certain extent, the change rate of the luminous
intensity (or the radiant intensity) of the illumination light
source (LED) may be linearly approximated as shown in the
following formula (5).

[Math. 5]

N ®)
change_rate, = Z change_rate_coef!" - (led_dc)"

n=0

[0069] In formula (5), n represents a degree, and change_
rate_coef represents a coeflicient for each degree. Further, in
the case where the change rate of the luminous intensity (or
the radiant intensity) of the illumination light source (LED)
is linearly approximated, the value of N is “1” in formula
(5). The brightness of the image after correction from
formula (5) may be calculated using the following formula
(6). That is, the image correction unit 132 can correct the
brightness of the image at the time of photographing on the
basis of the following formula (4).

[Math. 6]

nl(x,y)=cIB (x,y)-cIB;(x,y)-(change_rate,/100)-(delta_
temp/limit_delta_temp;) (6)

[0070] In formula (6), delta_temp and limit_delta_temp
represent differences in temperature defined by the follow-
ing formula (7) and formula (8), respectively.

[Math. 7]
delta_temp,=cT—pT, @)
[Math. 8]

limit_delta_temp=/T max,~IT min, (8)
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[0071] Heretofore, the second embodiment of the present
disclosure has been described. Note that only the correction
according to any one of the first embodiment of the present
disclosure and the second embodiment of the present dis-
closure may be applied to all of the illumination light
sources of the illumination unit 31, or the correction accord-
ing to one embodiment may be applied to one or some of the
illumination light source(s) of the illumination unit 31 and
the correction according to the other embodiment may be
applied to the rest of the illumination light source(s) of the
illumination unit 31.

[0072] For example, to the illumination light source (for
example, the illumination light source of green light) that
requires a high DC level since the amount of LED light is
small, the correction according to the second embodiment of
the present disclosure may be applied. On the other hand, for
example, to the illumination light source (for example, the
illumination light source of red light) that does not require
a high DC level since the amount of LED light is large, the
correction according to the first embodiment of the present
disclosure may be applied.

[0073] Further, a correction by which a similar effect can
be obtained as the correction according to the first embodi-
ment of the present disclosure described above may also be
included in the correction according to the first embodiment
of the present disclosure. Further, a correction by which a
similar effect can be obtained as the correction according to
the second embodiment of the present disclosure described
above may also be included in the correction according to
the second embodiment of the present disclosure.

3. DESCRIPTION OF THIRD EMBODIMENT

[0074] Subsequently, a third embodiment of the present
disclosure will be described. FIG. 11 is a diagram showing
a functional configuration example of a server 10C accord-
ing to the third embodiment of the present disclosure. As
shown in FIG. 11, the third embodiment of the present
disclosure is different from the first embodiment and the
second embodiment of the present disclosure in that a
melanin amount calculation unit 140 is included. Accord-
ingly, in the third embodiment of the present disclosure,
functions of the melanin amount calculation unit 140 will be
mainly described.

[0075] The melanin amount calculation unit 140 calcu-
lates an amount of melanin included in a subject (such as
skin) on the basis of an image after brightness correction.
Here, light absorption characteristics of melanin will be
described. FIG. 12 is a diagram showing light absorption
characteristics of a melanin pigment and other components
(hemoglobin and collagen). As shown in FIG. 12, melanin is
known to show light absorption characteristics that declines
in value from the red light wavelength range to the near-
infrared light wavelength range.

[0076] The melanin amount calculation unit 140 can cal-
culate an amount of melanin MX using the light absorption
characteristics of melanin, on the basis of an average value
of an image after brightness correction under the red light
source and an average value of an image after brightness
correction under the near-infrared light source. A specific
example of calculating the amount of melanin MX is as
shown in the following formula (9).

[Math. 9]

MX=Apgx (log () -10g T+ Basx ©
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[0077] 1In formula (9), A,,, and B, represent parameters,
respectively, for calculating the amount of melanin, and an
overline represents an average value. FIG. 13 is a diagram
showing an example of a relationship between a temperature
(thermistor temperature) of an illumination light source and
an amount of melanin before and after brightness correction
on an image. Formula (9) is used for calculating the amount
of melanin. In the figure, “mx” represents the case where a
subject to be measured is melanin.

[0078] In the example shown in FIG. 13, “before correc-
tion” shows an example of a relationship between the
thermistor temperature at the time of photographing the
same target object while changing the temperature of each
illumination light source and the amount of melanin before
correction. On the other hand, “after correction” shows an
example of a relationship between the thermistor tempera-
ture at the time of photographing the same target object
while changing the temperature and the amount of melanin
after correction. As shown in FIG. 13, before brightness
correction on the image, the amount of melanin increases
with increase in temperature, however, after brightness
correction on the image, the increase in the amount of
melanin in accordance with the temperature can be sup-
pressed (the amount of melanin can be calculated more
accurately).

[0079] Note that, in the description above, an example in
which the brightness of the image at the time of photograph-
ing is corrected by the correction unit 130 has been
described. However, the brightness of the image at the time
of photographing may be corrected by the melanin amount
calculation unit 140. In such a case, the melanin amount
calculation unit 140 performs the correction only on the
image(s) that is(/are) used for calculating the amount of
melanin (in the above example, the images photographed
under the red light source and the near-infrared light source,
respectively), and hence, the throughput necessary for the
brightness correction can be reduced.

[0080] Heretofore, the third embodiment of the present
disclosure has been described.

4. DESCRIPTION OF FOURTH EMBODIMENT

[0081] Subsequently. a fourth embodiment of the present
disclosure will be described. FI1G. 14 is a diagram showing
a functional configuration example of a server 10D accord-
ing to the fourth embodiment of the present disclosure. As
shown in FIG. 14, the fourth embodiment of the present
disclosure is different from the first embodiment and the
second embodiment of the present disclosure in that a
redness amount calculation unit 150 is included. Accord-
ingly, in the fourth embodiment of the present disclosure,
functions of the redness amount calculation unit 150 will be
mainly described.

[0082] The redness amount calculation unit 150 calculates
an amount of redness included in a subject (such as skin) on
the basis of an image after brightness correction. Here, the
redness of the skin generally originates from a hemoglobin
component included in the skin. Here, light absorption
characteristics of hemoglobin will be described. FIG. 15 is
a diagram showing light absorption characteristics of hemo-
globin and other components (a melanin pigment and col-
lagen). As shown in FIG. 15, hemoglobin is known to show
light absorption characteristics that declines in value from
the green light wavelength range to the red light wavelength
range.
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[0083] The melanin amount calculation unit 140 can cal-
culate an amount of redness EX using the light absorption
characteristics of hemoglobin, on the basis of an average
value of an image after brightness correction under the green
light source and an average value of an image after bright-
ness correction under the red light source. A specific
example of calculating the amount of redness EX is as
shown in the following formula (10).

[Math. 10]
EX=dgy (log(nl)-log(hle))+Bpx (10)
[0084] In formula (10), A, and B, represent parameters,

respectively, for calculating the amount of redness, and an
overline represents an average value. FIG. 16 is a diagram
showing an example of a relationship between a temperature
(thermistor temperature) of an illumination light source and
an amount of redness before and after brightness correction
on an image. Formula (10) is used for calculating the amount
of redness. In the figure, “ex” represents the case where a
subject to be measured is redness.

[0085] In the example shown in FIG. 16, “before correc-
tion” shows an example of a relationship between the
thermistor temperature at the time of photographing the
same target object while changing the temperature of each
illumination light source and the amount of redness before
correction. On the other hand, “after correction” shows an
example of a relationship between the thermistor tempera-
ture at the time of photographing the same target object
while changing the temperature and the amount of redness
after correction. As shown in FIG. 16, before brightness
correction on the image, the amount of redness increases
with increase in temperature, however, after brightness
correction on the image, the increase in the amount of
redness in accordance with the temperature can be sup-
pressed (the amount of redness can be calculated more
accurately).

[0086] Note that, in the description above, an example in
which the brightness of the image at the time of photograph-
ing is corrected by the correction unit 130 has been
described. However, the brightness of the image at the time
of photographing may be corrected by the redness amount
calculation unit 150. In such a case, the redness amount
calculation unit 150 performs the correction only on the
image(s) that is(/are) used for calculating the amount of
redness (in the above example, the images photographed
under the green light source and the red light source,
respectively), and hence, the throughput necessary for the
brightness correction can be reduced.

[0087] Heretofore, the fourth embodiment of the present
disclosure has been described. Note that, in the third
embodiment of the present disclosure, an example has been
described in which the amount of melanin included in the
subject is calculated on the basis of the image after bright-
ness correction, and in the fourth embodiment of the present
disclosure, an example has been described in which the
amount of redness included in the subject is calculated on
the basis of the image after brightness correction. However,
an amount of another component included in the subject
may be calculated on the basis of the image after brightness
correction. For example, the brightness the skin itself may
be calculated on the basis of the image after brightness
correction with respect to the image photographed under the
white light source. Also in such a case, after brightness
correction on the image, the change in the amount of the skin
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in accordance with the temperature can be suppressed (the
brightness of the skin can be calculated more accurately).

5. DESCRIPTION OF FIFTH EMBODIMENT

[0088] Subsequently, a fifth embodiment of the present
disclosure will be described. In the first embodiment of the
present disclosure and the second embodiment of the present
disclosure, examples in which the same brightness correc-
tion is performed on the entire image have been described.
However, the same brightness correction is not necessarily
performed over the entire image. In the fifth embodiment of
the present disclosure, an example in which correction is
performed in a manner that a contrast of a distribution of
melanin is emphasized will be described.

[0089] FIG. 17 is a diagram showing a functional con-
figuration example of a server 10E according to the fifth
embodiment of the present disclosure. As shown in FIG. 17,
the fifth embodiment of the present disclosure is different
from the first embodiment and the second embodiment of
the present disclosure in that a melanin distribution calcu-
lation unit 160 is included and the functions of the correction
unit 130 is changed. Accordingly, in the fifth embodiment of
the present disclosure, functions of the melanin distribution
calculation unit 160 and functions of the correction unit 130
will be mainly described.

[0090] The melanin distribution calculation unit 160 cal-
culates a distribution of melanin included in a subject on the
basis of an image at a time of photographing. For example,
the melanin distribution calculation unit 160 can calculate
the distribution of melanin included in the subject by apply-
ing the above formula (9) to each pixel of the image at the
time of photographing (to be more specific, by replacing “an
average value of an image after brightness correction under
the red light source” and “an average value of an image after
brightness correction under the near-infrared light source” of
the above formula (9) with “each pixel at the time of
photographing under the red light source” and “each pixel at
the time of photographing under the near-infrared light
source”, respectively).

[0091] Subsequently. the image correction unit 132 cor-
rects the image at the time of photographing in a manner that
the contrast of the distribution of melanin in the image at the
time of photographing is emphasized. For example, the
image correction unit 132 can correct the image at the time
of photographing in a manner that the contrast of the
distribution of melanin in the image at the time of photo-
graphing in accordance with the following formula (11) and
formula (12).

[Math. 11]

nIp(x,y)=clp(x,y)- oz (x,y) temp_intensity_
slopegdelta tempgpBy/(intensityzled numg) (11)

[Math. 12]

nlip(3y)=cl( y)-cuyg" ¥ (x,y) temp_intensity_
slope;z-delta_temp;zpB;/(intensity zled_nu-

myg) (12)

[0092] In the above formulae, o™ represents a coeflicient
that changes with a relative amount of melanin. FIG. 18 is
a diagram showing an example of a relationship between the
relative amount of melanin and the coefficient o***. The
subscript R and the subscript IR attached to coeflicients
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represent the cases where the red light source and the
near-infrared light source are used as the illumination light
sources, respectively.

[0093] Subsequently, with reference to FIG. 19, the effects
achieved by the fifth embodiment of the present disclosure
will be described. FIG. 19 is a diagram showing an example
of images before and after brightness correction according to
the fifth embodiment of the present disclosure. “Before
correction” represents an example of an image before bright-
ness correction, and “after correction” represents an
example of an image after brightness correction. As shown
in FIG. 19, with the correction in such a manner that the
contrast of the distribution of melanin is emphasized, the
display can be performed in a way that a user can easily
recognize the presence of melanin.

[0094] Note that, in the description above, an example in
which the brightness of the image at the time of photograph-
ing is corrected by the correction unit 130 has been
described. However, the brightness of the image at the time
of photographing may be corrected by the melanin distri-
bution calculation unit 160. In such a case, the melanin
distribution calculation unit 160 performs the correction
only on the image(s) that is(/are) used for calculating the
amount of melanin (in the above example, the images
photographed under the red light source and the near-
infrared light source, respectively), and hence, the through-
put necessary for the brightness correction can be reduced.

6. DESCRIPTION OF SIXTH EMBODIMENT

[0095] Subsequently, a sixth embodiment of the present
disclosure will be described. In the first embodiment of the
present disclosure and the second embodiment of the present
disclosure, examples in which the same brightness correc-
tion is performed on the entire image have been described.
However, the same brightness correction is not necessarily
performed over the entire image. In the sixth embodiment of
the present disclosure, an example in which correction is
performed in a manner that a contrast of a distribution of
redness is emphasized will be described.

[0096] FIG. 20 is a diagram showing a functional con-
figuration example of a server 10F according to the sixth
embodiment of the present disclosure. As shown in FIG. 20,
the sixth embodiment of the present disclosure is different
from the first embodiment and the second embodiment of
the present disclosure in that a redness distribution calcula-
tion unit 170 is included and the functions of the correction
unit 130 is changed. Accordingly, in the sixth embodiment
of the present disclosure, functions of the redness distribu-
tion calculation unit 170 and functions of the correction unit
130 will be mainly described.

[0097] The redness distribution calculation unit 170 cal-
culates a distribution of redness included in a subject on the
basis of an image at a time of photographing. For example,
the redness distribution calculation unit 170 can calculate
the distribution of redness included in the subject by apply-
ing the above formula (9) to each pixel of the image at the
time of photographing (to be more specific, by replacing “an
average value of an image after brightness correction under
the red light source” and “an average value of an image after
brightness correction under the green light source” of the
above formula (10) with “each pixel at the time of photo-
graphing under the red light source and “each pixel at the
time of photographing under the green light source”, respec-
tively).
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[0098] Subsequently. the image correction unit 132 cor-
rects the image at the time of photographing in a manner that
the contrast of the distribution of redness in the image at the
time of photographing is emphasized. For example, the
image correction unit 132 can correct the image at the time
of photographing in a manner that the contrast of the
distribution of redness in the image at the time of photo-
graphing in accordance with the following formula (13) and
formula (14).

[Math, 13]

1l (x,y)=cl o(x,y) -0 ¥ (x,y)temp_intensity_
slope-delta_temp »pB/(intensity -led_num,;) (13)

[Math, 14]

nlp(x,y)=clp(x,y)-0z7*(x,y)temp_intensity_
slopeg-delta_tempppBy/(intensityyled_numg) (14)

[0099] In the above formulae, o represents a coefficient
that changes with a relative amount of redness. FIG. 21 is a
diagram showing an example of a relationship between the
relative amount of redness and the coefficient o, The
subscript G and the subscript R attached to coefficients
represent the cases where the green light source and the red
light source are used as the illumination light sources,
respectively.

[0100] Subsequently. with reference to FIG. 22, the effects
achieved by the sixth embodiment of the present disclosure
will be described. FIG. 22 is a diagram showing an example
of images before and after brightness correction according to
the sixth embodiment of the present disclosure. “Before
correction” represents an example of an image before bright-
ness correction, and “after correction” represents an
example of an image after brightness correction. As shown
in FIG. 22, with the correction in such a manner that the
contrast of the distribution of redness is emphasized, the
display can be performed in a way that a user can easily
recognize the presence of redness.

[0101] Note that, in the description above, an example in
which the brightness of the image at the time of photograph-
ing is corrected by the correction unit 130 has been
described. However, the brightness of the image at the time
of photographing may be corrected by the redness distribu-
tion calculation unit 170. In such a case, the redness distri-
bution calculation unit 170 performs the correction only on
the image(s) that is(/are) used for calculating the amount of
redness (in the above example, the images photographed
under the green light source and the red light source,
respectively), and hence, the throughput necessary for the
brightness correction can be reduced.

7. HARDWARE CONFIGURATION EXAMPLE
OF INFORMATION PROCESSING APPARATUS

[0102] Subsequently. a hardware configuration example of
the information processing apparatus 10 according to an
embodiment of the present disclosure will be described.
FIG. 23 is a diagram showing the hardware configuration
example of the information processing apparatus 10 accord-
ing to an embodiment of the present disclosure. However,
the hardware configuration example shown in FIG. 23
merely shows an example of the hardware configuration of
the information processing apparatus 10. Accordingly, the
hardware configuration of the information processing appa-
ratus 10 is not limited to the example shown in FIG. 23.



US 2017/0316554 A1l

[0103] As shown in FIG. 23, the information processing
apparatus 10 includes a central processing unit (CPU) 901,
read only memory (ROM) 902, random access memory
(RAM) 903, a storage device 911, a drive 912, and a
communication device 915.

[0104] The CPU 901 functions as an arithmetic processing
device and a control device, and controls entire operation of
the information processing apparatus 10 in accordance with
various programs. Further, the CPU 901 may be a micro-
processor. The ROM 902 stores a program, a calculation
parameter, and the like used by the CPU 901. The RAM 903
temporarily stores a program used in execution of the CPU
901, a parameter varying as appropriate during the execu-
tion, and the like. They are connected with each other via the
host bus 156 configured from a CPU bus or the like.
[0105] The storage device 911 is an example of a storage
unit of the information processing apparatus 10, and is a
device for storing data. The storage device 911 may include,
for example, a storage medium, a recording device for
recording data in the storage medium, a reading device for
reading out the data from the storage medium, and a deletion
device for deleting the data recorded in the storage medium.
The storage device 911 stores a program executed by the
CPU 901 and various data.

[0106] The drive 912 is a reader/writer for the storage
medium and is built in or externally attached to the infor-
mation processing apparatus 10. The drive 912 reads out
information recorded in a removable storage medium which
is mounted thereto, such as a magnetic disk, an optical disc,
a magneto-optical disk, or semiconductor memory, and
outputs the information to the RAM 903. Further, the drive
912 can also write the information in the removable storage
medium.

[0107] The communication device 915 communicates via
a network (or directly) with an external device. The com-
munication device 915 may be an interface for radio com-
munication, and may include a communication antenna, a
radio frequency (RF) circuit, and a base band processor, for
example. Specific examples of the interface for radio com-
munication include communication units such as modems
that support communication schemes such as code division
multiple access (CDMA), wideband code division multiple
access (W-CDMA), long term evolution (LTE), and wireless
fidelity (Wi-fi) (registered trademark).

[0108] Further, the communication device 915 may be an
interface for wired communication, and may include a
connection terminal, a transmission line, and other circuits
for communication processing, for example. The CPU 901
and the communication device 915 may be configured on
one chip, or may be provided as separate devices. Although
not shown in FIG. 23, the information processing apparatus
10 may be driven by power supplied from a power source
such as a rechargeable battery, for example, and the power
source may be attachable to and detachable from the infor-
mation processing apparatus 10. Heretofore, the hardware
configuration example of the information processing appa-
ratus 10 according to an embodiment of the present disclo-
sure has been described.

8. CONCLUSION

[0109] As described above, according to an embodiment
of the present disclosure, there is provided the information
processing apparatus 10 including the photographing infor-
mation acquisition unit 120 configured to acquire an image
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at the time of photographing photographed by the camera 30
and a temperature of an illumination light source at the time
of photographing, and the correction unit 130 configured to
correct a brightness of the image at the time of photograph-
ing or an exposure time period of the camera 30 on the basis
of the temperature of the illumination light source at the time
of photographing, the brightness of the image at the time of
photographing, and temperature characteristics of the illu-
mination light source, the temperature characteristics having
been prepared in advance. According to such a configura-
tion, the brightness of the photographed image can be
adjusted with a technique that does not include driving and
controlling the illumination light source.

[0110] Hereinafter, a difference between the technology
written in Patent Literature and the technology according to
an embodiment of the present disclosure will be described in
detail. First, as the first technology, there is disclosed a
technology including measuring temperature of an illumi-
nation light source, and checking the measured temperature
against temperature characteristics of the illumination light
source, thereby driving the light source such that the lumi-
nous intensity of the illumination light source becomes
optimum (for example, see Patent Literature 1). However, in
the technology written in Patent Literature 1, since it is
necessary to drive and control the illumination light source,
it takes time to stabilize an electric current.

[0111] As a second technology, there is given auto expo-
sure (AE). However, in the case where the AE is used,
multiple subjects having different brightnesses from each
other have the same brightness in a photographed image.
Accordingly, in the case where the AE is used, it is difficult
to obtain a photographed image in which accurate bright-
nesses of the subjects are reflected. On the other hand,
according to an embodiment of the present disclosure, a
photographed image in which accurate brightnesses of the
subjects are reflected can be obtained.

[0112] The preferred embodiment(s) of the present disclo-
sure has/have been described above with reference to the
accompanying drawings, whilst the present disclosure is not
limited to the above examples. A person skilled in the art
may find various alterations and modifications within the
scope of the appended claims, and it should be understood
that they will naturally come under the technical scope of the
present disclosure.

[0113] For example, in the above description, the example
in which the correction unit 130 corrects the brightness of
the image at the time of photographing has been described.
According to such a correction, the brightness of the image
at the time of photographing may be corrected. However, the
correction unit 130 may also correct an exposure time period
of the camera 30 instead of the brightness of the image at the
time of photographing. If the exposure time period of the
camera 30 is corrected, although the brightness of the image
itself at the time of photographing is not corrected, the
brightness in the image photographed by the camera 30 in
which the exposure time period has been corrected is
corrected.

[0114] Further, it is also possible to create a program for
causing hardware such as a CPU, ROM, and RAM, which
are built in a computer, to exhibit substantially the same
functions as the respective functions of the information
processing apparatus 10 described above. Further, there is
also provided a computer-readable recording medium hav-
ing the program recorded thereon.
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[0115] Further, the effects described in this specification
are merely illustrative or exemplified effects, and are not
limitative. That is, with or in the place of the above effects,
the technology according to the present disclosure may
achieve other effects that are clear to those skilled in the art
from the description of this specification.

[0116] Additionally, the present technology may also be
configured as below.

1

[0117] An information processing apparatus including:
[0118] a photographing information acquisition unit con-

figured to acquire an image at a time of photographing
photographed by a camera and a temperature of an illumi-
nation light source at the time of photographing; and
[0119] a correction unit configured to correct a brightness
of the image at the time of photographing or an exposure
time period of the camera on the basis of the temperature of
the illumination light source at the time of photographing,
the brightness of the image at the time of photographing, and
temperature characteristics of the illumination light source,
the temperature characteristics having been prepared in
advance.

@

[0120] The information processing apparatus according to
(1), wherein

[0121] the correction unit corrects the brightness of the
image at the time of photographing.

©)

[0122] The information processing apparatus according to
(2), wherein

[0123] the correction unit corrects the brightness of the

image at the time of photographing on the basis of the
temperature of the illumination light source at the time of
photographing, a temperature of the illumination light
source at a time of calibration, the brightness of the image
at the time of photographing, a brightness of the image at the
time of calibration, and the temperature characteristics of the
illumination light source.

Q)

[0124] The information processing apparatus according to
(3), further including:

[0125] a calibration information acquisition unit config-
ured to acquire the temperature of the illumination light
source at the time of calibration and the brightness of the
image at the time of calibration photographed by the camera.
)

[0126] The information processing apparatus according to
(3) or (4), wherein

[0127] the brightness of the image at the time of calibra-
tion 1s a brightness of an image at a time of calibration in
which a reference material is photographed by the camera.
(6)

[0128] The information processing apparatus according to
any one of (3) to (5), wherein

[0129] the correction unit corrects the brightness of the
image at the time of photographing on the basis of a
difference between the temperature of the illumination light
source at the time of photographing and the temperature of
the illumination light source at the time of calibration, the
brightness of the image at the time of photographing, the
brightness of the image at the time of calibration, and the
temperature characteristics of the illumination light source.
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@)

[0130] The information processing apparatus according to
any one of (3) to (6), wherein

[0131] the temperature characteristics of the illumination
light source indicates a luminous intensity or a radiant
intensity of the illumination light source corresponding to
the temperature of the illumination light source.

®)

[0132] The information processing apparatus according to
(7), wherein

[0133] the temperature characteristics of the illumination

light source depends on a driving current of the illumination
light source, and

[0134] the correction unit corrects the brightness of the
image at the time of photographing on the basis of the
temperature of the illumination light source at the time of
photographing, the temperature of the illumination light
source at the time of calibration, the brightness of the image
at the time of photographing, the brightness of the image at
the time of calibration, the driving current of the illumina-
tion light source, and the temperature characteristics of the
illumination light source.

©)

[0135] The information processing apparatus according to
any one of (3) to (6), wherein

[0136] the correction unit corrects the brightness of the
image at the time of photographing on the basis of the
temperature of the illumination light source at the time of
photographing, the brightness of the image at the time of
photographing, and a change rate of the temperature char-
acteristics of the illumination light source.

(10)

[0137] The information processing apparatus according to
any one of (1) to (9), further including:

[0138] a melanin amount calculation unit configured to
calculate an amount of melanin included in a subject on the
basis of an image after brightness correction.

11

[0139] The information processing apparatus according to
(10), wherein

[0140] the melanin amount calculation unit calculates the

amount of melanin on the basis of an average value of an
image after brightness correction under a red light source
and an average value of an image after brightness correction
under a near-infrared light source.

(12)

[0141] The information processing apparatus according to
any one of (1) to (11), further including:

[0142] a redness amount calculation unit configured to
calculate an amount of redness included in a subject on the
basis of an image after brightness correction.

(13)

[0143] The information processing apparatus according to
(12), wherein

[0144] the redness amount calculation unit calculates the

amount of redness on the basis of an average value of an
image after brightness correction under a red light source
and an average value of an image after brightness correction
under a green light source.

(14)

[0145] The information processing apparatus according to
any one of (1) to (9), wherein
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[0146] the correction unit corrects the image at the time of
photographing in a manner that a contrast of a distribution
of melanin in the image at the time of photographing is

emphasized.
(15)
[0147] The information processing apparatus according to

(14), further including:

[0148] a melanin distribution calculation unit configured
to calculate the distribution of melanin in the image at the
time of photographing.

(16)

[0149] The information processing apparatus according to
any one of (1) to (9), wherein

[0150] the correction unit corrects the image at the time of
photographing in a manner that a contrast of a distribution
of an amount of redness in the image at the time of
photographing is emphasized.

(17)

[0151] The information processing apparatus according to
(16), further including:

[0152] aredness amount distribution calculation unit con-
figured to calculate the distribution of the amount of redness
in the image at the time of photographing.

(18)
[0153] The information processing apparatus according to
(1), wherein

[0154] the correction unit corrects the exposure time
period of the camera.

(19)

[0155] An information processing method including:
[0156] acquiring an image at a time of photographing

photographed by a camera and a temperature of an illumi-
nation light source at the time of photographing; and
[0157] correcting, by a processor, a brightness of the
image at the time of photographing or an exposure time
period of the camera on the basis of the temperature of the
illumination light source at the time of photographing, the
brightness of the image at the time of photographing, and
temperature characteristics of the illumination light source,
the temperature characteristics having been prepared in
advance.

(20)

[0158] A program for causing a computer to function as an
information processing apparatus including:

[0159] a photographing information acquisition unit con-
figured to acquire an image at a time of photographing
photographed by a camera and a temperature of an illumi-
nation light source at the time of photographing; and
[0160] a correction unit configured to correct a brightness
of the image at the time of photographing or an exposure
time period of the camera on the basis of the temperature of
the illumination light source at the time of photographing,
the brightness of the image at the time of photographing, and
temperature characteristics of the illumination light source,
the temperature characteristics having been prepared in
advance.

REFERENCE SIGNS LIST

[0161] 1 skin analysis system

[0162] 10 (10A to 10F) server (information processing
apparatus)

[0163] 20 information processing terminal

[0164] 30 camera

[0165] 31 illumination unit
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[0166] 32 tube

[0167] 33 housing

[0168] 34 lens

[0169] 35 image sensor

[0170] 40 relay device

[0171] 110 calibration information acquisition unit
[0172] 111 image acquisition unit

[0173] 112 brightness calculation unit

[0174] 113 temperature acquisition unit

[0175] 120 photographing information acquisition unit
[0176] 121 image acquisition unit

[0177] 122 temperature acquisition unit

[0178] 130 correction unit

[0179] 131 brightness calculation unit

[0180] 132 image correction unit

[0181] 140 melanin amount calculation unit
[0182] 150 redness amount calculation unit

[0183] 160 melanin distribution calculation unit
[0184] 170 redness distribution calculation unit

1. An information processing apparatus comprising:

a photographing information acquisition unit configured
to acquire an image at a time of photographing photo-
graphed by a camera and a temperature of an illumi-
nation light source at the time of photographing; and

a correction unit configured to correct a brightness of the
image at the time of photographing or an exposure time
period of the camera on the basis of the temperature of
the illumination light source at the time of photograph-
ing, the brightness of the image at the time of photo-
graphing, and temperature characteristics of the illumi-
nation light source, the temperature characteristics
having been prepared in advance.

2. The information processing apparatus according to

claim 1, wherein

the correction unit corrects the brightness of the image at
the time of photographing.

3. The information processing apparatus according to

claim 2, wherein

the correction unit corrects the brightness of the image at
the time of photographing on the basis of the tempera-
ture of the illumination light source at the time of
photographing, a temperature of the illumination light
source at a time of calibration, the brightness of the
image at the time of photographing, a brightness of the
image at the time of calibration, and the temperature
characteristics of the illumination light source.

4. The information processing apparatus according to

claim 3, further comprising:

a calibration information acquisition unit configured to
acquire the temperature of the illumination light source
at the time of calibration and the brightness of the
image at the time of calibration photographed by the
camera.

5. The information processing apparatus according to

claim 3, wherein

the brightness of the image at the time of calibration is a
brightness of an image at a time of calibration in which
a reference material is photographed by the camera.

6. The information processing apparatus according to

claim 3, wherein

the correction unit corrects the brightness of the image at
the time of photographing on the basis of a difference
between the temperature of the illumination light
source at the time of photographing and the tempera-
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ture of the illumination light source at the time of
calibration, the brightness of the image at the time of
photographing, the brightness of the image at the time
of calibration, and the temperature characteristics of the
illumination light source.

7. The information processing apparatus according to

claim 3, wherein

the temperature characteristics of the illumination light
source indicates a luminous intensity or a radiant
intensity of the illumination light source corresponding
to the temperature of the illumination light source.

8. The information processing apparatus according to

claim 7, wherein

the temperature characteristics of the illumination light
source depends on a driving current of the illumination
light source, and

the correction unit corrects the brightness of the image at
the time of photographing on the basis of the tempera-
ture of the illumination light source at the time of
photographing, the temperature of the illumination
light source at the time of calibration, the brightness of
the image at the time of photographing, the brightness
of the image at the time of calibration, the driving
current of the illumination light source, and the tem-
perature characteristics of the illumination light source.

9. The information processing apparatus according to

claim 3, wherein

the correction unit corrects the brightness of the image at
the time of photographing on the basis of the tempera-
ture of the illumination light source at the time of
photographing, the brightness of the image at the time
of photographing, and a change rate of the temperature
characteristics of the illumination light source.

10. The information processing apparatus according to

claim 1, further comprising:

a melanin amount calculation unit configured to calculate
an amount of melanin included in a subject on the basis
of an image after brightness correction.

11. The information processing apparatus according to

claim 10, wherein

the melanin amount calculation unit calculates the amount
of melanin on the basis of an average value of an image
after brightness correction under a red light source and
an average value of an image after brightness correc-
tion under a near-infrared light source.

12. The information processing apparatus according to

claim 1, further comprising:

a redness amount calculation unit configured to calculate
an amount of redness included in a subject on the basis
of an image after brightness correction.

13. The information processing apparatus according to

claim 12, wherein

the redness amount calculation unit calculates the amount
of redness on the basis of an average value of an image
after brightness correction under a red light source and
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an average value of an image after brightness correc-
tion under a green light source.

14. The information processing apparatus according to

claim 1, wherein

the correction unit corrects the image at the time of
photographing in a manner that a contrast of a distri-
bution of melanin in the image at the time of photo-
graphing is emphasized.

15. The information processing apparatus according to

claim 14, further comprising:

a melanin distribution calculation unit configured to cal-
culate the distribution of melanin in the image at the
time of photographing.

16. The information processing apparatus according to

claim 1, wherein

the correction unit corrects the image at the time of
photographing in a manner that a contrast of a distri-
bution of an amount of redness in the image at the time
of photographing is emphasized.

17. The information processing apparatus according to

claim 16, further comprising:

a redness amount distribution calculation unit configured
to calculate the distribution of the amount of redness in
the image at the time of photographing.

18. The information processing apparatus according to

claim 1, wherein

the correction unit corrects the exposure time period of
the camera.

19. An information processing method comprising;

acquiring an image at a time of photographing photo-
graphed by a camera and a temperature of an illumi-
nation light source at the time of photographing; and

correcting, by a processor, a brightness of the image at the
time of photographing or an exposure time period of
the camera on the basis of the temperature of the
illumination light source at the time of photographing,
the brightness of the image at the time of photograph-
ing, and temperature characteristics of the illumination
light source, the temperature characteristics having
been prepared in advance.

20. A program for causing a computer to function as an

information processing apparatus including:

a photographing information acquisition unit configured
to acquire an image at a time of photographing photo-
graphed by a camera and a temperature of an illumi-
nation light source at the time of photographing; and

a correction unit configured to correct a brightness of the
image at the time of photographing or an exposure time
period of the camera on the basis of the temperature of
the illumination light source at the time of photograph-
ing, the brightness of the image at the time of photo-
graphing, and temperature characteristics of the illumi-
nation light source, the temperature characteristics
having been prepared in advance.

I S T
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