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Description
Field of the Invention

[0001] The present invention relates to an apparatus
and method for calibrating skin imaging systems, and
more particularly, for calibrating skin imaging systems in
which the skin is photographed under UV and/or blue
light resulting in a fluorescent image.

Background of the Invention

[0002] Various imaging systems have been proposed
that photographically capture images of a person’s face
for analysis of the health and aesthetic appearance of
the skin. Different images, captured at different times or
under different lighting conditions can be used and/or
compared to one another to gain insight into the condition
of the skin and its response to treatment. This was typi-
cally done by human operators inspecting the photo-
graphs to identify certain visual indicators of skin condi-
tion and to ascertain changes between photographs.
When the skin is photographed under an illuminating
light, such as a flash or strobe light, the light intensity and
wavelength of the light can vary from one photograph to
another. Environmental lighting conditions can also lead
to variations inilluminating light. Variations inilluminating
light canresultin variations in the digital images captured
which are not attributable to skin condition changes,
thereby lessening the probative value of digital imaging
analysis.

[0003] US2003/0067545disclosesadevice and meth-
od for acquiring an image of a portion of the human body.
The device includes a calibration device comprising a
fluorescent object. The calibration device can include at
least 5 surfaces representing different optical properties;
3 corresponding to different grey levels and two to differ-
ent shades. The surfaces can be adapted to allow cali-
bration in non-visible light such as UV and IR. They can
have known spectral reflectances (at least two being dif-
ferent). The calibration device can also be configured to
detect fluorescence in a spectral band different to the
spectral band of emission. For example, UVA light can
be emitted which will result in red or orange visible light
being observed.

Summary of the Invention

[0004] The problems and disadvantages associated
with conventional apparatus used in digital skin imaging
are overcome by the claimed fluorescence standard for
identifying variations in illumination during imaging con-
ducted at a plurality of times, which, inter-alia, includes
a fluorescent object that fluoresces in response to light
in the approximate wavelength range of 375nm to
430nm. The fluorescent object may have two areas with
different fluorescent response. In accordance with a
method of the present invention as claimed, variations in
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illumination during imaging with a camera are detected,
inter-alia, by placing said fluorescent object, which fluo-
resces inresponse to lightin the approximate wavelength
range of 375nm to 430nm before the camera. A first im-
age of the fluorescent object is captured with light in the
approximate wavelength range of 375nm to 430nm. A
second image of the fluorescent object is captured with
light in the approximate wavelength range of 375nm to
430nm. The fluorescent response of the fluorescent ob-
jectin the first image is then compared to the fluorescent
response of the fluorescent object in the second image.
[0005] Other aspects, features and advantages of the
present invention as defined by the claims will be appar-
ent from the detailed description of the invention that fol-
lows.

Brief Description of the Drawings
[0006]

FIG. 1 is a diagrammatic view of a person having his
skin photographed in a skin imaging station which
incorporates the calibration apparatus of the present
invention;

FIG. 2 is a perspective view of the calibration appa-
ratus shown in FIG. 1, wherein the calibration appa-
ratus is shown separate from the skin imaging sys-
tem to facilitate consideration and discussion;

FIG. 3Ais front view of a first photographic image of
a subject and the calibration apparatus, as taken at
time T1; and

FIG. 3B is front view of a second photographic image
of a subject and the calibration apparatus, as taken
at time T2.

Detailed Description of the Invention

[0007] The present invention includes an apparatus
and method for calibration of a skin imaging station. The
calibration apparatus includes a fluorescence standard
with a firstlayer made of material having fluorescent prop-
erties similar to that of skin when exposed to UV and/or
blue light. Additional layers made of translucent material
that partially overlay the first layer attenuate the fluores-
cence intensity of the first layer producing a multi-step
calibration standard.

[0008] In accordance with a method of the present in-
vention, the calibration standard is positioned proximate
the subject’s face, is photographed with the subject and
appears in the same photographic image. On taking a
UV or blue fluorescence photograph, the different por-
tions of the calibration standard having different numbers
of layers absorb the UV and/or blue light and fluoresce
at different, known levels, providing multiple fluores-
cence standards for calibration. A plurality of digital im-
ages are recorded for comparison to each other, each
recording the fluorescence intensity for the subject’s face
and for the standard. The fluorescence values attributa-
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ble to the standard are compared in subsequent digital
images to determine if a variation in intensity has oc-
curred, signaling a variation in illumination brightness. A
software routine determines the location of the fluores-
cence standards in the image. If the light intensity of the
illuminating light is determined to have varied, the image
may be recaptured by taking another photograph. The
illumination intensity may be adjusted prior to taking the
replacement image or the photographer may correct en-
vironmental factors that led to the variation. Alternatively,
the software may adjust the display intensity of the image
by adjusting the pixel intensity values to compensate for
the variation in illumination intensity.

[0009] FIG. 1 shows a skin imaging station 10 having
the features and functionality described in applicants’ co-
pending United States Patent Application Serial No.
10/008,753, entitled, "Method of Taking Images of the
Skin Using Blue Light and the Use Thereof", which was
published as United States Application Publication No.
US 2004/0146290 A1, United States Patent Application
Serial No. 10/978,284 entitled "Apparatus for and Method
of Taking and Viewing Images of the Skin," which was
published as United States Patent Application Publica-
tion No. US 2005/0195316 A1 ("U.S. Publication No.
2005/0195316"), Application Serial No. 11/169,813 en-
titled "Skin Imaging System with Probe", which was pub-
lished as United States Application Publication No. US
2006/0092315 A1 ("U.s. Publication No.
2006/0092315"), U.S. Publication Nos. 2005/0195316
and 2006/0092315 describe the use of alternative illumi-
nating techniques to highlight and emphasize skin con-
ditions, such as wrinkles or acne, wherein a flash unit
which is capable of producing light of a particular wave-
length is activated and an image captured with a camera.
Various filters may also be employed in this process.
[0010] One technique described in the above refer-
enced applications involves taking a blue fluorescence
photograph of a subject’s skin to illuminate and reveal
skin conditions such as acne and "horns" (i.e., mixtures
of sebaceous lipids, keratinocytes, and possibly sebo-
cytes impacted in open comedones and blackheads on
the skin) by producing bright images of the distribution
of coproporphyrin, a substance associated with these
conditions. By using substantially only blue light (i.e., light
having a wavelength ranging from about 375 to about
430 nm), the fluorescence emission of coproporphyrin is
maximized. Excitation in the blue region of the spectrum
therefore yields bright fluorescence emission images of
the distribution of horns.

[0011] Blue fluorescence photography typically uses
filters having a very narrow bandwidth, and the resulting
attenuation requires the use of high-intensity light sourc-
es (e.g., flashes). However, high intensity light sources
are prone to fluctuations in intensity and color tempera-
ture, which may result in inconsistent images. These in-
consistencies may also result from slight fluctuations of
the power source or environmental factors, such as ac-
cidental light exposure from another source (e.g., outside
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light from opening the door of the room in which the sub-
ject is being imaged). Such inconsistencies may appear
in successive photographs taken of the subject, if the
light intensity of the flash varies between the taking two
or more photographs. As a result, images of a subject’s
skin that are not taken under substantially identical light-
ing conditions may vary, which adversely affects the qual-
ity and/or consistency of the images obtained and com-
promises the information gleaned therefrom. Therefore,
there is a need for a fluorescence standard to aid in in-
terpreting each photograph, to compare light intensity
levels of successively-taken photographs, to adjust for
varying incident light intensity and to provide a standard
reference for calibration.

[0012] As shall be apparent from the following, the
present invention could be utilized to calibrate other im-
aging systems, but the referenced system may be used
to illustrate the present invention. The skin imaging sta-
tion 10 has a chin rest 14 for supporting a subject S’s
chin during the imaging process. A camera 16 is mounted
in imaging station 10 across from the chin rest 14 and
the subject S. The distance between chin rest 14 and the
front end of the lens of camera 16 and the camera zoom
setting is adjusted so that the subject S’s face substan-
tially fills the "frame" of camera 16, the chin rest 14 po-
sitioning the subject in a consistent orientation and dis-
tance from the camera 16. One or more blue flash units
18a (only one of which is shown, for the sake of clarity),
which are used for blue fluorescent photography, are
mounted in the imaging station 10 to illuminate the face
of the subject S. A blue filter 18b is placed in front of each
blue flash unit 18a. A power pack (not shown) is provided
to power blue flash units 18a. Blue flash unit 18a is di-
rected toward the center of the subject S’s face. Other
flash units, and their associated filters and power packs,
may also be mounted in the imaging station 10 for stand-
ard and other types of photography (see U.S. Publication
No. 2005/0195316).

[0013] Still referring to FIG. 1, skin imaging station 10
further includes a display monitor 20 operably connected
to a computer (not shown) housed in imaging station 10.
More particularly, the computer runs software programs
that operate monitor 20, camera 16, flashes, e.g., 18a
and a user interface. After the subject S has entered his
or her relevant biographical and medical information us-
ing monitor 20 and is ready to be photographed, the op-
erating software makes a function call to imaging acqui-
sition and display software ("IDL software") (IDL Re-
search Systems, Inc., Boulder, CO). The IDL software
then triggers camera 16 to acquire blue fluorescence
photographs (as well as other types of photographs, if
desired). Flash unit 18a is triggered through the use of
radio transceivers (see U.S. Publication No.
2005/0195316), a custom made flash sequencer, a pro-
grammable logic controller or "flash distributor". Prior to
taking the blue fluorescence photographs, the IDL soft-
ware moves long pass filter 24 (Kodak Wratten No. 8 or
12, Eastman Kodak, Rochester, NY) in front of the lens
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of camera 16. The blue fluorescence photographs are
then taken. After the photographs are taken, the IDL soft-
ware triggers the servo motor 22, solenoid or filter wheel
to move long pass filter 24 away from the lens of camera
16.

[0014] Now referring to FIGS. 1 and 2, a calibration
standard 26 is mounted on chin rest 14 (e.g., in a slot
provided therein) in the present embodiment such that
when the subject S positions their chin in the chin rest
14, the calibration standard 26 is positioned proximate
to their face (see FIG. 1). The calibration standard 26
has two or more overlapping layers, and is shown in FIG.
2 as having three such layers 28, 30 and 32, respectively.
The first layer 28 is fabricated from GG420 filter glass
(Schott Glass Technologies PA, Duryea,) a material hav-
ing fluorescence (excitation and emission) properties
similar to that of skin when exposed to UV or blue light,
i.e., light having a wavelength of about 375-430 nm. The
second layer 30 has a smaller area than that of first layer
28, and partially overlays first layer 28 (see FIG. 2). The
second layer 30 is fabricated from BG39 filter glass
(Schott Glass Technologies PA, Duryea,) a translucent,
non-fluorescent material that acts as an attenuating lay-
er. The third layer 32 is similar to second layer 30 in that
it is also fabricated from BG39 filter glass and also acts
as an attenuating layer. The third layer 32 has a smaller
area than that of first and second layers 28, 30, and par-
tially overlays second layer 30 (see FIG. 2). The second
and third layers 30, 32 progressively reduce the fluores-
cence intensity of first layer 28. The three layers 28, 30,
32 may be held together in a stacked configuration by a
plastic housing (not shown). This layered assembly may
be removeably attached to the imaging system 10 to al-
low removal for storage to protect the standard 26 from
damage and contamination. Various standards 26 can
be used with an imaging station 10 for different imaging
sessions.

[0015] FIGS. 3A and 3B show images 34a and 34b,
respectively, of the subject S and calibration standard
26, as shown on skin imaging station monitor 20. During
the blue light imaging of the subject S, as fully described
in U.S. Publication No. 2005/0195316, the three layers
28, 30 and 32 of calibration standard 26 receive blue light
of the same intensity as that which illuminates the subject
S’s face. The portion of first layer 28 exposed to the blue
light (i.e., the area not covered by second and third at-
tenuating layers 30, 32), has a fluorescence response
similar to skin. The second layer 30 has an attenuating
effect on the fluorescence of first layer 28, reducing the
amount of fluorescence produced in response to the blue
light. The third layer 32, when combined with second lay-
er 30, has a greaterattenuating effect on the fluorescence
of first layer 28, further reducing the amount of fluores-
cence produced in response to the blue light. By absorb-
ing the blue light and fluorescing at different, consistent,
known levels, the three layers 28, 30, 32 function as three
fluorescence standards to provide multiple reference
standards for calibration. A software routine may be used
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to determine the location of the fluorescence standards
in images 34a and 34b, analyze the returning light inten-
sity from the standards incorporated in apparatus 26, and
calibrate the system based on this analysis, as described
hereinbelow.

[0016] Both of the images 34a and 34b are formed by
two-dimensional matrices of pixels. Every pixel occupies
a unique (X,Y) location in a matrix and has an intensity
value. In each of FIGS. 3A and 3B, the locations of three
sample pixels are illustrated, viz., a pixel located in the
area representative of third layer 32 of the standard 26
on the images 34a and 34b with location (X, Y,), and
two pixels at areas representative of the subject S’s skin
having locations (X,,Y5) and (X5, Y3). Image 34ais taken
at a time T4, while image 34b is taken at time T,. The
time each image was taken is denoted with the location
coordinates in the images (e.g., (X4, Y4, T¢) in the image
34a and (X4, Yy, Ty) in the image 34b).

[0017] When a series of successive photographic im-
ages such as 34a and 34b is taken of a subject S, fluc-
tuations in illumination (flash) light intensity described
above may occur between the times T, and T, resulting
in different light intensity values for the pixels in the areas
representative of the standard 26, e.g., at (X4, Yy), as
well as the subject S’s skin, e.g., at (X5, Y5). Varying light
intensity of pixels representative of the standard 26 is an
indicator that the illumination light has varied. According-
ly, one of the aspects of the present invention is to identify
the situation where the illumination light intensity has var-
ied between at least two digital images taken in such
varying illumination light. Without the use of the standard,
it would not be possible to attribute the difference in light
intensity values between one or more pixels, e.g., at (X,
Y,) in successive images of the skin (e.g., 34a and 34b)
to such illuminating light fluctuations, or to varying skin
conditions exhibited by the subject S attimes T, and T,.
[0018] In order todiscern intensity variations in the im-
age area corresponding to the standard 26, that area in
the images, e.g., 34a, 34b must be identified/isolated so
that the intensity values of the correct pixels can be iden-
tified. This may be done by assigning a pre-determined
region of the image to the standard 26. More particularly,
if the focus setting and orientation of the camera 16 re-
mains fixed, then the standard 26 will appear in the same
areas of each image taken, such that the image area
corresponding to the standard 26 (and subparts 28, 30,
32) can be empirically determined and remains constant.
Alternatively, the image can be scanned (entirely or a
subset of pixels, e.g., one of every 50 pixels) to test for
repeating intensity values in the form of a rectangle (hav-
ing arectangular shape). In the case of a multipart stand-
ard 26, like that shown in FIG. 2, the presence of more
than one adjacent rectangle (here three) each with con-
sistent intensity values, (progressively decreasing for
each area 28, 30, 32) is a reliable indicia of locating the
standard 26. Scanning for the standard 26 has the ad-
vantage that movement of the standard in the image,
e.g., due to movement or focus change of the camera 16
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will not result in erroneous readings for the standard.
[0019] Having located the pixels representing the
standard 26 in the images 34a, 34b, the light intensity
values of corresponding pixels, e.g., (X4, Y, T1) and (X4,
Y4, T,) canbe compared. Subtracting one intensity value,
e.g., at (X4, Y4, T4) from the other, e.g., at (X4, Y4, T)
yields a number representing the quantified difference in
intensity between the pixels. Alternatively, more sophis-
ticated analyses of the intensity differences between the
images can be effected that are non-linear, e.g., gamma
curves or conversion into alternate colorspaces, partic-
ularly for large differentials. In conducting numerical anal-
ysis of digital images, e.g., 34a, 34b, itis frequently ben-
eficial to convert the image from RGB format to L*a*b*
format in order to simplify the mathematics and gain
greater insight into the color composition and brightness
of the images.

[0020] Given the identification (and quantification) of
illumination light variation between images taken at dif-
ferent times, as determined by the present invention, op-
tional remedial steps maybe taken: (i) correct the envi-
ronmental conditions of the imaging, e.g., instructing an
operator to eliminate extraneous environmental lighting
input, e.g., from an open door or shade, repositioning the
subject, etc. (ii) adjust/correct the source of illumination,
e.g., the light 18a, e.g., by repositioning it, replacing it
with another or electronically adjusting its output, e.g.,
by adjusting the voltage input to the light; or (iii) normal-
izing the relevant image by adjusting the intensity values
of all pixels in the image relative to the image selected
as the reference image, e.g., globally adding or subtract-
ing the quantified intensity difference identified by com-
paring the difference in intensity attributable to the portion
of the images representing the standard 26 (and saving
the normalized/corrected image for comparison). For ex-
ample, if the image intensity of a second image is less
than a first image by a value of "5" (due to a variation in
illumination intensity as determined by the image inten-
sity of the standard 26 appearing in each image) then
the second image can be normalized to the first by adding
"5" to the pixel intensity of all pixels in the second image.
Alternatively, more sophisticated analyses of the inten-
sity differences between the images can be effected that
are non-linear, e.g., gamma curves or conversion into
alternate colorspaces, particularly for large differentials.
With respect to the first two options, i.e., adjusting the
environment or the illuminating light, the image with var-
iations is discounted and a new image is taken. With the
third option of adjusting intensity values, the image need
not be retaken.

[0021] Itshould be appreciated that the process of nor-
malizing can be conducted with reference to the standard
26 image intensity values taken from any arbitrary image,
e.g., 34a or 34b, since the process of adjustment is rel-
ative, and that the process of normalization can be con-
ducted for any number of images ranging from 1 to any
number N. The normalized image(s) may then be dis-
played or stored with other images in the computer mem-
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ory or afile.

[0022] It should be understood that the embodiment of
FIGS. 1-3B is merely exemplary, and that a person skilled
in the art may make many variations and modifications
without departing from the scope of the invention. as de-
fined by the claims. For instance, more or fewer attenu-
ating layers may be included in the calibration apparatus
26. While the present invention has been explained in
the terms of adjusting for variations in blue illumination
light, the present invention could also be utilized to iden-
tify and compensate for variations in illuminating light of
other wavelengths.

Claims

1. A fluorescence standard (26) for identifying varia-
tions in illumination by a light source emitting light in
the approximate wavelength range of 375nm to
430nm during imaging of the facial skin of a person
with a camera conducted at a plurality of times, com-
prising:

a holder for holding said standard in a substan-
tially reproducible spacial relationship between
said camera (16) said standard (26) and said
facial skin,

said fluorescence standard (26) characterised by
further comprising:

a fluorescent object, which fluoresces in re-
sponse to light in the approximate wavelength
range of 375nm to 430nm, said fluorescent ob-
ject having three areas with different fluorescent
response, wherein fluorescent response com-
prises an intensity of fluorescence;

said fluorescent object having:

a first layer (28) of material having a fluo-
rescentresponse to lightin the approximate
wavelength range of 375nm to 430nm;

a second layer (30) of material that attenu-
ates the fluorescent response of said first
layer (28), said second layer (30) only par-
tially covering said first layer (28); and

a third layer (32) of material partially cover-
ing said second layer (30), said third layer
(32) further attenuating the fluorescence of
the first layer (28) beyond that attenuation
attributable to said second layer (30).

2. The standard of claim 1, wherein said first layer (28)
is formed from filter glass of a first type and said
second layer (30) is formed from filter glass of a sec-
ond type.

3. The standard of claim 2, wherein said first type of
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filter glass is GG420 filter glass and said second type
of filter glass is BG39 filter glass.

The standard of claim 2, wherein said holder holds
said layers in a stacked configuration.

The standard of claim 1, wherein said holder has a
chinrest (14) for establishing the position of the sub-
ject (S) of imaging.

The standard of claim 5, wherein said standard (26)
is mountable on said chin rest (14) proximate the
subject (S).

A method for identifying variations in illumination by
a light source emitting light in the approximate wave-
length range of 375nm to 430nm during imaging of
the facial skin of a person with a camera (16), com-
prising the steps of:

(A) placing a fluorescent object (26) as claimed
in claim 1, which fluoresces in response to light
in the approximate wavelength range of 375nm
to 430nm before the camera and the light
source;

(B) positioning the person’s face before the cam-
era and the light source and proximate to the
fluorescent standard;

(C) capturing a firstimage of the person and the
fluorescent object (26) by illuminating both si-
multaneously with light in the approximate
wavelength range of 375nm to 430nm;

(D) using the holder (14) to position the person
in a consistent orientation and distance from the
camera;

(E) capturing a second image of the person and
the fluorescent object (26) with light in the ap-
proximate wavelength range of 375nm to
430nm;

(F) identifying a portion of the first and second
images representing the fluorescent response
attributable to the fluorescent object (26) in the
first and second images;

(G) comparing the fluorescent response of the
fluorescent object (26) in the first image to the
fluorescent response of the fluorescent object
(26) in the second image; and

(H) in the event that there is a difference in flu-
orescent response ascertained in (G), correct-
ing atleast one of the firstimage and the second
image to reduce the difference.

The method of claim 7, wherein said step (F) of iden-
tifying is by programmatically testing the first and
second images for areas meeting criteria indicative
of the fluorescent object (26).

The method of claim 8, wherein the criteria includes
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10.

1.

12.

13.

14.

15.

16.

shape.

The method of claim 8, wherein the criteria includes
size.

The method of claim 7, wherein said step of identi-
fying is by manually ascertaining the location of the
fluorescent object (26) in the firstimage and imaging
in the approximate same manner for the second im-
age, such that the fluorescent object (26) occupies
substantially the same position in each of the first
and second images.

The method of claim 7, further comprising the step
of retaking at least the second image if a variation in
illumination is noted to have occurred.

The method of claim 12, including remediating illu-
mination conditions before said step of retaking, in-
cluding at least one of adjusting an illuminating ap-
paratus (18a, 18b), repairing the illuminating appa-
ratus (18a, 18b), adjusting the camera (16), repairing
the camera (16), and adjusting ambient lighting con-
ditions.

The method of claim 12, wherein the first and second
images are digital images, a variance of illumination
has been noted as having occurred and wherein said
step of correcting includes the step of normalizing
the first and second images by digitally processing
at least one of the images.

The method of claim 7, wherein the first and second
images are digital images and further comprising the
step of converting the first and second digital images
from a first colorspace to another colorspace before
said step of comparing.

The method of claim 15, wherein a variance of illu-
mination has been noted as having occurred and
wherein said step of correcting includes the step of
normalizing the first and second images by digitally
processing at least one of the images expressed in
said another color space and then converting back
to the first colorspace.

Patentanspriiche

1.

Fluoreszenzstandard (26) zum Identifizieren von Va-
riationen bei der Beleuchtung durch eine Lichtquelle,
die Licht im anndhernden Wellenldngenbereich von
375 nm bis 430 nm wahrend eines mehrmals aus-
gefiihrten Abbildens der Gesichtshaut einer Person
mit einer Kamera emittiert, umfassend:

einen Halter zum Halten des Standards in einer
im Wesentlichen reproduzierbaren rdumlichen
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Beziehung zwischen der Kamera (16), dem
Standard (26) und der Gesichtshaut,

wobei der Fluoreszenzstandard (26) dadurch
gekennzeichnet ist, dass er ferner Folgendes
umfasst:

ein Fluoreszenzobjekt, das als Reaktion auf
Licht in dem anndhernden Wellenlangen-
bereich von 375 nm bis 430 nm fluoresziert,
wobei das Fluoreszenzobjekt drei Bereiche
mit unterschiedlichen Fluoreszenzreaktio-
nen hat, wobei die Fluoreszenzreaktion ei-
ne Intensitat der Fluoreszenz umfasst;
wobei das Fluoreszenzobjekt Folgendes
hat:

eine erste Schicht (28) von Material,
das eine Fluoreszenzreaktion auf Licht
im annahernden Wellenlangenbereich
von 375 nm bis 430 nm hat;

eine zweite Schicht (30) von Material,
das die Fluoreszenzreaktion der ersten
Schicht (28) dampft, wobei die zweite
Schicht (30) die erste Schicht (28) nur
teilweise bedeckt; und

eine dritte Schicht (32) von Material, die
teilweise die zweite Schicht (30) be-
deckt, wobei die dritte Schicht (32) die
Fluoreszenz der ersten Schicht (28)
Uber die Dampfung hinaus dampft, die
der zweiten Schicht (30) zuzuordnen
ist.

Standard nach Anspruch 1, wobei die erste Schicht
(28) aus Filterglas einer ersten Art gebildet ist und
die zweite Schicht (30) aus Filterglas einer zweiten
Art gebildet ist.

Standard nach Anspruch 2, wobei die erste Art von
Filterglas GG420-Filterglas ist und die zweite Art von
Filterglas BG39-Filterglas ist.

Standard nach Anspruch 2, wobei der Halter die
Schichten in einer gestapelten Konfiguration halt.

Standard nach Anspruch 1, wobei der Halter eine
Kinnstiitze (14) zum Herstellen der Position der Per-
son (S) bei der Abbildung hat.

Standard nach Anspruch 5, wobei der Standard (26)
auf der Kinnstutze (14) dicht bei der Person (S) be-
festigt werden kann.

Verfahren zum Identifizieren von Variationen bei der
Beleuchtung durch eine Lichtquelle, die Licht im an-
nahernden Wellenldngenbereich von 375 nm bis
430 nm wahrend des Abbildens der Gesichtshaut
einer Person mit einer Kamera (16) emittiert, das die
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10.

1.

12.

folgenden Schritte umfasst:

(A) Platzieren eines Fluoreszenzobjektes (26)
nach Anspruch 1, welches als Reaktion auf Licht
im anndhernden Wellenlangenbereich von 375
nm bis 430 nm vor der Kamera und der Licht-
quelle fluoresziert;

(B) Positionieren des Gesichtes der Person vor
der Kamera und der Lichtquelle und dicht bei
dem Fluoreszenzstandard;

(C) Erfassen eines ersten Bildes der Person und
des Fluoreszenzobjektes (26) durch gleichzeiti-
ges Beleuchten beider mit Lichtim anndhernden
Wellenlangenbereich von 375 nm bis 430 nm;

(D) Verwenden des Halters (14) zum Positionie-
ren der Person in einer gleichbleibenden Aus-
richtung und Distanz von der Kamera;

(E) Erfassen eines zweiten Bildes der Person
und des Fluoreszenzobjektes (26) mit Licht im
annahernden Wellenlangenbereich von 375 nm
bis 430 nm;

(F) Identifizieren eines Teils des ersten und
zweiten Bildes, der die fluoreszente Reaktion
darstellt, die dem Fluoreszenzobjekt (26) im ers-
ten und zweiten Bild zugeordnet werden kann;
(G) Vergleichen der fluoreszenten Reaktion des
Fluoreszenzobjektes (26) im ersten Bild mit der
fluoreszenten Reaktion des Fluoreszenzobjek-
tes (26) im zweiten Bild; und

(H) in dem Fall, dass es einen Unterschied in
der fluoreszenten Reaktion, die in (G) ermittelt
wurde, gibt, Korrigieren von mindestens einem
des ersten und zweiten Bildes, um die Differenz
zu reduzieren.

Verfahren nach Anspruch 7, wobei der Schritt (F)
des Identifizierens durch programmatisches Testen
des ersten und zweiten Bildes auf Bereiche erfolgt,
die Kriterien erflillen, welche auf das Fluoreszenz-
objekt (26) hinweisen.

Verfahren nach Anspruch 8, wobei die Kriterien die
Form einschlieRen.

Verfahren nach Anspruch 8, wobei die Kriterien die
Grole einschlieRen.

Verfahren nach Anspruch 7, wobei der Schritt des
Identifizierens durch manuelles Ermitteln des Ortes
des Fluoreszenzobjektes (26) im ersten Bild und Ab-
bilden in etwa derselben Weise fiir das zweite Bild
derart ausgefiihrt wird, dass das Fluoreszenzobjekt
(26) im Wesentlichen dieselbe Position in jedem des
ersten und zweiten Bildes einnimmt.

Verfahren nach Anspruch 7, das ferner den Schritt
des Neuaufnehmens zumindest des zweiten Bildes
umfasst, wenn bemerkt wird, dass eine Anderung in
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der Beleuchtung aufgetreten ist.

Verfahren nach Anspruch 12, das das Beseitigen
von Beleuchtungsbedingungen vor dem Schritt des
Neuaufnehmens umfasst, einschlief3lich zumindest
von einem Element aus Einstellen einer Beleuch-
tungsvorrichtung (18a, 18b), Reparieren der Be-
leuchtungsvorrichtung (18a, 18b), Einstellen der Ka-
mera (16), Reparieren der Kamera (16) und Einstel-
len der Beleuchtungsbedingungen in der Umge-
bung.

Verfahren nach Anspruch 12, wobei das erste und
zweite Bild digitale Bilder sind, eine Veranderung der
Beleuchtung als aufgetreten bemerkt wird und wobei
der Schritt des Korrigierens den Schritt des Norma-
lisierens des ersten und zweiten Bildes durch digitale
Verarbeitung von mindestens einem der Bilder um-
fasst.

Verfahren nach Anspruch 7, wobei das erste und
zweite Bild digitale Bilder sind und das ferner den
Schritt des Umwandelns des ersten und zweiten di-
gitalen Bildes aus einem ersten Farbraum in einen
anderen Farbraum vor dem Schritt des Vergleichens
umfasst.

Verfahren nach Anspruch 15, wobei eine Veréande-
rung der Beleuchtung als aufgetreten bemerkt wird
und wobei der Schritt des Korrigierens den Schritt
des Normalisierens des ersten und zweiten Bildes
durch digitale Verarbeitung von mindestens einem
der Bilder umfasst, das in dem anderen Farbraum
ausgedrickt ist, und dann Rickkonvertieren zum
ersten Farbraum.

Revendications

Etalon de fluorescence (26) servant a identifier des
variations dans I'éclairage d’une source de lumiére
émettant une lumiére dans la gamme de longueurs
d’onde approximative de 375 nm a 430 nm pendant
'imagerie de la peau du visage d’une personne avec
une caméra conduite a une pluralité de moments,
comprenant :

un support servant a supporter ledit étalon dans
une relation spatiale sensiblement reproductible
entre ladite caméra (16), ledit étalon (26) et la-
dite peau du visage, ledit étalon de fluorescence
(26) étant caractérisé en ce qu’il comprend en
outre :

un objet fluorescent, quifluoresce enrépon-
se a une lumiére dans la gamme de lon-
gueurs d’'onde approximative de 375 nm a
430 nm, ledit objet fluorescent ayant trois
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zones avec une réponse fluorescente diffé-
rente, la réponse fluorescente comprenant
une intensité de fluorescence ;

ledit objet fluorescent ayant :

une premiéere couche (28) de matériau
ayant une réponse fluorescente ala lu-
miére dans la gamme de longueurs
d’onde approximative de 375 nm a 430
nm ;

une deuxiéme couche (30) de matériau
qui atténue la réponse fluorescente de
ladite premiére couche (28), ladite
deuxieme couche (30) ne recouvrant
que partiellement ladite premiéere cou-
che (28) ; et

une troisieme couche (32) de matériau
recouvrant partiellement ladite deuxie-
me couche (30), ladite troisieme cou-
che (32) atténuant davantage la fluo-
rescence de la premiére couche (28)
au-dela de I'atténuation imputable a la-
dite deuxieme couche (30).

Etalon de la revendication 1, dans lequel ladite pre-
miére couche (28) est formée a partir de verre filtrant
d’un premier type et ladite deuxiéme couche (30) est
formée a partir de verre filtrant d’'un deuxiéme type.

Etalon de la revendication 2, dans lequel ledit pre-
mier type de verre filtrant est le verre filtrant GG420
et ledit deuxiéme type de verre filtrant est le verre
filtrant BG39.

Etalon de la revendication 2, dans lequel ledit sup-
port supporte lesdites couches dans une configura-
tion empilée.

Etalon de la revendication 1, dans lequel ledit sup-
port a une mentonniere (14) pour établir la position
du sujet (S) d’imagerie.

Etalon de la revendication 5, ledit étalon (26) étant
installable sur ladite mentonniére (14) a proximité du
sujet (S).

Procédé d'identification de variations dans I'éclaira-
ge d’'une source de lumiére émettant une lumiére
dans la gamme de longueurs d’onde approximative
de 375 nm a 430 nm pendant I'imagerie de la peau
du visage d’une personne avec une caméra (16),
comprenant les étapes consistant a :

(A) placer un objet fluorescent (26) selon la re-
vendication 1, qui fluoresce en réponse a une
lumiére dans lagamme de longueurs d’onde ap-
proximative de 375 nm a 430 nm avant la ca-
méra et la source de lumiére ;
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(B) positionner le visage de la personne avant
la caméra et la source de lumiére et a proximité
de I'étalon fluorescent ;

(C) capturer une premiére image de la personne
et de l'objet fluorescent (26) en éclairant les
deux simultanément avec la lumiére dans la
gamme de longueurs d’'onde approximative de
375 nm a430 nm;

(D) utiliser le support (14) pour positionner la
personne dans une orientation et une distance
constantes par rapport a la caméra ;

(E) capturer une deuxiéme image de la person-
ne et de I'objet fluorescent (26) avec la lumiere
dans la gamme de longueurs d’onde approxi-
mative de 375 nm a 430 nm ;

(F) identifier une partie des premiere et deuxie-
me images représentant la réponse fluorescen-
te imputable a I'objet fluorescent (26) dans les
premiére et deuxiéme images ;

(G) comparer la réponse fluorescente de I'objet
fluorescent (26) dans la premiére image a la ré-
ponse fluorescente de I'objet fluorescent (26)
dans la deuxiéme image ; et

(H) au cas ou il y aurait une différence de répon-
se fluorescente établie en (G), corriger la pre-
miére image et/ou la deuxiéme image pour ré-
duire la différence.

Procédé selon la revendication 7, dans lequel ladite
étape (F) d'identification se fait en testant avec un
programme les premiere et deuxieme images pour
des zones respectant des critéres révélateurs de
I'objet fluorescent (26).

Procédé selon la revendication 8, dans lequel les
critéres comportent une forme.

Procédé selon la revendication 8, dans lequel les
critéres comportent une taille.

Procédé selon la revendication 7, dans lequel ladite
étape d’identification se fait en établissant manuel-
lement 'emplacement de I'objet fluorescent (26)
dans la premiere image et en imageant de la méme
maniére approximative pour la deuxiéme image, de
telle sorte que 'objet fluorescent (26) occupe sensi-
blement la méme position dans chacune des pre-
miére et deuxiéme images.

Procédé selon la revendication 7, comprenant en
outre I'étape de reprise au moins de la deuxieme
image s'il a été constaté qu’une variation d’éclairage
s’est produite.

Procédé selon la revendication 12, comportant la
correction des conditions d’éclairage avant ladite
étapedereprise, comportant au moins une opération
parmileréglage d'un appareil d’éclairage (18a, 18b),
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14.

15.

16.

la réparation de I'appareil d’éclairage (18a, 18b), le
réglage de lacaméra (16), laréparationde lacaméra
(16), et le réglage des conditions d’éclairage am-
biant.

Procédé selon la revendication 12, dans lequel les
premiére et deuxiéme images sont des images nu-
mériques, il a été constaté qu’une différence d’éclai-
rage est apparue, et dans lequel ladite étape de cor-
rection comporte I'étape de normalisation des pre-
miére et deuxiéme images par traitement numérique
d’au moins une des images.

Procédé selon la revendication 7, dans lequel les
premiére et deuxiéme images sont des images nu-
mériques, et comprenant en outre I'étape de conver-
sion des premiére et deuxiéme images numériques
d’'un premier espace de couleur a un autre espace
de couleur avant ladite étape de comparaison.

Procédé selon la revendication 15, dans lequel il a
été constaté qu’une différence d’éclairage est appa-
rue et dans lequel ladite étape de correction com-
porte I'étape de normalisation des premiére et
deuxieme images par traitement numérique d’au
moins une des images exprimées dans ledit autre
espace de couleur puis conversion inverse dans le
premier espace de couleur.
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