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(57) [Object]
To adjust a brightness of a photographed image with

a technique that does not include driving and controlling
an illumination light source.

[Solution]
Provided is an information processing apparatus in-

cluding: a photographing information acquisition unit
configured to acquire an image at a time of photographing
photographed by a camera and a temperature of an illu-
mination 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 characteristics having been pre-
pared in advance.
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Description

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 photographed, the brightness of the image changes depending on temperature.
Accordingly, a technology is disclosed including measuring temperature of an illumination light source, and checking
the measured temperature against temperature characteristics of the illumination light source, thereby driving and con-
trolling 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 provided an information processing apparatus including: a pho-
tographing 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 characteristics having
been prepared in advance.
[0006] According to the present disclosure, there is provided an information processing method including: acquiring
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 photographing, and temperature characteristics of the illumi-
nation light source, the temperature characteristics having been prepared in advance.
[0007] According to the present disclosure, there is provided 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 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 illumi-
nation 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
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effects described in this specification or other effects that may be grasped from this specification.

Brief Description of Drawings

[0009]

[FIG. 1] FIG. 1 is a diagram showing a configuration example of a skin analysis system according to an embodiment
of the present disclosure.
[FIG. 2] FIG. 2 is a diagram showing a configuration example of a camera.
[FIG. 3] FIG. 3 is a diagram showing a configuration example of an illumination unit.
[FIG. 4] FIG. 4 is a block diagram showing a functional configuration example of a server according to a first
embodiment of the present disclosure.
[FIG. 5] FIG. 5 is a diagram showing a functional configuration example of a calibration information acquisition unit.
[FIG. 6] FIG. 6 is a diagram showing a functional configuration example of a photographing information acquisition
unit.
[FIG. 7] FIG. 7 is a diagram showing a functional configuration example of a correction unit.
[FIG. 8] FIG. 8 is a diagram showing an example of temperature characteristics of each illumination light source (LED).
[FIG. 9] 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.
[FIG. 10] 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).
[FIG. 11] FIG. 11 is a diagram showing a functional configuration example of a server according to a third embodiment
of the present disclosure.
[FIG. 12] FIG. 12 is a diagram showing light absorption characteristics of a melanin pigment and other components
(hemoglobin and collagen).
[FIG. 13] 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.
[FIG. 14] FIG. 14 is a diagram showing a functional configuration example of a server according to a fourth embod-
iment of the present disclosure.
[FIG. 15] FIG. 15 is a diagram showing light absorption characteristics of hemoglobin and other components (a
melanin pigment and collagen).
[FIG. 16] 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.
[FIG. 17] FIG. 17 is a diagram showing a functional configuration example of a server according to a fifth embodiment
of the present disclosure.
[FIG. 18] FIG. 18 is a diagram showing an example of a relationship between a relative amount of melanin and a
coefficient.
[FIG. 19] FIG. 19 is a diagram showing an example of images before and after brightness correction according to
the fifth embodiment of the present disclosure.
[FIG. 20] FIG. 20 is a diagram showing a functional configuration example of a server according to a sixth embodiment
of the present disclosure.
[FIG. 21] FIG. 21 is a diagram showing an example of a relationship between a relative amount of redness and a
coefficient.
[FIG. 22] FIG. 22 is a diagram showing an example of images before and after brightness correction according to
the sixth embodiment of the present disclosure.
[FIG. 23] FIG. 23 is a diagram showing a hardware configuration example of an information processing apparatus
according to an embodiment of the present disclosure.

Mode(s) for Carrying Out the Invention

[0010] 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 substantially the
same function and structure are denoted with the same reference signs, and repeated explanation of these structural
elements is omitted.
[0011] 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 reference
sign. However, when there is no need in particular to distinguish structural elements that have substantially the same
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function and structure, the same reference sign alone is attached.
[0012] Note that the description will be given in the following order.

0. Overview of embodiment
1. Description of first embodiment
2. Description of second embodiment
3. Description of third embodiment
4. Description of fourth embodiment
5. Description of fifth embodiment
6. Description of sixth embodiment
7. Hardware configuration example of information processing apparatus
8. Conclusion

<0. Overview of embodiment>

[0013] 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.
[0014] 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,
a housing 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.
[0015] 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.
[0016] 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 processing 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.
[0017] Subsequently, a configuration example of the illumination 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 LED1, LED2, LEDi,
..., LEDN 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 photographing conditions
(for example, wavelengths and exposure time periods) from each other.
[0018] 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 em-
bodiment of the present disclosure adjusts the brightness of the image with a technique that does not include driving
and controlling the illumination light source.
[0019] Heretofore, the overview of the embodiment of the present disclosure has been described.

<1. Description of first embodiment>

[0020] 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
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will be described. FIG. 4 is a block diagram showing a functional configuration example of the server 10A according 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 information acquisition unit 120, and a correction unit 130. First, functions of the
calibration information acquisition unit 110 will be described.
[0021] FIG. 5 is a diagram showing a functional configuration 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 acquisition 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.
[0022] 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 pIW, pIR, pIIR, and pIG, respectively.
The image acquisition unit 111 acquires the images pIW, pIR, pIIR, and pIG 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, a new LED
may be added as a new illumination light source in addition to the four illumination light sources, or unnecessary illumi-
nation light source(s) among the four illumination light sources may be deleted.
[0023] The brightness calculation unit 112 calculates the respective brightnesses of the images pIW, pIR, pIIR, and pIG
at the time of calibration acquired by the image acquisition unit 111. Here, the brightness calculation unit 112 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.
[0024] For example, in the case where the illumination light source is 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.
[0025] 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 pIW, pIR, pIIR, and pIG at the time of calibration. Hereinafter, the average values of the entire
images of the brightnesses of the images pIW, pIR, pIIR, and pIG at the time of calibration are represented by pBW, pBR,
pBIR, and pBG, respectively.
[0026] The temperature acquisition unit 113 acquires the temperatures of the illumination light sources at the time of
calibration. For example, the temperature acquisition unit 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 pTW, pTR, pTIR, and pTG, respectively.
[0027] FIG. 6 is a diagram showing a functional configuration 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.
[0028] 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 illumination
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 cIW, cIR, cIIR, and cIG, respectively. The image
acquisition unit 121 acquires the images cIW, cIR, cIIR, and cIG at the time of photographing from the camera 30 in this way.
[0029] The temperature acquisition unit 122 acquires the temperatures of the illumination light sources at the time of
photographing. For example, the temperature acquisition 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 represented by cTW, cTR, cTIR, and cTG, respectively.
[0030] FIG. 7 is a diagram showing a functional configuration 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 cIW, cIR, cIIR, and cIG at the time of
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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.
[0031] 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.
[0032] 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 cIW, cIR, cIIR, and cIG at the time of photographing. Hereinafter, the average values of the
entire images of the brightnesses of the images cIW, cIR, cIIR, and cIG at the time of photographing are represented by
cIBW, cIBR, cIBIR, and cIBG, respectively.
[0033] The image correction unit 132 corrects 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 brightnesses of the images at the
time of photographing, and temperature characteristics of the illumination light sources, the temperature characteristics
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 illumination light sources.
[0034] Here, the temperature characteristics will be described. FIG. 8 is a diagram showing an example of the tem-
perature characteristics of each illumination light source (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 temperature.
Further, in the example shown in FIG. 8, ITmin 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.
[0035] Moreover, as shown in FIG. 8, the luminous intensity 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] 

[0036] 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] 

[0037] In formula (2), init_temp represents the temperature (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
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the following formula (3).
[Math. 3] 

[0038] To formulate this relationship, the brightness at the position (x,y) of the image nIi after correction may be
calculated in accordance with the following formula (4). That is, the image correction unit 132 can correct the brightnesses
of the images at the time of photographing on the basis of the following formula (4).
[Math. 4] 

[0039] 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 number of illumination light sources that is being equipped.
[0040] As described above, according to the first embodiment 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.
[0041] 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 temper-
ature) 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 is
used as the type of the illumination light source.
[0042] In the example shown in FIG. 9, "before correction" 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.
[0043] Heretofore, the first embodiment of the present disclosure has been described.

<2. Description of second embodiment>

[0044] 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
correction 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 configuration example of the server 10B shown in FIG. 4 as appropriate.
[0045] 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 brightness of the
image at the time of photographing on the basis of the temperature of the illumination light source at the time of photo-
graphing, the brightness of the image at the time of photographing, and the change rate of the temperature characteristics
of the illumination light source.
[0046] 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
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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] 

[0047] In formula (5), n represents a degree, and change_rate_coef represents a coefficient 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] 

[0048] In formula (6), delta_temp and limit_delta_temp represent differences in temperature defined by the following
formula (7) and formula (8), respectively.
[Math. 7] 

[Math. 8] 

[0049] 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
disclosure may be applied to all of the illumination light sources of the illumination unit 31, or the correction according
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.
[0050] 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.
[0051] Further, a correction by which a similar effect can be obtained as the correction according to the first embodiment
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>

[0052] 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 according to the third embodiment of the present disclosure. As shown
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in FIG. 11, the third embodiment of the present disclosure is different from the first embodiment and the second embod-
iment of the present disclosure in that a melanin amount calculation unit 140 is included. Accordingly, in the third
embodiment of the present disclosure, functions of the melanin amount calculation unit 140 will be mainly described.
[0053] The melanin amount calculation unit 140 calculates 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.
[0054] The melanin amount calculation unit 140 can calculate 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] 

[0055] In formula (9), AMX and BMX 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.
[0056] In the example shown in FIG. 13, "before correction" 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 temperature 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 suppressed (the amount of melanin can
be calculated more accurately).
[0057] Note that, in the description above, an example in which the brightness of the image at the time of photographing
is corrected by the correction unit 130 has been described. However, the brightness of the image at the time of photo-
graphing 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.
[0058] Heretofore, the third embodiment of the present disclosure has been described.

<4. Description of fourth embodiment>

[0059] Subsequently, a fourth embodiment of the present disclosure will be described. FIG. 14 is a diagram showing
a functional configuration example of a server 10D according 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. Accordingly, in the fourth
embodiment of the present disclosure, functions of the redness amount calculation unit 150 will be mainly described.
[0060] 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 hemoglobin and other components (a melanin pigment and collagen).
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.
[0061] The melanin amount calculation unit 140 can calculate 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 brightness 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] 
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[0062] In formula (10), AEX and BEX 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 tem-
perature (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.
[0063] In the example shown in FIG. 16, "before correction" 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 temperature 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 suppressed (the amount of redness can
be calculated more accurately).
[0064] Note that, in the description above, an example in which the brightness of the image at the time of photographing
is corrected by the correction unit 130 has been described. However, the brightness of the image at the time of photo-
graphing 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.
[0065] Heretofore, the fourth embodiment of the present disclosure has been described. Note that, in the third em-
bodiment 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 brightness 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 in
accordance with the temperature can be suppressed (the brightness of the skin can be calculated more accurately).

<5. Description of fifth embodiment>

[0066] 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
correction 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.
[0067] FIG. 17 is a diagram showing a functional configuration example of a server 10E according to the fifth embod-
iment 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 calculation 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.
[0068] The melanin distribution calculation unit 160 calculates 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 applying 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).
[0069] Subsequently, the image correction unit 132 corrects 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 photographing in accordance with the following formula (11) and formula
(12).
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[Math. 11] 

[Math. 12] 

[0070] In the above formulae, αMX represents a coefficient 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 αMX. The
subscript R and the subscript IR attached to coefficients represent the cases where the red light source and the near-
infrared light source are used as the illumination light sources, respectively.
[0071] 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 brightness
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.
[0072] Note that, in the description above, an example in which the brightness of the image at the time of photographing
is corrected by the correction unit 130 has been described. However, the brightness of the image at the time of photo-
graphing may be corrected by the melanin distribution 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, respec-
tively), and hence, the throughput necessary for the brightness correction can be reduced.

<6. Description of sixth embodiment>

[0073] 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
correction 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.
[0074] FIG. 20 is a diagram showing a functional configuration example of a server 10F according to the sixth embod-
iment 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 calculation 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 distribution calculation unit 170 and functions of the correction unit 130 will
be mainly described.
[0075] The redness distribution calculation unit 170 calculates 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 applying 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 photographing under the red light source" and "each pixel at the time
of photographing under the green light source", respectively).
[0076] Subsequently, the image correction unit 132 corrects 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 photographing in accordance with the following formula (13) and
formula (14).
[Math. 13] 



EP 3 220 626 A1

12

5

10

15

20

25

30

35

40

45

50

55

[Math. 14] 

[0077] In the above formulae, αEX 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 αEX. 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.
[0078] 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.
[0079] Note that, in the description above, an example in which the brightness of the image at the time of photographing
is corrected by the correction unit 130 has been described. However, the brightness of the image at the time of photo-
graphing may be corrected by the redness distribution calculation unit 170. In such a case, the redness distribution
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>

[0080] 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 according 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 apparatus
10 is not limited to the example shown in FIG. 23.
[0081] 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 commu-
nication device 915.
[0082] 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
microprocessor. 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
execution, and the like. They are connected with each other via the host bus 156 configured from a CPU bus or the like.
[0083] 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.
[0084] The drive 912 is a reader/writer for the storage medium and is built in or externally attached to the information
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.
[0085] The communication device 915 communicates via a network (or directly) with an external device. The commu-
nication device 915 may be an interface for radio communication, 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 communi-
cation 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).
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[0086] 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
information processing apparatus 10.
[0087] Heretofore, the hardware configuration example of the information processing apparatus 10 according to an
embodiment of the present disclosure has been described.

<8. Conclusion>

[0088] As described above, according to an embodiment of the present disclosure, there is provided the information
processing apparatus 10 including the photographing information acquisition unit 120 configured to acquire an image
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 photo-
graphing 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 illumination light source, the temperature characteristics having been prepared in advance. According to such a
configuration, the brightness of the photographed image can be adjusted with a technique that does not include driving
and controlling the illumination light source.
[0089] 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 illumination light source, and checking the measured temperature
against temperature characteristics of the illumination light source, thereby driving the light source such that the luminous
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.
[0090] As a second technology, there is given auto exposure (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 brightnesses 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.
[0091] The preferred embodiment(s) of the present disclosure 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.
[0092] 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.
[0093] 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 having the program
recorded thereon.
[0094] 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.
[0095] Additionally, the present technology may also be configured as below.

(1) 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 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 photo-
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graphing, 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.

(2) The information processing apparatus according to (1), wherein
the correction unit corrects the brightness of the image at the time of photographing.
(3) The information processing apparatus according to (2), wherein
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.
(4) The information processing apparatus according to (3), further including:

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 (3) or (4), 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 any one of (3) to (5), 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 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.
(7) The information processing apparatus according to any one of (3) to (6), 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 (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 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 illumination light source, and the temperature characteristics of the illumination
light source.
(9) The information processing apparatus according to any one of (3) to (6), wherein
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 characteristics of the illumination light source.
(10) The information processing apparatus according to any one of (1) to (9), further including:

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 (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 correction
under a near-infrared light source.
(12) The information processing apparatus according to any one of (1) to (11), further including:

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 (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 an average value of an image after brightness correction
under a green light source.
(14) The information processing apparatus according to any one of (1) to (9), wherein
the correction unit corrects the image at the time of photographing in a manner that a contrast of a distribution of
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melanin in the image at the time of photographing is emphasized.
(15) The information processing apparatus according to (14), further including:

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

(16) The information processing apparatus according to any one of (1) to (9), wherein
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) The information processing apparatus according to (16), further including:

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 (1), wherein
the correction unit corrects the exposure time period of the camera.
(19) An information processing method including:

acquiring 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 photographing, 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 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 photo-
graphing, 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

[0096]

1 skin analysis system
10 (10A to 10F) server (information processing apparatus)
20 information processing terminal
30 camera
31 illumination unit
32 tube
33 housing
34 lens
35 image sensor
40 relay device
110 calibration information acquisition unit
111 image acquisition unit
112 brightness calculation unit
113 temperature acquisition unit
120 photographing information acquisition unit
121 image acquisition unit
122 temperature acquisition unit
130 correction unit
131 brightness calculation unit
132 image correction unit
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140 melanin amount calculation unit
150 redness amount calculation unit
160 melanin distribution calculation unit
170 redness distribution calculation unit

Claims

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 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 photo-
graphing, 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.

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 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.

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 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.

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 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 illumination light source, and the temperature 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 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 characteristics of the illumination light source.
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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 correction
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 an average value of an image after brightness correction
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 distribution of
melanin in the image at the time of photographing is emphasized.

15. The information processing apparatus according to claim 14, further comprising:

a melanin distribution calculation unit configured to calculate 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 distribution 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 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 photographing, 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 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 photo-
graphing, 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.



EP 3 220 626 A1

18



EP 3 220 626 A1

19



EP 3 220 626 A1

20



EP 3 220 626 A1

21



EP 3 220 626 A1

22



EP 3 220 626 A1

23



EP 3 220 626 A1

24



EP 3 220 626 A1

25



EP 3 220 626 A1

26



EP 3 220 626 A1

27



EP 3 220 626 A1

28



EP 3 220 626 A1

29



EP 3 220 626 A1

30



EP 3 220 626 A1

31



EP 3 220 626 A1

32



EP 3 220 626 A1

33



EP 3 220 626 A1

34



EP 3 220 626 A1

35



EP 3 220 626 A1

36



EP 3 220 626 A1

37



EP 3 220 626 A1

38



EP 3 220 626 A1

39

5

10

15

20

25

30

35

40

45

50

55



EP 3 220 626 A1

40

5

10

15

20

25

30

35

40

45

50

55



EP 3 220 626 A1

41

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2008118635 A [0003]



专利名称(译) 信息处理设备，信息处理方法和程序

公开(公告)号 EP3220626A1 公开(公告)日 2017-09-20

申请号 EP2015858317 申请日 2015-08-25

[标]申请(专利权)人(译) 索尼公司

申请(专利权)人(译) 索尼公司

当前申请(专利权)人(译) 索尼公司

[标]发明人 NAKAMURA YUSUKE
IGAMI TORU

发明人 NAKAMURA, YUSUKE
IGAMI, TORU

IPC分类号 H04N5/238 A61B5/00 G03B7/093 G03B15/00 G03B15/02 G03B15/05 H04N5/243

CPC分类号 A61B5/00 G03B7/093 G03B15/05 G03B2215/0567 G03B2215/0575 H04N5/238 H04N5/243 G03B15
/02 A61B5/0077 G06T5/009 H04N5/2256 H04N5/2351

优先权 2014229890 2014-11-12 JP

其他公开文献 EP3220626A4

外部链接 Espacenet

摘要(译)

[对象]使用不包括驱动和控制照明光源的技术来调整拍摄图像的亮度。 
[解决方案]提供一种信息处理装置，包括：拍摄信息获取单元，被配置为
在拍摄时拍摄照相机拍摄的图像和照明光源的温度时的图像;校正单元，
被配置为基于拍摄时的照明光源的温度来校正拍摄时的图像的亮度或相
机的曝光时间段，此时的图像的亮度拍摄的照度和照明光源的温度特
性，温度特性已经预先准备好。

https://share-analytics.zhihuiya.com/view/e815acee-fa20-4521-a833-254fbf2ccd10
https://worldwide.espacenet.com/patent/search/family/055954074/publication/EP3220626A1?q=EP3220626A1

