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BACKGROUND

[0003]  Field:

[0004] The invention relates to methods and apparatus for enabling the
collection of dermal and non-dermal images using a non-invasive imaging device, the
development of a skin state 158 based at least in part on analysis of such images, and the
monitoring of the skin state 158 by, at least, a collection and analysis of subsequent
images.

[0005] Description of the Related Art:

[0006] Skin is the largest organ of the integumentary system which further
includes skin’s accessory structures, such as hair, nails, scales, feathers, sweat glands and
their products. Skin comprises multiple layers of epithelial tissues that guard underlying
muscles and organs. Since skin is subject to constant attack from various external and
internal factors, it can be afflicted by numerous ailments. Thus, it is critical to monitor
skin health and the effect of any treatments, skin care products, or cosmetics applied to
the skin.

| [0007]  While various methods exist for determining and monitoring skin

health, most require access to a dermatologist or a dermatological facility. Witha



i ncl udes skin's accessory structures, such as hair, nails, scales,
feathers, sweat glands and their products. Skin conprises multiple
| ayers of epithelial tissues that guard underlying nuscles and
organs. Since skin is subject to constant attack from various
external and internal factors, it can be afflicted by nunerous
ailments. Thus, it is critical to nonitor skin health and the effect
of any treatnents, skin care products, or cosnetics applied to the
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expert, an analysis facility, or for automated anal ysis. SUMARY
[ 00081l n aspects_of the invention, an imagi ng device permts a user
to take I&ﬁ[ Wi fication pi ctures of the skin in the vicinity of an
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| nvent | orfoOTBTALE RSO RGE SO 1 B1EE AT g e THe Thethod and stem
may further comprise an optical facility for detecting reflected light from the skin. The
method and system may further comprise a communication facility for transmitting the
detected information. The method and system may further comprise a storage facility for
storing information collected by the device.

[0019] In an aspect of the invention, a method and system for determining a
skin state may comprise illuminating skin with an incident light source, detecting the
degree of polarization of light reflected from the skin, and determining a skin state based
on an aspect of the polarization of the reflected light. In the method and system, the
incident light may be directed at a selected angle alpha. Varying alpha may vary the

depth of the measurement of the layers in the skin. Each depth may have a specific angle



skin state may conprise illumnating skin with an incident |ight
source, detecting the degree of polarization of light reflected from
the skin, and determ ning a skin state based on an aspect of the

pol ari zation of the reflected light. In the method and system the
incident light may be directed at a sel ected angl e al pha. Varying
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[0014] I n an aspect of the invention, a method and system of
determning firmess of the skin may conprise emtting incident |ight
towards a skin structure, detecting an aspect of polarization of the
light reflected by the skin structure, correlating the aspect of

pol ari zation with a concentration of at |east one of an elastin, a
col l agen, and an activity of a sebaceous gl and, and determ ning
firmess based on the concentration of at |east one of elastin and

col | agen RBfte$¢haag2HSn ShAMHuS6A bVt ﬁghtlreﬂéchﬂ Ugsahmﬁh #fknsy ehem the
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at least one of clastin and collagen and sebaceous gland activity. In the method and
system, the sebaceous gland activity may be indicated by at least one of a number of
glands, percent of glands open/closed, and level of clog/ fill. In the method and system,
correlating may involve use of an algorithm.

[0015] In an aspect of the invention, a method and system for obtaining
dermal biophysical properties may comprise performing a spectral analysis of image data
acquired from the degree of polarization of reflections of incident light from skin
structurcs, wherein the property is at least one of a structure, form, concentration,
number, size, state, and stage of at least one of a: melanocyte, melanin, hemoglobin,

porphyrin, keratin, carotene, collagen, elastin, sebum, sebaceous gland activity, pore



recommendations for skin care based on a skin state and a skin care

goal may conprise obtaining a skin state of an individual

categorizing the individual by skin state, and recommendi ng products

and reginens that are effective for other individuals of the category

in achieving the skin care goal. In the nmethod and system the system

may be operable over a network. In the nmethod and system the skin

state may be determ ned based on anal ysis of the degree of

polarizat r
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skin state may conprise illumnating skin with an incident |ight
source; detecting a characteristic of the light reflected fromthe
skin; and determ ning a skin state based on at | east one
characteristic of the reflected light. In the nmethod and system the
incident light may be directed at a selected angl e al pha. Varying

al pha may vary the depth of the neasurenent of the layers in the
skin. Each depth may have a specific angle which produces a ful
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nmoni toring, and skin care assessnent and recommendation. [0026]Fig. 2
depicts a nechanismfor |ight polarization by a skin structure.

[0027] Fig. 3 depicts a process for skin care exam nation. [0028]Fiqg.
4A & B depict a front and back view of a dermal imagi ng device.
[0029]Fig. 5 depicts a skin health nonitoring page of a skin care
system [0030]Fig. 6 depicts an interactive nodeling tool of a skin
care system [0031]Fig. 7 depicts a recommendati ons page of a skin

care Systﬁ§} fumg%%h{;&ige a StofH Qrafen%( orUR g | rﬁ‘&t%afnaﬁ@oll%fctea b5 USREE In
system 33| Fig depi ct cone p ge of a skin carfe system

[ 0034] Fi gthe im@emecr@féecﬁddlgétmabhmdllwtqmgxf pofarizedslighhanshumgokigizaddight.
[0035] Fig. 11 deny)ct sy, Siidd 6#@9%\:8&{%%}15 £eMBIGaPlysRiSiSt Bet&Rifing o

system
skin state may comprise illuminating skin with an incident light source; detecting a

characteristic of the light reflected from the skin; and determining a skin state based on at
least one characteristic of the reflected light. In the method and system, the incident light
may be directed at a selected angle alpha. Varying alpha may vary the depth of the
measurement of the layers in the skin. Each depth may have a specific angle which
produces a full polarized reflection. In the method and system, the incident light may be
unpolarized or polarized light. The unpolarized light may be at least one of white light,
light of a single wavelength, and light of multiple single wavelengths. In the method and
system, the reflected light may be at least one of polarized light and unpolarized light. In
the method and system, the characteristic may be at least one of light source, light
intensity, wavelength of light, angle of light, electrical and magnetic properties of the
light, and polarization state of the light. An aspect of the polarization may be at least one
of an orientation, an amplitude, a phase, an angle, a shape, a degree, and an amount. In
the method and system, determining may be done using an algorithm. The algorithm
may involve artificial neural networks, fuzzy logic, or fractal and multi-fractal analysis.
The method and system may further comprise filtering the refiected light to obtain light
of a wavelength defined by the filter output. The algorithmic analysis may be performed
on the filtered image. In the method and system, determining may involve creating an
image of the difference between reflected diffusion light and reflected polarized light. In
the method and system, determining may involve comparing the aspect of the
polarization of the reflected light to a calibration signal. In the method and system,
determining may further comprise considering at least one of user input and a visual
analysis.

[0022] In an aspect of the invention, a non-invasive imaging device may
comprise an illumination source comprising an incident light source to direct light upon
an arca of concern; and a detcctor for detecting a characteristic of the light reflected from
the area of concern. In the device, the illumination source may be positioned to direct

light at a selected angle alpha. Varying alpha may vary the depth of the measurement of



[0036] Fig. 12 depicts a results page with bar graphs of a skin care
system [0037]Fig. 13 depicts a results page with Iine graphs of a
skin care system [0038]Fig. 14 depicts a sunmary screen of a skin
care system [0039]Fig. 15 depicts an elasticity summary screen of a
skin care system DETAILED DESCRI PTI ON [ 0040] Provi ded herein may be
met hods, systens, and a device for dernal and non-dernal i magi ng.
Throughout this disclosure the phrase "such as" neans "such as and
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shoppi ng fafikd &és%rlp@d?pofttﬁl@%rlefekx%d eﬁb&ﬁﬁknt%\ﬁﬁﬁ%‘ﬁr%g; QN1 RcBResi N9 and
anal yzi ng captured information such by enploying an al gorithm 150,

obt ai ni ngnqwoecheqr@n@mmbwamomor@tg@m their entirety by referenss- 152, and

anal ysis tools/APlI's 154 to define a skin state 158; other inputs 112
to the host system 104, which may be subject to ranking/ rating

f eedback HIBEF EE?CIEpIPW(DNiOngHEGHGUBESI granularity in identifying,

e N L TR AL
188, pr ocamtodimm‘n@rma*emmaﬂwmdm{doa &9 Sefemhey totid followdg figarepl ug-in
(web capture) {%(%.Aé] a Fig. 1 depicts a skin care system for skin health analysis and
monitoring, and skin care assessment and recommendation.
[0026] Fig. 2 depicts a mechanism for light polarization by a skin structure.
[0027] Fig. 3 depicts a process for skin care examination.
[0028]  Fig. 4A & B depict a front and back view of a dermal imaging device.
[0029] Fig. 5 depicts a skin health monitoring page of a skin care system.
[0030] Fig. 6 depicts an interactive modeling tool of a skin care system.
[0031] Fig. 7 depicts a recommendations page of a skin care system.
[0032] Fig. 8 depicts a user interface of a skin care system.
[0033] Fig. 9 depicts a welcome page of a skin care system.
[0034] Fig. 10 depicts a questionnaire page of a skin care system.
[0035] Fig. 11 depicts a skin image capture page of a skin care system.

[0036]  Fig. 12 depicts a results page with bar graphs of a skin care system.



bar code scan 198, conventional information/ questionnaire answers
101, a query/search 103, third part experts 105, third party
hardware 109, third part service providers 111, and the |ike; and
data storage 110 for storing data fromthe host hardware 108, host
system 104, user interface 102, and other inputs 112, such as

har dware 168, renovable nenory 170, a wi rel ess comrunication device
174, a conputer 178, a practitioner record 180 such as a
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strikes the structures. An aspect of the polarization of the
reflected light, such as an orientation, an anplitude, a phase, an
angl e, a shape, a degree, an anount, and the like, nmay correlate with
various measures associated with the particul ar skin structures
targeted, and ultimately, a skin state 158. For exanple, a |esion
present in a particular skin structure may cause the diffusion of a
portion of the reflected light resulting in reflected light that is
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fluores Cqml.‘eszi(fHﬂbéﬁdn@ ma@’&xahiaolﬁtmﬁ)ngmmmi elactrical, and magnetic properties of
the imaged skin area. The images may be transmitted to an analysis facility 154, analyst,
practitioner and the like, which may also include assessment with patient questionnaires,
to determine a final analysis of skin health. The device 108 may also employ specific
targeted wavelengths, such as in the red, green, and blue areas, to identify key features,
based on spectroscopic and quantitative analysis of skin lesions. In embodiment, the

device 108 may be adapted to emit polarized light. The device 108 may be adapted to
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emit more than one type of light and may be able to switch among or combine various
light sources. The skin health analysis may be compared with a previous user skin health
analysis, other users’ skin health analysis, other users’ experience data, and ingredient,
product, and regimen characteristics to provide a recommendation for and track the
effectiveness of a product or regimen 118.

[0043] Referring now to Fig. 2, in an embodiment, the imaging device 108
may comprise an illumination source to direct unpolarized light, diffusion light, white
light, monochromatic light, light of multiple single wavelengths, polarized light, and the
like, upon the skin at an angie alpha, a sensor for detecting reflected light from a skin
structure, and an image storage device for storing and transmitting the captured images.
A skin structure may be at least one of a cell, a molecule, a group of cells, a group of
molecules, an epidermis and sublayers, a basement membrane, a dermis, a subcutis, a
gland, a stratum, a follicle, a pore, a vascular component, and the like resident within the
skin. In an embodiment, the light source may be white light for generating reflected
light, such as reflected polarized light and/or diffusion light, to measure the electrical and
magnetic components of the skin. White light may be emitted as a combination of
wavelengths of light across the spectrum of visible light. Incident unpolarized light may
be directed at its target at a defined angle ‘alpha’ from vertical. As the value of alpha
changes, such as and without limitation over a range of 45 to 65 degrees from vertical,
incident unpolarized light may interact with different structural elements of the skin since
varying the angle of incidence affects the depth of penetration. The angle alpha may be
changed by changing the position of the light source, either manually, through a remote
control, through a user interface 102, and the like. The relationship between depth of
penetration and alpha may be defined by the formula depth = f{alpha). For each skin
structure which may correspond to a particular known depth within the skin, there may be
a specific angle of incidence which produces a full polarized reflection. By analyzing the
reflected light, either polarized and/or diffusion, information on the underlying skin
structures responsible for the reflection may be obtained. The polarization of the light
may be due to classical / quantum effects of skin structurcs interacting water. That is,
skin structures possess enough of a magnetic and electric field to be able to alter the

polarization of light as it strikes the structures and to affect the wavelength of light as it
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Tyrosi ne 275 300 Phenyl al ani ne 260 280 Structural proteins

strikes the structures. An aspect of the polarization of the reflected light, such as an
orientation, an amplitude, a phase, an angle, a shape, a degree, an amount, and the like,
may correlate with various measures associated with the particular skin structures
targeted, and ultimately, a skin state 158. For example, a lesion present in a particular
skin structure may cause the diffusion of a portion of the reflected light resuiting in
reflected light that is partially polarized and partially diffused. For example, collagen
structures are one indicator of a biological difference between a benign and a malignant
melanocytic skin lesion. The collagenous differences may affect the polarization state of
reflected light, and the resultant images may indicate Jocations of tumor center and tumor
periphery. Such images may aid a practitioner in visualizing excision margins. Because
melanocytes are located at the lower part of the epidermis, the appropriate wavelength
may be selected for this depth as well as for the chromophores within the various types of
nevi,

[0044]  Ifincident light is polarized, only the electrical properties of skin will
be apparent but unpolarized incident light may reveal both the ¢lectrical and magnetic
properties of skin. While using polarized light may generate improved induction of
optical activity, the data sets generated may be of less value as compared to the data sets
captured using incident unpolarized light, such as white light, a monochromatic light,
light of multiple single wavelengths, and the like. By measuring the effects between 10™
and 10 Js, one can make measurements at the border area of quantum and classical
physics effects on the skin and as a difference of action of electrical and magnetic forces
of valence electrons of skin’s biomolecules.

[0045] In an embodiment, the wavelength and/or intensity of the incident light
may be modified in order to measure the presence of specific molecules, such as
collagen, elastin, cadherin, hemoglobin, and the like. Certain molecules possess the
property of endogenous fluorescence. For example, if incident light is limited to a
particular wavelength, such as 325 nm, collagen may be detected at an emission
wavelength of 400 nm and 405 nm. Table 1 lists certain illustrative examples of
excitation and emission maxima of biological molecules that exhibit endogenous
fluorescence, such as amino acids, structural proteins, enzymes and coenzymes, vitamins

and vitamin derivates, lipids, porphyrins, and the like. To detect the presence of specific
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Col | agen 325 400, 405 Elastin 290, 325 340, 400 Enzynes and

coenzymnes

molecules in the skin, a user may shine a light of a specified wavelength, such as and

without limitation those shown in the excitation maxima column, onto the skin and

collect reflected light to identify the presence of specific emission wavelengths in the

reflections. It may be understood by one knowledgeable in the art that many different

single wavelengths and combinations of wavelengths of light may be used to illuminate

the skin.
Endogenous fluorescence Excitation Emission
maxima (nm) maxima
(nm)
Amino acids
Tryptophan 280 350
Tyrosine 275 300
Phenylalanine 260 280
Structural proteins
Collagen 325 400, 405
Elastin 290, 325 340, 400
Enzymes and coenzymes
FAD, flaving 450 535
NADH 290, 351 440, 460
NADPH 336 464
Vitamins
Vitamin A 327 510
Vitamin K 335 480
Vitamin D 350 480
Vitamin B6 compounds
Pyridoxine 332, 340 400
Pyridoxamine 335 400
Pyridoxal 330 385
Pyridoxic acid 315 425
Pyridoxal So-phosphate 330 400
Vitamin Biz 275 305
Lipids
Phospholipids 436 540, 560
Lipofuscin 340-395 540, 430-460
Ceroid 340-395 430460, 540
Porphyrins 400450 630, 690

FAD, flavin adenine dinucleotide; NADH, reduced nigotinamide adening dinucleotide; AND(P)H, reduced
nicotinamide adenine dinucleotide phosphate.
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FAD, flavins 450 535 NADH 290, 351 440, 460 NADPH

[0046]  Inan embodiment, light may be emitted at any wavelength, such as
across the range from 280 nm to 3800 nm. Incident light may be blue, yellow, orange,
red, or some other light.

[0047] Continuing to refer to Fig.1, in an embodiment, the light source may
be integral to the device 108 or provided from an associated source. The light source
may be a light-emitting or laser diode (LED) of any wavelength, such as and without
limitation 280, 340, 360, 385, 405, or 480 nm incident excitation wavelengths.
Wavelengths in the ultraviolet and infrared ranges may also be emitted by the device 108,
The light source may be diffusion light, white light, monochromatic light, light of
multiple single wavelengths, incandescent, electroluminescent, fluorescent, halogen,
ultraviolet, polarized light, collimated light, light provided by a wireless communications
device, light provided by a fiber optic cable, and the Iike. In an embodiment, the light
source may comprise a diffuser to provide diffuse incident light.

[0048] In an embodiment, a sensor for detecting reflected light from the skin
may be embodied in optics resident in a CCD camera, CMOS-based imaging system,
digital camera, webcam, camera embedded in a communications device such as a cell
phone or iPhone, PDA (Personal Digital Assistant), a watch or other wearable device for
continuous monitoring of the skin as in a sports-type indication, a third party device 109,
a scanner, and the like. The sensor may be adapted to absorb any wavelength of light,
such as near IR or visible wavelengths. The sensor may be adapted to automatically filter
out particular wavelengths. The sensor may be adapted to image any size area, such as a
small portion of the skin, the fuil face, a complete cutaneous examination, and the like,
The sensor may be adapted to operate without any intervening fluids between the device
108 and the area of concern, or may be used with an oil-like application or other
reflective media to the area of concern. The sensor may be adapted to detect reflected
light, from any distance from the area or when in contact with the area of concern, which
may be used for subsequent visual and/or algorithmic analysis. The images generated
from this reflected light may be considered both visual as well as spectroscopic images or
clectromagnetic skin maps. The sensor may have an internal calibration scale that
enables measuring the size of the region being imaged as well as the distance from the

imaged arca. In an embodiment, a lens may focus the reflected light from the detection
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optics onto a visible-NIR sensitive CCD, CMOS, or other sensory device. Inan
embodiment, the sensor may be adapted to acquire images at a high frame rate. In an
embodiment, the device may possess a high magnification lens.

[0049] In an embodiment, the device 108 may store captured images for
analysis and/or transmittal to an analysis facility 154. The analysis facility 154 may be a
practitioner, an automated analysis tool, a practitioner employing analysis tools, and the
like. Data storage 110 may occur manually when image capture is initiated, may occur
automatically upon contact with the skin, may be remotely controlled, and the like. Data
may be stored in an internal device memory 168 or may be stored externally in memory
media 170 such as USB memory, an external hard drive, a mass storage device, and the
like. The device may be able to connect extemnally, either through a wired connection or
wirelessly, to a computer, such as a laptop, kiosk, desktop computer, central server, and
the like. For example, the connection may be a direct USB connection. When the device
108 is connected to the computer, captured data may be downloaded or transmitted either
automatically or upon manual initiation from the device 108 to the computer. For
example, the device 108 may have a cradle in connection with a computer. When the
device 108 is placed in the cradle, data may be transmitted or downloaded from the
device 108, Additionally, the device 108 may receive software updates when connected
to the computer, such as through the cradle. In embodiments, the device 108 may have
no internal storage and may only be able to transmit or store data externally through a
persistent hard-wired or wireless connection. Data transmittal and storage may be a fully
automated process or may be manually operated. Data may be transmitted over a
wireless network connection, a cellular connection, a wired connection, a Bluetooth
connection, and the like. Data transmittal from the device 108 may enable remote
assessment techniques. In an embodiment, non-image data may also be stored and/or
transmitted by the device 108 as described herein, such as voice responses, text
responses, video data, and the like. The device 108 may have an internal microphone to
record audio, a video camera to record video, a keyboard input to record text responses,
and the like. In an embodiment, the device 108 may use externally available audio and

video.
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[0050] In an embodiment, data storage may be in a skin health record 121.
The skin health record 121 may be an object or database or repository for an individual
that contains information on key medical, non-medical, and cosmetic indications related
to a user’s skin. This may comprise images, graphics, icons, written history, personal
demographic information, levels of cosmetic conditions such as moisture, elasticity,
firmness, texture, color level, or non-medical conditions such as inflammation, and the
like. A user may self-populate the record 121 with data from any device 108, 109 or
input 112. The record 121 may contain a history of skin concerns, comments, a user
blog, and the like. In an embodiment, the skin health record 121 may auto-populate upon
acquisition of an image. For example, when a user submits their first image for analysis,
arecord 121 may be automatically created and populated with information, which may be
edited, derived from the image and its analysis.

[0051] In an embodiment, data storage 110 may occur in a practitioner record
180. A practitioner record 180 may be a repository of key health characteristics
including background demographic data, personal information, information on diet, skin
health record 121 and the like. It may have embedded images, links to other image data
files, tracking effectiveness of personal skin products, medical products, and OTC
products and the like and their historical tmpact on key parameters. It may also capture
community data or data of selected individuals who may be similar to the patient or user
and may include rankings and comments and the like

[0052] In an embodiment, data storage 110 may be in a personalized
manufacturing record 172. Based on the skin health measurement 160, product
ingredients to obtain a desired effect to make the skin healthy may be selected. This
ingredient selection may be achieved by analyzing and tracking the change of various
skin health parameters through the application of various products and ingredients
through using the device 108 and tracking the change of the skin health over time through
a personalized manufacturing record 172. Once the selected product ingredients are
identified, they may be mixed to create a product best suited for the individual’s skin
characteristics and/or desired goals (such as improved moisturization). Thus a

personalized product may be developed for the user. Additionally, this same process
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could be used for creation of specific customized skin products and ingredients for
medical and non-medical purposes and conditions.

10053] In an embodiment, the form of the data captured may be compatible
with any standard image processing and manipulation software and techniques, word
processing software, slideshow presentation, spreadsheet applications, and the like. For
example, the captured data may be in any suitable image format, such as jpeg, tiff, pict,
png, bmp, gif, pdf, and the like. In an embodiment, multiple images may be captured as a
movie or a movie may be constructed from combining multiple images.

[0054] In an embodiment, the device 108 may be powered by any suitable
source, such as an electric power plug, a battery, solar power, USB power, and the like.
A user may initiate power to the device 108 in order to begin acquiring images.
Acquisition may commence automatically, may commence when the device 108 is placed
against the skin, may commence when a trigger, such as a button, is actuated by a user,
and the like.

[0055] The device 108 may have a display for viewing the area to be imaged.
For example, a user may use the display with positioning tools to obtain exact images
over time, such as a series of images taken over different days. The display may be
integral to the device 108 or may be a separate display. For example, the device 108 may
be connected to a monitor, such as that of a computer, using a wired connection or a
wireless connection. In an embodiment, a user interface 102 to the device 108 may
display a real time view of the imaging.

[0056] In an embodiment, the device 108 may have security features in order
to protect the privacy of user data. For example, the device 108 may have a unique
MacID with encryption technology.

[0057] In an embodiment, the device 108 may be associated with peripherals
or other functional attachments. For exampie, the device 108 may be associated with a
blood pressure monitor or sensor, a heart rate monitor or sensor, and the like. For
example, the device 108 may be used to perform a pre-diagnosis 162 of a skin lesion
while also monitoring other endpoints such as blood pressure, heart rate, and the like in

order to assess other aspects of health in addition to skin health.
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[0058] In an embodiment, the device 108 may be sized to permit a user to
operate the device 108 in a handheld fashion. The device 108 may sized for portability.
The device 108 may adapted for single-handed operation. For example, the device may
be embodied as in Fig. 4 A & B, but it may have multiple other embodiments in any
shape and/or size, such as a mirror, a large device adapted to image a large area, a PDA, a
scanner, a mobile communication device, and the like. In Fig. 4 A, the illumination
source is visible as a ring of LED’s around a central detection area. In both images, the
size, handheld nature, and portability are clearly demonstrated. The ease of operation
enables even an inexperienced user, such as a home user connected to a laptop, to employ
the device 108. The device 108 may be a self-contained unit and not part of a larger
camera system. In an embodiment, the device 108 may be designed for one handed
ergonomic holding. In an embodiment, the device 108 may be used with or without
application of reflective media. In an embodiment, the device 108 may be used to
capture images at a distance, _close-up, in direct contact, and the like. For example,
software loaded on a computer interfaced with the device 108 may prompt for near
distance and far distance image capture.

[0059] In an embodiment, the device 108 may also be a standalone, non-hand-
held version, which may be used to take images or particular body components or
materials.

[0060]  Inan embodiment, the device 108 may be adapted for use as a
component of a minimally invasive medical device associated with laparoscopy,
cytoscopy, ureteroscopy, arthroscopy, endoscopy, dermoscopy, gynecology, urology,
dentistry, natural orifice insertion analysis such as through ears, mouth, anus, nose, and
external breast cancer analysis through the skin, and the like. For example, the system
may be able to process the data and to appear on a video monitor or other display in a
surgical suite or other medical setting. A medical professional may be able to select a
viewing mode, such as still image capture or video capture, and may be able to manually
adjust the parameters of the light source, sensor and display to assist in observation,
identification, and monitoring with the device 108. In an embodiment, the system may
be pre-programmed with various protocols for the various types of medical procedures

and tissues types that a medical professional may encounter such that the system may
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automatically handle the device 108 based on the medical professional's indication of the
type of procedure and tissue being examined.

[0061] In an embodiment, the device 108 may enable a skin health test 160.
The imaging device 108 may be used to perform a skin health test 160 to learn the
characteristics of the skin and to obtain a diagnosis. The hardware device may capture an
image and enable analysis of the image. The imaging components within the device 108
may enable measuring various skin health characteristics like color, age, damage,
collagen, elastin, pores and types, keratin, and the like. The skin health test 160 may be
performed in the home, in a spa, clinic, hospital, from a mobile phone at any location,
and the like. The skin health test 160 may be used in conjunction with specific
background information through questionnaires, image upload, genetic testing, DNA
samples, and lifestyle habits to determine a skin state 158. The test 160 would respond

* with specific information related to the biophysical health of the skin, a portion of which

would be physical and genetic disposition to certain medical or non-medical or cosmetic
problems or conditions.

[0062] In an embodiment, the device 108 may enable a pre-diagnosis 162.
This is a system of pre-diagnosis where a practitioner (such as the user, a dermatologist,
medical practitioner, aesthetician, and the like) may receive or request from a user to take
an 1mage and/questionnaire of a skin concern or the like and receive a pre-diagnosis
based on algorithmic analysis of pre-existing conditions. The user may submit a
questionnaire and image with a pre-diagnosis of conditions prior to going to sec a
practitioner and allow a follow-up, Images captured by the device may be submitted to
obtain a preliminary diagnosis to enable effectively referring the case to the best
practitioner. The pre-diagnosis 162 may be performed by software algorithms on the
images, manual analysis, a combination thereof, and the like. The pre-diagnosis 162 may
include the preliminary assessment as well as indicate the time required and the steps
required for the final diagnosis or assessment. This pre-diagnosis 162 feature may enable
effective scheduling of the practitioner. The pre~diagnosis 162 could also help screen for
particular skin issucs as well as identify uscrs with certain issues.

[0063] In an embodiment, the device 108 may enable remote monitoring 164,

The user may use the device in the privacy of their home, work, or any other location to
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perform remote monitoring 164 and submit images to track progress of their skin’s health
or medical conditions. A practitioner may be able to remotely guide changes in treatment
or guide on prevention factors. Remote diagnosis may greatly increase efficiency of
progress monitoring since users will not have to make a physician trip to the provider,
and the provider could conveniently select a time during the day to observe the patients
change. The monitored data may be viewed as a recording or in real time.

[0064] In an aspect of the invention, the imaging device 108 may illuminate
an area of concern at a known angle of incidence with unpolarized light. To obtain a
spectroscopic image of the magnetic properties of the area only, the reflected polarized
light, which possesses the electrical properties of the area of concern, may be subtracted
from any reflected diffusion light, which possesses electromagnetic properties of the area
of concern. The distribution of pixels in the image corresponding to the diffusion light
and reflected polarized light may be determined and indicated by any conventional
means. For a known image sensor, a one-to-one mapping of pixel image distribution
between the diffusion light image, corresponding to an electromagnetic signal, and
reflected polarized light, corresponding to an electrical signal image, may be made with a
distribution of the intensity of the spectfoscopic data for the same area. A magnetic
gradient image of the area may be made by equipment such as an AFM-MMR (Atomic
Force Microscopy in Magnetic Mode Regime) and from the one-to-one correspondence,
a skin state 158 may be based on the gradient image, diffusion light image, and reflected
polarized light image.

[0065] In an embodiment, the device 108 may be an imaging device 108 for
performing digital spectroscopic imaging of the skin. Incident unpolarized light may be
delivered, either vertically or on an angle alpha from vertical, from an unpolarized light
source associated with the device 108, such as a white light, diffuse light, monochromatic
light, light of multiple single wavelengths, and the like, to a target skin structure. White
light, which possesses both electrical and magnetic properties, when incident onto 2 skin
structure at a particular angle interacts with the structure's components and leads to the
reflected light having a polarized light component. In embodiments, the incident light
may be polarized. Unpolarized light reflected by skin structures may become polarized,

at least in part. The reflected light, either polarized or diffusion light, may be captured by
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determined by the size of collagen bundles which may increase as healing progresses, by
the organization of collagen structures at the molecular or small-fibril level which may
increase as healing progresses, by the return or increase of birefringence, and the like.
Since collagen structures are polarization-sensitive, changes that occur in the structurcs
may be monitored using a polarization-based technique during scar formation, the healing

process, and treatment of scars, as has been and will be further described herein.
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[ 005311 n an enbodi nent, the formof the data captured may be
conpatible wth any standard i mage processing and mani pul ati on
software and techni ques, word processing software, slideshow
presentation, spreadsheet applications, and the |like. For exanple,
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108 or e&?os@op%@ﬁﬁ[ﬁkeﬂhﬁ% 34 mE be ?éﬁﬁa?écﬁby éﬁﬁlﬂﬁgth%%vaﬂq%ngﬁy be

connecte to a nonitor sSucC as tha a conputer Ing a wm
connect | gmdethes characédristies of dherrsd eqterhlight nFerrexaemplodif ﬂ'@nnv;ldalt hgh;rzs white

interfac qhgégé tl%ﬂ&ggd l%%%n%?%%%ﬁe&?}/o 8& Me@co%@%%% tm%%lg@e }?V}Sr%f n>gﬁ"e

i magi ng. 1T'n"an evice ecur

f eat ur es wavelengirand,ailfmatlgcd sliebﬁc pkmw&cgtumfﬂuummendat Ia anbiher mmpm e,

t he device 108 may have.a un with encr chn

1005711 n SCG SR BEe EiRIoH AL TS el SEo Lot SIS gy e 9
per i pher ab exéte t@gbed ﬂﬁ@lﬂﬁﬁdrémﬁaﬂ cﬁiohﬁ@aﬁé@@tﬁ thlEeian@q@mb@:scéxlB@op evi ce
108 may be associated with a ressure nonitor or sensor

heart r atdSepRsMYERMaybecaiaged. %@ﬂ%@edmg@bm thig ex anplpplay alsp ll?@ﬁ&réwce
108 may hgidprda Eﬁ%oﬂ?i%rffugfegéeﬂc@rlﬁ a%tﬂarmﬂn 1e1\%lﬁ§ R Witk RnbBSF M2 Whil e

al so nDnltorlng ot her p0|nts such as pressure, heart rate,
and the |1llk@nﬁhng)hgilémamnd%@é@@ch@n hébloalgp@@kmomm@efmm wariqus dejths i on

to skin hﬁﬁlntl hie skin. In addition, certain chromophores, such as the various forms of

hemoglobin found in blood, have specific absorption bands; thus processing of data
created with different color light may yield information about chromophore distribution
that may be polarization-sensitive. The wavelength dependence may be obtained in
several ways: 1) illuminate sequentially with light of a single wavelength or multiple
single wavelengths and collect each resultant image separately; or 2) illuminate with
white light and examine the reflected light for individual wavelengths or a collection of
individual wavelengths either during detection or during processing. Algorithms 150
may be used to obtain information from data obtained by either method by processing
and analyzing one or more wavelengths of light to form a spectroscopic, polarization-
based image. In an embodiment, the combination of both techniques may enable the
elimination of the reflection from the surface of the skin.

[0068]  In an embodiment, filtering may be employed to filter out a range of
wavelengths, such as those belonging to the ultraviolet, infrared, near infrared, visible,

and the like. The filter may be a digital or an analog filter, For example, captured
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[ 0058] I n an enbodi nent, the device 108 may be sized to permt a user
to operate the device 108 in a handhel d fashion. The device 108 may
sized for portability. The device 108 nmay adapted for single-handed
operation. For exanple, the device may be enbodied as in Fig. 4 A &
B, but it may have multiple other enbodinents in any shape and/ or
size, such as a mrror, a large device adapted to inmage a | arge area,
a PDA, a scanner, a nobile communication device, and the like. In

Fig. 4 Ainss Iha}l %ﬁ@ésééarbyssgﬁﬁ/ﬁx% thet nw{v% Abe t@émﬁlog iGalfiltde Eldhiques

around a central ection’area i mages, si ze, handhel d
nature, ardrgresxthpiggey fogpealysite dior yx@w@msmga@%\ddrem digitabfilegr

operati o Fﬂﬂ&ér‘%ﬁ%ﬁ%es@le@{%d 'sﬁ‘c%B% hﬁf&ﬁlﬁ%ﬂéﬁ@v%@&?@hg%afgovf{&%gﬁl“Ser

connecte o a l evi ce 08 may
be a sel fwaoehhgihsadsamplibg antﬁﬂva’n,cﬁndplmIikeofFoaeﬂaam@a“nd@aitimualimy&toem In

an enbodl e device 108 may. be desigped,f e nd

er gononi ¢ W&hgﬁﬁ ay eﬂﬁgghﬁgﬁ ﬁéﬁ?gmﬁﬁ’4gg6$§éﬁ@o§£%3@?ﬂﬁgg%%ﬂnmjth
or W t houyavapkiheatn Mothef cxabiple el hitto dietr dnaylbe caiployBd kiR e, imb H@
device 108 may be used tqQ capture images at a distance, c¢lose-up, in

di rect co%tﬂéfaftare sapiredh sugh g filiepthapis arearal to heraniiss of thedeyins 08 o s
conmput er g} si{efs@i:e%dtrxﬂshmgdhﬁlaﬁksylh&asﬁrgésgpaymﬁw@me £ 203 ofi St ance

and far distance |nage cap ure an enmbodi nent, the device
108 may aixéwnd)enalog fikerd &lltswag thmmammay hpilicin pbiagisimagts hundedyinge

(50607 + - Bl SRATSL P lpebR: phéitn Bt plfk GO TRAGSI fe Bhad Pl 18U 1n ing
conponentsepdratgonnafnhaelbdigical amdamagmtwrm:lnpxmlentd efiihe eef&s&d(hlghit dlltared h

| apar osca SCO reterqgsco art rosco endosco,

der moscop e bas gLt ot EuTRs ey, bR B e BRR e hrrsae on
anal ysi s t54kif saSadeefldegbnsaariSolatiRUbbeifiewacelengfS &f lightd FG%&)@‘EI@&'J br east

cancer anal ysi s through the skin, and the_ like. For exanp]e,
syst em meiO¥E0RRIRdp Gidy ABRAIEES Gright gpofsdn 4R imess whspoaly aocf?rtaquyék?ngth

noni t or CHf lﬁhﬂﬁﬁsoﬁ‘teﬁ%%alﬁlsawﬁﬂgi%lgt%n(ﬁ‘éﬂ&lﬁe@ﬁt v%v'@ﬁch otlReligi@lenables
setti ng. medi cal prO essi ohal may le to select™ a view ng rTDde

such as stb¢ Visugligatipm of af tlg roresyin medé@g%bq@w r s ghelflnergscoece{inedeeyer
manual | y aneters of the light source, sensor and

di spl ay Jgﬂgggé%%gﬁnﬁ%gservation, identification, and nonitoring with
the device 108006% annenbseiciebs inyéngiosyshoshsyveyn 1 mayeoptpoge amed

w th vari Qus. prot.oc Is for th ar i t of dlcal edur es
and t1 asULReL Aaf mateld sl r bR el A el el erE & T har
t he syst ejasnmmzsaaﬁdqnanke: aIHe)skinacmﬂé Bsehgy @@/meo@&ﬂ obal&eatt@naﬁdiﬂ)f
nedi cal é%ffess onal ' ?¢¢nd| ation o

bei ng exafiR¥aed 0¥ | $h P iasAos i | Téﬂﬂ%(}{létggggkﬁgpqégn @3" %&‘g’b‘%eles Zue
ski n heal 0B, §@8inpd©&epert consult 128, other inputs 112, analysis 154, algorithms 150, and
the like. The skin state 158 along with all of the underlying data and user information
may be stored in a skin health record 121. In an embodiment, the host system 104 may
comprise server architecture. The host system may be technology agnostic. The host
system 104 may comprise one or more cloud computing, service-oriented architecture,
distributed objects, and the like.
[0070] In an embodiment, expert consult 128 may provide analysis,
recommendations, asscssment advice, and the like. The skin image data collected as well
as the pre-diagnosis, in addition with any other allied data such as physician’s diagnosis,

insurance, blood analysis, and the like may be referred to an expert either by the useror a
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The i magi ng device 108 may be used to performa skin health test 160
to learn the characteristics of the skin and to obtain a diagnosis.
The hardware device nay capture an i mage and enabl e anal ysis of the
i mge The inmagi ng conponents within the device 108 nay enabl e
measuring various skin health characteristics |ike color, age,
damage, collagen, elastin, pores and types, keratin, and the |ike.
The skin health test 160 may be perforned in the hone, in a spa,
clinic, ' li ke.
The sk n Taal PR gpAh B\ SR AR i SRR Bl or IRGSE0R | |
backgr ourdlvicaf Expeatsiconldtbe ﬂ@ﬂslt}ﬂ iy geprdpbivally diesnt legEb, apd way hd@emat ic

testing, e andll e Leh to deter n state
155, The TROETERBlEtn AP alsyof T Fae Qe bRy SR i, 20 o
t he bi ophygicsedf anewhbt iscofith mehakialrpectelivsnintindia o@fthe\ndamhamqheit the

physi cal and genetjc dispqQsition to certain nedical. or no di cal or
cosnetic 15}38%3@%@ Rrshersan @.eﬁgmg[eémﬂnﬁdf&ﬁ kpadt h%%ﬁtsuﬂeﬁﬁgenofém ce

108 may enakh&i &olf tBeiflbaRRGRS Tia@ Sxpekthy &nkﬁtaﬁo&%ﬁlﬁmﬁy wlﬁal%ﬁagalom s
where a practitioner ésuch as the user, a dermatologist, nedical

practiti omethe hassaystan {04 asrpartf ghorskia histriy)reqeng |3 leandimay hsraceaserddanthe r om
a user to,take an i 0BGS, gq)q W@@&Lﬂgfﬁgfﬁs%rsm a skin concern or the

| i ke and receive a pre- dr agnosi s based on al gorithm c anal ysis of
pre-existing doewiti omsn eiﬁ’medlus:et, theesystem 3 6# mag bgademidased; inecliaivdl or

i mage with di agnosi s ,of COI’]ItIOI’] pr| t

oracti ¢ gnepeR it SaPR PdRishs A CRifeRoutfr AR kR e rmy
be]c submi tlmgo berf@bi ﬁhﬂarﬁly@i’s discratgtpand dtc@grbsihg 16w ced; a’gine afdfseairé vel y
re errlngt e case. .to the titioner e pre-di

may be pefiivhed GBE‘?O et %%\fl%ofq%m%n@ﬁmt%ﬁ %ﬁé?ter%gﬁgéé online
anal ysi s, plafdr@M2oNabbiRblathRmeRl and i kB pdrkePm ah19siP1 &, dkiagRARSIsY 162
may i ncl ude the preI imnary assessnent as well as indicate the tine
required ramd kerping; epiainrelgiinlslealy vy frema remeigipragtitgieo of dggrithm 150, and
assessne

schedul i ﬁtgle %@ eﬁfo&gﬂi{al ti ?1%1?1.1 ?%na@‘%%% ﬁ’é%a;%g?és} m%%&?%h’al so help
screen f omuapbed ¢romt1mi1ﬁs{i pestsRUEE aatbnomefblanaiszq wpemetid gr ngs@psmetict h
certainis Q e vice 108 e

enote monntgpp e bt BN R e R R WRYF I o

t hei r hongye sdwidé ancbrecaimeﬁcﬂdmns bmpmtiudm régi)melpﬁfeft qifiestyle amd e k& bdsed i ng

164 and subm t jg_ma%es to track ocgress of %‘ g&( ,?kl n's health or
nedi cal cEHEPYET BAY ﬁ?“ﬁ%f’dﬁeﬁﬂp de RAcH and e bke-o hetysiem mayeangst of
changes i dtirfc@ dlebBHRithD ﬁnaglye@ﬁst@tﬂlzﬂﬁl@\fcﬁﬂitlie%nil%‘ﬁﬁlﬁésﬁ whigRthé ﬁra&htﬁﬁ@PSI S

may greatly increase effncnenc fro gress _nonitoring since users
wi |1 not 998ldeorganispealignty’ Gopetics ehhqa thygrack thefyaesmgs, RePmmeRd praducts,
provi der eqplid ﬁ&@%&ﬂb:ﬁ”éﬂd%héﬁl&ee 1§w8ﬁlﬂ?ev‘éfégéﬂﬁah£\}gs 98y dQicbser ve
the patients c%ange e rmnltore data may Be vie d’as a recor di ng
or in reallatfdrmgo a{lma@}dcntuawrasqgeb’lze of minprats,iimegast qusstions radiomagricags
devi ce 108 il rn_at n 0

et dence st BB TCE ToBl il o BRGRE By BT AN ARAE e o
t he magnehlon uasadmestémemy@halila @ex@cﬁraaz@lrﬁkm askdie H‘oefekzemiledhqoqjaamaymm

i ght, ossesses the el ectrical rties of the area of
concern, hﬁ? %%Yi&%@éﬂ%%ﬁff&?&?%%ﬁ@gf% Stle iselayadihe P Prfftch
possesses, &h@&inamgaﬁettm d%r@@%héﬁﬁaﬁfe dblteo @At theGORERIT Areathleft.

di stribution of pixels in the inmage corresgondln to the diffusion

| i ght andJscef meeeasepapor $hi stelg 1F5$g’httlpﬁ%r90’bet P pasth e generaiendi cat ed
by any CQ?&'&%&@Q@&HS%%&Q% WIRE wBrkEa e egfe}hém&hﬁ%g%][o}l%y ot f O- one

mappi ng of pixel inmage distribution tween t I ght
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pol ari zed gl G, &8 LEIPIRELNT shidn Bsel'sfitih 1 6RInas bt bITRAIS, selBee P©
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t he device 108. Such nultispectral skin inmaging my be used to
devel op an el ectromagneti c skin topography. By neasuring aspects of
the polarization of the reflected Iight such as an orientation, an
anplitude, a phase, an angle, a shape, a degree, and an anount, and
t he wavel ength of the reflected |ight, the biophysical properties of
skin structures may be obtained A skin state 158 may be determ ned
fromthe aggregate biophysical data obtained fromone or nore skin

t t t d
any add treRap ARl SR IE e Gl st RISl .
t he skin mcnmraenﬁﬁﬁonmyldemwmmcldag, affenwaibiest packagewsmthalsds'oughor es,

| ast t t d f b d
her oi n e RO iaihin PR e biBoP PR Er iR PR Pa B pgror fge

depth of sﬁ@ et tiad likeNerablctdptimidagbit oft i@gislehs) adiiking btdhes heRyhgiRactitibhesl.
Each depth_within the skin correspgnds to dlfferent skin structures.
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[0068] I n an enbodi nent, filtering may be enployed to filter out a
range of wavel engths, such as those belonging to the ultraviolet,
infrared, near infrared, visible, and the like. The filter may be a
digital or an analog filter. For exanple, captured inmages my be
processed by software that nay be able to enploy digital filter
techni ques to process the i mages for anal ysis. For exanple, using
software, any digital filter paranmeter may be sel ected such as a
parti cul aragiiiones Slwﬁ\?éﬁ@hlgﬁt%an aerg@toltﬁlstsspﬁ@m%@;éll@ﬁ@t%l pragtigengs! i ng
i nterval, HE cbdkfol " § 'b di gi tal
filter rraayegtggmfljseglébt o?? gé; at e fr?&?i gcé)?jlﬂgtrltés\gaoélﬁé% 151& g@hjﬁ'éégrh 532, 580,
and 633 mramnwet:ren@tamlyz«: the alntatupen a@m&rtmnevlslmﬂyawmhdng afsidtanse ofmy be
errployedtof the. i re has fllter
that is |n 0engr allgﬁoxt’%%c%lp@ﬁ%@g?t ?afsn'é ggé g%i% Fn,a a}t]e
stored, tprag@ishértred; berambieftoad e Joqaﬁ@s@fscﬁeﬁhcqa@ﬁoﬁ hEl dnl dﬂﬁmdﬁlwhh als
wth aneter al__anal filter. Filtering the i ges result in
obt ai ni nga 6%5@@*1&??8@%? PSR P‘&ﬁllé% 13f drede %tt%‘d@/w@f%t tern
of polar Istoaétmébplﬁﬁatg@sr efiger LIS mb RO or DRdker FIRhtoliofalibi®, Wﬁ%ﬁtﬂ gy of
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Fi | t er ed therike Forayarple.do Bptaintasgesteoseanioimagn af be awaw@mwemqspétheng
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clini cal
data and/or an image of the material using diffusion white light; physical data and/or an

27



medi cal settings, at spas and salons, at a cosnetics counter and in
cosnetics sales, and the |ike to performskin analysis discretely and
accurately in a low cost, rapid, and secure fashion. In enbodi nents,
the device 108 may integrate with a user interface 102, online

pl atform 120, nobile platform 124 and the Iike to perform anal ysis
154, skin state 158 record keeping, obtain referrals/analysis froma
renote practitioner or al gorithm 150, and the |like. The home-based
system 1 r
cmaua i 11 Sg0ags Bl BRIRSLL SO yo R o AN B S Llefihd

non- cos nethysicalalathi mdﬁm 8n tﬂm orﬁﬂy: ningerch psing pmiamgedanﬂemaglng’ng oflevdrem 108

or third pa devj 109 and dvice .and re tlons on

ot oduct s, Telse il e gndios i auti € B R ERY Fre S SORERE A e o rom
quest i On M, di kRl ARt 1igﬁag:e§polaar&6d tdfRctedl kight oTB@ei$alf hiaile; rphym@aQHSI st
of a starter website that may be custom zable for a Bersonal ES|ness
wher e t heldas 2E{ar e gRage of i Matee) gpneded pyighthg dif %5%@ srwveendight Real t h,

track t heén{glé SGhiRPR: wafv%féﬁﬁﬂ?m ﬂb‘ié?%@ tréﬂecl%ﬁ lighedta &H!nhleﬁ lédéﬁ'd%l?er
and the [1Ke. This would |éverage t anal ysi s and devi ce p1 atformto

allow a plﬂ@cuﬁlgqrahtes 15Gmanb¢ ysed vcthrﬁzrmtnd Imagﬁage@rat@flfegthp dgawce Hibdrror
concerns Vi f

mpr overste Bl perdife 106 AlabRuRBloDTeviRAt! b bR R hice Bt
per sonal i ankimagesaptuse ddvare oemhqnt[m, etpleympanykind mﬁmddeet lifht,isceh

Lo pr eserf® DGRTALISHG PRI gl ToRBR Bl Qe Eha g G LEE) & to
si mul at e hingpRfsingtd walcldng@alghg ahd thléslee STnn@ybod GHanes, @n&ac pliredl Gdtadre 158

Wi th peers or other spa goers and generate recommendat i ons based on
what wor klgagwwbﬁeﬂau%ﬁted?m ateorifgye gl 25 4seeibed 4eicior ovenent s may be

correl ated to [hem ed'ﬁ%%nﬁ:ﬁ&rﬁgﬁﬁftheeﬂ% rh‘I?O REPYLGAsSd bn bRFHcIBASrA18
for the users' skin. The spa / sal on based system 104 nmay generate

product . /neswertss el furzclogine rfivacxasepe, b&@@r@mdﬂ kiapi bg ugaddn $158 lesiphf er
one-click n i ng,
offer wel JLOS b B8 B AR R AT Ao TR S ol B
provi de teen@mbs toithendupal petwork:egineepal fdeia sucpes mtenss@aslza‘ nambdrgmed the
spa, and the . enahl e optim.zation .of r advj si ng _such as
el pi ng. piorid4eSiraRe Besf i s e R % MRS B odicind

devel opmeditecy ecad@atrehrédh@isanites daten@bhﬁnaicﬁaframw(&ualea@@dmnl cation
to clients, generate effectivenes ofé(g g ts/ servi rts, and

the |ike. SHSHENE BICRRYich damiepaleen tl&%?‘fne‘logﬁys‘f? E¥i%t her

users, fepdpaeki QBzy ﬁ%mnnéﬁﬁgen&qﬂw enﬁate IcORSspOldeRod 198} ERNnput QataSKi N
cycle nonitoring, and . nmedi cal practitioner based system

such as dakrarffm @Pllﬁgieétlmag}'éﬁéfi ablopmgﬁsqab$l<amstatﬁé§&bo| ist, and the like,
may enabl e pr ﬁo@i@gn%'aﬁ enﬁﬁéﬁn{eh?lﬁhe af o&ﬁﬁn@g@&ta& b B%F& 0? ﬁ‘?{;tgﬁlqﬁl Ing
system may erabl & pre-pricing of Services, may” ena ol I oW up

t r acki ng, meltiefrach ahalysis ofAmagmr’mNdmnéndpéssmai anmpahb-tebmai detastBeth 104

may enabl |nte on Wth inven duct, e abli cl earing of
vent or yeT HERGHalcRd Shocapl bt ek s Pl iy G e
counter, dﬂe@sudfstqgsdtﬂrpeope&y) ﬂldhﬁO:ﬂﬁo@diro{r’@ ateopyEKestprophiowhear t y, and

t he Ilke Users pur chase pheral s/ accessories for, the device,
such as aspﬁﬁr%mc %%‘ﬁijg? dwacﬁg “tfﬁépr“Pﬂ%mP‘t%‘éPES é{ dsmdian or

may have @, ceHB6ekd, R}xél@ﬂﬂg%ﬁ@ﬂﬁﬂhﬂﬂ aB&Ut ¥i1&RI Mn&ﬂ%ﬁal'&éﬁ@rmo'ﬂs}%f@yiﬁt em 104
may be based in healt resorts, and ik

cosnet i csstivatures zﬁ@tl‘iﬁﬁnﬁ]gaﬂﬂ d@@@‘ﬂ) ni}TlEbcE@dlatﬁﬁ thess anekyaqﬁlcen b#‘( payrelated
st at e- basy chgﬁﬁgﬂgt&ﬂqﬁé gﬁ.'% y@t ded % Bgtlﬂe@n &%fne GRIRLES éo%cﬂgifnﬁé cul ar

CONSUNEer s e veterinarian based to
noni t or MVietwescnnidgisal derprabta aaahsbanﬂoscdpcﬂathoﬁsinnelremtabﬁ'dhed sStmtebe 104

may be based in a hospital, ER, mlitary setting, and the like to
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networks and fuzzy | ogic. For exanple, the algorithm 150 may be used
in skin |lesion diagnosis based on a probabilistic framework for
classification. Two kinds of data nay be inputs to the neural
network: nunerical data such as intensity, size, nunbers, and the

| i ke, and descriptive data such as white, gray, dark, and the |iKke.
Fuzzy logic may directly encode structured descriptive data in a
numeri cal framework. Based on associ ative nenories, |earning

al gor it Nisdifflo B8 aARRAKAUER HAR L BloBYA LRI AIRAUML Ll B Al

fuzzy machine intelligence nay enable correspon ence |nput
dat a takeﬁmctai@mlysﬁcbfechgl@éhmamgew and a bi ophy5| caI Skl n state 158.
1007-41| n an € Q)%"]nenltnan %0 L[‘I%O{ garl {)% ySI Cat?le ana YSIS laﬁlto%l and

mul ti-fractal ysi’'s o1 I'mages”’
spatio-t edﬁmm&gndzatlﬂar exXioiphe, dh gigbﬁihm mgﬁa}d&tﬁlaamdle&pamb ﬁfahe:mpige haat a

of skin be an zed usin usdo ff dinensio fractal property)
and_ Kol mteR sﬁpﬂgefin{ g gRopRe deie T By er%ﬁquegf&ae@?a(g & data may be
di vided into 39@6}0 t RRRABbdiGRI, 8n ABEHRRA V2R Ruse fb&'ﬁ{e%ﬁ&lzéls of

obj ects,sil el di ng i nformation about a |evel of functional dishar nony

of skin wémﬁ@gst(camlm@mﬁarhedwha@marqpert@ plitbe skin) and gegrmmingHese
two anal ysgﬁlsstﬁé 5é°erf%%“i< ?%néa n?&ta% Ibfiatien @T@rﬂl@ﬂ iflz %&Hﬁ structure
correspondence between t racta correlatio et ween
digital |mgérnd-basadaradampeﬁmm@sm‘@pmn'dafoapmﬂicgbiahms@n@maam bashedy it
may be possible t t|o unct i epal e of

Sk n ot r Ceaeea SR PR el PR BB sl ML bR hE 401
[0075] | n dgoriraadd mapbe akis t@mgantddsmcmcwhbardcme tftuen anadensatmn154
of data |nt%%r|ty For exanE an algprithp1lé0. b able

det er m ne™YHOh BT SiG &taggan Q@r}lkéé?BFﬁ BOCHITY HEGR e e g Y’i”b
render subsRRUENSteRd) BOIHEES cla8lin, 3Bhen, sebaceous pRAd @dtvityagbreybReitagnt , an

al gorithm 150 nay be useful for the anaIyS|s of skin characteristics,
obt ai ni ngebaseous).optikdIscapisiyEe plepticigsluginasiy alfpims C&ﬁl@ %@F@ﬁﬁﬁ%ﬁﬁg a
skin statg g@denm?vé Kaffs, 86 1@xé§5§1dctﬁ‘@ﬂl~‘:g Cfhe ] SRR 15 n@PMbised to
underlylng skin structure w i me- based variance. Sone variation
may be prmdqe@tcmbntaamasmmmﬁclmecabmwabmoanterlmlsamosmomm tion
like infe bur r h

al gorit hmg(ilg%ohs qu%lga ?lsml? 19{%@3%161? é@%&gﬁ%g vgglrrpurﬂcf%et &%n{ nla%t ;I' % ctur e,
form congenperednt 6figpen potesskinsdl&cityg tslaheensﬁ)ha@as, sporg) shheolor Ipeomefms

ol moo e o A e SRt B BB, e Sein PR €8s an

sebaceousthy théhbdrkh@Sas tiBbS ] sihBurn€ kAR, Sdrit¥hes| piﬂ?p[bﬁsdché’ insebtlbitbQr ms  of
the aforementioned, such as derivatives, salts, onpl exes, and the

li ke. Thétoapgbkpélﬁaﬂmws mm@tieawowéam%plm&taﬂ%ﬁ% {pitoossRESTfrent
of clini n : G F Qi RbRedst h as
noi sture evel fligs‘?!%g@ Hgﬁglﬁ%%lngs g)wrfb% g %%u%?lba@@ rg{fg‘tpse&)!i'ﬂrgz;)fore
si ze, percbenmmm/asﬁpmnetmrmslanm demaélstobmeyl digoidens andrentapeousilesinns,
spots, ski o] I

o sor der <D ik FREHAESincs afellulh o sP R B Bl SRR Rhest (> e
such as tnmmnems rﬁ}tmknsrmslasmeashmal,ar anfdatonmessacqsﬁ, spill@secinaaeaure] skdrect

bi tes, hes di.n }IOH hotoda

o1 grent atH “CBHE Te B RgSEbpeFtive R B Bt OIS BTGNS ol es

(naevi, neyss) basaﬁd@ﬁ%hﬁln@ﬁlaSAéba—rﬁcﬁ@k&asSlé Sk tdilifss)CMiI0 bnd/or hair-
di mensi ons/ asymmetry), nelanoma, dermally observed disorders and

cut aneougela@éwaﬁ@ms@wdi the ke, Efhst ménuaﬂy 0% @Seckit%@lrefﬂ&éag algorithah ifeAent
of conge%@@ﬂéd JRUAB ot YL R Sths ki) g apfr?gaﬁt HSpdIHR QSR ointTE! asna,
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bj ective nmeasures may be correlated with an expert grading scale or
ot her external neasure. To determi ne firmess/ tightness, an

al gorithm 150 may conbi ne an assessnent of collagen and elastin
concentrations in an area of concern along with the activity of
sebaceous gl ands (as neasured by nunber of gl ands, percent
open/ cl osed, level of clog/ fill). The algorithm 150 may be able to
overlay varying wavel engths and intensities and spectroscopic
t echni queg, C i d i ke.
The. a1 gor PRI L6R /S HEEHARCRG o el hln0 MRS BB kit

col | ect edfoly, anldehali@ei uf@aﬁ;@ﬁlaoskuastwcutrhé:asadmghmgroﬂerﬁes:@f th@reﬁgcted

A Gor ¢ nrebbor gy Bl 4630w Sl AR Y38 18 el rrbiEe,

types of mfmgezsmps:téems assi gﬁhﬁfrﬁﬁﬁisﬁﬁh pueag DRIt &idud Bivbteingbgrisriding skin
electronﬂgﬂetlc i.mages, inmages collected with i C|dent golarized

i ght FUresn C}H%?W%Blﬁ?mﬁ YE Undglie StenglEegRter; b

conventi Oa@émdaﬂﬁgﬁﬁagﬂéﬁé BOMAMi AR Rné bEAbIctIBIEtescANE thd\Rid dﬁlﬁ@mreThﬁle
al gorithm 150 may be able to calculate a vari ance nmeasurenent of skin

st at e 15%lgarshms | Hemapisierdifii analyge andsseperatstteg dectd@l ard/magnstic i ncl ude,

in additi S n for
vari ous n@% tgir?eergpgfr{gé géezédg&sz%g% ﬁgﬁc géséﬂh%dr%?%ﬁ' gﬂ%sllélggﬁ Iﬁ%‘nal ysis
of the i nagekte \usletheaggxega&dconﬁbmranan Btate,of armﬁactllai; mdhpsiat ytruchfrer Bat i on,
such as ||fest. n hlstor exer.ci se habi di.et .. allergies,
ona the | foRBA PRt RS e T SRR e R A o,
such as n@eit@adsingy Yelieyerminygd. b'Ehd saiﬂdagi caliB@E6H signat irax Pe praviiet By aun,
stage in a nenstrual cycle ﬁ i ke. [0077]1n nbodlnenhe an

al gor i t hnfetses 9 ékmof&fl‘éw%rm thedt spegd lig’evwhf %fcﬂ?’ﬁffrt’%{’c% T
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effectiveness of _a reginen 118, topical and/or stem c therapi'es,

avoi dancete¢lmmu|en59r cxaiple, toxteprmine moigtere levsts indharsising an plgerithry 150snayt e
158
may D IRARY G, 8F ik Flatfﬁl’:t‘éé‘h&laﬁ%l f £ﬁ@£ﬂ&%ﬁ%ﬁg@ﬁ@§@hw cotlate

conpared t0O previous measurements to ternlne S anges.
As wi || bée fatiotvitra meistrs led. Kierldy,mlost kel 008spalarszefl tighh rodyebegtegemtietihm

150 may feed into a reco ndat.i on.engine, t.o. bac

g 11 vt FERa TRl ARREHT A pRbioRBE ok S ek SRS HefFioh TRRORES 48 08,
Sn al gor 'Wﬁ“”g% oiffudieh ahehmong oﬂdﬁﬂasefal liphaingy ﬁé&memﬂlbh &eval ofh

i agnosi s. The di agnosi s may he an ear i Agnosi s i ngui shi ng
between ARPEEE InGidept pplad fighimayiatent Hﬁgs 1&5@%&5 5 Le
al gori t hmukaR SRdueeof RMRatich dited leNBMESEH rBRiMRIARNA mlaﬁcma@;geabur n and
athird dearee sunburn requiring nmedical attention, Use of the device

108 to capfented erraigacieddighbstecsgth Topydic mepswiggdilispalgrization may broas highes
to any p(ff%%b:qkr%r i ?Jgfé&elf AL FecBRTH EEH@dqétrengm gaegrkn DL R tﬁééi 3, ff @

skin condi'tio ¢onpare i ges I mages, er user
i mages orsoticasespAhe ylcldmtgmgle agd tie 1msgedm§a$f11 muhﬂ febdyr qlmg"omm tbe

d b 115 h
o neeq 1B BN pbigff o RS o R R AR R ERRERT, W
the resul ﬁrﬂex@foodﬂdethefegni)olgd ﬁma:aammaam@m sfpobaizedbn Wit hemakimagest t o

assi st | ysis,. either n.algorithm 150, a practitiaqner or a
practiti %ﬁﬁ PBicHET %ﬁdgﬂt%a nypgraQynt PEPOAHHF&%W%‘%%
user | npUiOO%”'pdlél?zeﬁ@r[a b@fexl?ééﬁéﬂcfrom/th@%@ht refledt @My ?@%@l%ﬁr@&m@eqﬁé' bi ng
the issue, such as a level pain, a sensation of heat, an

i tchines sundgniadng prats¢ fagahe @ﬁsrew@s inseeflastionmmayrheldys tige ravie of dhegantured
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cosnetics application and a tine |apse series of imges nmay be
acquired to track the nedical, non-nedical, skin care product, and
cosnetics effectiveness. [0080] 1 n an enbodi nent, there nay be nethods
for storing, handling, integrating, and analyzing a skin state 158.
The skin state 158 nay be stored in the device 108 itself, on a PC,
in a central sewer, a salon record, an e-nedicine record, a nedical

r eposi tor(ﬁ,. a.cosnetic cl Lni caiaést‘léig_i‘ es database 115, a, nobile

devi ce, anUISEHYE MIaRWES TREOYLAPICECIYE HeGFPED STHIBCEE OUPHheT ey

i nterfacenddide. 49 RS RinAdsh/HgRnbd) an AchBRM BORhALofbMcLE4, and the
| i ke to upload, deliver, share, and/or port inmages, analysis 154,

ski n st atassesym@nt of sallagey yidj dlasgn ceneantratiens inka arqaet cencgmpilens wityther may
use a devj.G6; i 844l Holsle) Q4 iJtage of
the skin gndm&gﬁga%gé?% @?O dg?aﬁoq%% éE%‘)ﬁ? or mlag%lﬁqsbﬁé} gérﬁlgﬁgég]?cslé 4 to
det er m ndewl skilng/Hfilht hd Bigorithm Fédspoyriseble theversgrvarmng waegingths and
personal i.zed .r.eqgi men 118 for, _sun protecti iven the yser'.s sKki
Crate 1sgreeyigrnn apebpeopRdr iy B S A Re s Bririe e Su g

118 may hiéket Mae algoritid 130vndznisteable foipidtesf and apalycOiSatimages ckildttbddy thain
protectio r ct the user prefers, and the like. In the sane

exanpl e, e_ﬁ@eﬁg@fﬂ oy PR iy “éﬁﬁé!ﬂ?féﬁf”&_‘lélﬁhﬁqp%lﬁ%%egilﬁgg ora

det er m nalohihaAbAl iHchRY. TIREH:hmUBD RRAY bB aNIEYS HiBBGS alttnaf-BRE ¥ mbgfluest
a reginmen 118 recommendation fromthe nobile platform 124 given the
al r eady dbiferentityieay o8 Hoagss.oreasdhermogleeframapagic (BHYD imagdion state 158

is deterrg ot i bl . Of | ] D
ci emont | o Rge oA EnARE SRR Bl e AN nblaph TR EL b iR
pl at f or mdePosgopl inkged, spestrogkopis emageaycoohational imagssdreemotiecddighn st at e

158 as part of a pragtitf,oner.re d 180, 081] 1 n an

enboar merresn R BERR HHHeRE R T8LPe B Hrntp <ol e Tsg ay

enabl e amasakyshtsofQkindiatd BasveetsmanDetsiniihing hiskin@ttaM3NGayPAY Bcludd)e

al gorithm 150 .nay determ ne ers of a user 0,. be nost |ike them

in terms laﬁggk?m?{)gg%?recefgleg gt 8t o Fresss P%lt\ﬁg a‘eg?%rsvaaem?%w%@f}é

et hni Ci t YendREMEYE BESriSddARreRS aSAdRK] dh@lysBF H Mela 4! e0dtere AAEbriAg0, | Ke,

diet, reginmen 118, and any other identifying factors. The algorithm

150 nay Baddurdeapty infarragtioncnichps hfegtileormoking Tustarys erensisedmbits. fiot.d party

dat abase Jil5:.:084tihd fi [ i - N

states 15%%?165’ ciledr%t)égrﬂgebﬁ?’gkgar@g%’\réaug%oﬂgéﬁﬁgggen%é%} itélgorgﬂl . (ﬁ%%%?rsrpl e, a

user nay mididationm them owrybiedaking, hesentoyemerpasnretth ein, stapalin30henstfialtchele,s ame

skin col qr A8; ysi ng for foundation. By enploying the al gorithm 150,
and theTike . X ) ] .

a user may be able to determne their own skin color, identify peers

accordi ng to t00y7$earielan embbdiment, amadomthav sdddadctedmbiing Hgkiid stpeass’

regimen 118 or..the results of the specific search _query 103. The

al gor i t hiPS6CHEF BRSBTS Frddihgn mOpfREInga Hinrsiad 1R/ Yl & ey

group. UsiffRetivichéss dF 8 dglich &M 18D Bpica] MRS 'sPstéiic hepdpidsCavbfin BB ubifes,

conpared to a previously defined skin state 158 in order to nonitor

the ski n dttend theldkeo \For Sxanype, the siettate 13%may be measuncgat iigrvals 3wl be
conpar ed { QedihifeasittMentt #Haf bd obn re&%?ﬁévi&dg%e%bﬂkfg}%ﬁs Rde Sioft!

individual's to identify peers ose In state Is closest to the
user. Ondwealth ghanges. dsorillds fiathst déskabed hethiy tlburasulis frogr tha plgorithm 150

identified he. syst em ma i.splay the ski ar.e products and/ or skin
care requitRrae S EEdpRerbEBiee Mo BRI RRRRL g sGhect
conpar i saftleregighende8s nay be made by the system such as a
conparison of at |east one of. age, gender, |qcafion, clinate, skjin
col or, etlni ci[&v,s‘ an n@ﬂémp?‘{%&cgtt@lgﬁ%wﬁ?’f]?o Orftermining %ﬂgréﬁﬁtﬁd?%‘rent,
as the deyiyc@adi08 deaRbIN. EthelidoRodis AEY US 8 SarBNEahiBLish 'iaﬁgg%i states
158, the irslﬁ)ﬁ?rrat_i g‘% may bg_ fe%olblagleyi nt o trhe aglqgc}riﬁm 150 tnic%
further &nheasseriti¢adapbran-¢riisptindicetiong.oforgnempledbe elgoridablifemadis on
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may enabl e prediction/sinulation tools 132. Having determ ned a skin
state 158, an algorithm 150 may be able to sinulate progression of
aging, sinulate skin care treatnent effects and skin care and
cosnetic reginmens 118, sinulate progression of a skin condition, and
the like. Referring to Fig. 6, a user may use a user interface 102 to
access the sinulation tools 132. In the exanple, the inmage of an
entire face may be used but it should be understood that sinulation
tool s 132,y AGindSiSndRedeNalo &nﬁhmlnafa'tmﬁdefgpere sﬁﬁ%nﬂeﬁﬁrﬁg%dﬁfal
concern. After sefecting or capturing a starti i mage, us
i ndi cat e 4tteatidai. Adscoff thei demical PBie daplore lmgtmbnhblksad ussr paeddlyrranfion the
gxglrrpn{,l?at 1%1‘1(%ees Serﬁpra}gtltkdnkle 0% gea o%e £5g£ ?1 rgt{oq}g% e%%ssr%%?gi%l orrllld?ﬁoEBZ
Inray_ retu [lﬁpld@t cmn?ﬂreomgal tb pmfwmarrﬁageg ot he ufek ireagee unﬂurﬁ @hziaﬁhmageslz ,¥uch
um nosi noi sture, pro us i on e like. For
exanpl e, %H@a%%ﬁt%aﬂemcogrcs%fﬁbﬁ@aﬁg "ﬁf‘pﬁf% rihigg ?‘WP HPREESY i gi nal
face on ofgshatdt valthotheBEWr hisBicALRSwRd @léhdﬂﬁlﬂc@e}l‘iﬁt&}%l&@dind the
[0083] I n an enbodi nent, an_ al gorithm 15 f or determ ning a skin state
158 nay enabisef seisingyesls 13omey by sompatcgo tRyimaessite assiship ARIvasguther
determn i r be
o or od) Sy egHRags0 SRGERG fratiRiohel fhpfoifis Al AT
condi t i onsldiu®s deinges) u\mrtmpualnstéaﬁmmofmdwhedqo pnﬂektane@btmti;:scnbmgrﬂrﬁe
| evel , enV| Eongent afevcl%?dalnt O% at10 ggeak t gss andt tl fl ege use
moni t or ed> B> BERRY BT BHRThITET01 G‘Béfﬁm ah enb
al gori t hnin hbdlyiny the émbige to ﬂ@ergemﬂrcah@ossan"hélalgblethﬁ]nldmniayldndlﬂxabl e

tags to associate with e d m dvant f.i e

oo ho. TR BEC Y PR KPEh S b6 o D SR e e

cont ent CBcon}uh’thldrfmﬂ?spe&'ﬁﬁﬂetﬁ@ aﬂansfsgrfmaadaﬁﬁdg%@ﬁdanmd%am &Jﬁunmag aftie a
skin condition, gender, an ethnicity, an_a are

treat rrentalgcaﬁlarntlﬁ%may L@@abl%@mp}?rmﬁ%tap@ﬁmﬁrﬁy b"@fl‘g%‘t @égownn 150

al gori t h%gAy@é%hey@o%te g‘ihétﬂ%a and é&%cbmﬁm | QRdiRbnd F8kin TBGHSRs, and

the Iike. orithml be used to performa search 103 using
t he i nf orlman |emb0®1g@0t; ttmamn#hm h5Q mey beralde toadiagnoseamelanacytieresion by
enbodi nmen the. i epar I i mage,
such as a?\(ﬁl’éur{m%/the 1m§geg%r tl?e re@glils}ﬂﬁ) &tcﬂgfn%!;s %l (9)‘?1 %etn%&x PI)IE)R I’rllé% 21:53 % tion
w th an idimge.in kcollaen bmﬂmdpmrpln;tnn taagsmdfca:th abﬁ&g&ﬁi;onbenmﬁmf sioed a

agai nst ipfornation [ e t her us or..a hlr ty

2t abase WIBATE P ey RO 98 AL GmAder P B of HefcaaBest or
i nf or mat i RfoudQpesfMFRInS., I@nﬂaﬁﬂfodﬁ%‘c YiSeCalbatitRh MBO AR bt @bls eRdiabndsOr
peers with a simlar skin condition in order to determne what to

expect asUYKamaemdiY idamags oy keclifficult tgassess fieay 2 eapmeiiondsepertifial ey ch
103 or qugiyy i8haRdWiyaR RlshGSOITRASAIL Gl §1{119rﬁ18%96%'itt§v @EaRiney be

performed agai nst- product | nformation 190, wellness ‘i nfornati
ski n car exssesgfidihresamining Etkm stitcipeastior amipereass inl@Slaniampgodupigor; global For

exampl e dytl3flog Mipas 6ol DAL PLLOR LSRG 81l UG R PLIRET O

190 indica 5 Veness e user-s'’s
conditi Ornhalhgts anthe ificidieseasftthe etplrrErm'maa:lrmhgéb@rSthasamalﬂﬂy mﬁfrglohiaiﬂdtrtbmtmn
determ ne an avail ghility of a an inventory .of a pr.odyct, a
o g of o CpleRtA Tfikey fany FRRARGH: sk 81y doL sl pigeoRuee e

i nf or mat iRddr of e adsidn, & Sinay ﬁotqﬁtaa&e?%&&rm ginslRaglyis 6f e e tdsiohhat may
be effective for the user, In_the exanple, the user nmay be pale

skinned aic¢med FWFEF@%%@H“WH15@&ﬁ¥@?9b%60@ﬁgﬁﬁﬁéﬁﬁ6¥§ﬁbf a
sel f-tanni ng ﬁb@ﬂg{at ﬂl%rayﬂb 1ﬁfén159§&11gﬁﬁt‘ﬁﬁ4 136 f&oact&ea,hﬁngm% st!ﬂ@ 138

enbodi nment , ge itsel be Used as a search query For
exanpl e, mheenahlagesmatmemanmfagtum vdidatianoorsatanesis alndaalatb@s &@35%@»16

skin | MagC&kin star{’ce 35 %ﬁ}?%e 4t rmmedI prlog?o m& 19&1[I I{gnorrrm 1cal sﬂlnecre]l;[eeprrg(guc{ (r)]rt 0
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[ 0086] I n an enbodi nent, new al gorithm 150 devel opnent by
practitioners, users, service providers 111, and the |ike may be
enabl ed by a software devel opnent kit that anyone could use to
devel op new al gorithnms 150 and APlIs 154 for the device 108.

[0087] Referring now to Fig. 3, in an enbodi nent, a process for
col l ecting i mages, perform ng skin analysis, conmunicating findings
and scheduling follow up, if required may comence wth inmage capture
by a user i J : I i QNS or
o ovi do. s e R o e R o e e net i
regi men, medicel.ofongusieeit,wkingrretpreduct, lerd casgiches affeetivesess. i nt er f ace 102,
the data may nmwict {0 t 4 r for

anal ysis 154 ﬁ@ogﬁy cgﬁﬁﬁﬁﬁggPFgﬁﬂﬁ%$%%%ﬁe%%@ﬂmgérgegﬁgggﬁg?ﬁbrk, t he
| nt er net , intsigra€hg aiatl ynalgdink: 4 kleén btaded 581 Mheskin ethta 168hadibasnted,in de t he

data are c¢ol |l ed or c ni cated, a paynent system 302 may be
necaseed GyceHls fet on fBC Kk GRlmioPe s RONAE FARTS AL CHACe S phdy may
access t hedlall fopo iR \edosmBEYdIRINal iYcditBhice0bedmebild RIU8SidhdY any
interested entity such as a onetinme paynent by the user, a

subscri ptliksn Thy devies 108apay oryrmymeptguith § vses injpriise h0n glineynatforg

pl at f or m (620 : iat | . ke a may
be anal yze ,%é%ﬁl%@g%% y§?3%§§ﬁ§g¥€ﬁgwgﬁﬁﬁh%§§}?%Fﬁg, %3%§ﬂ§ﬁ§§fs
assi st ed doplysioflf4vakia staesi ISBarsceprofiles, anfh ¢hel likke Forgxainplet & aser anglugsi s
may be to,det 1N ata in rity..1n jnstanc re th t 0
ot pass Aeneint egfedtBl aPh biks  rbbE HNRES e i Ew R B,
The anal ywadbik phafoemdae fisr analysib eSansdcsirathebykmotdtovbide Th haponssahe ager
algorithmto determ ne Eéﬁe af cgﬂg%tion and{or.rgﬁﬁnnendeg

car e/ t r edPHERECVEHE BEIIRLAC TSHEEY 1% 108 AU RIEEUOLHETHBY BT AGVRSBES may

be used tBgashhdifadidi§ tiANAhY 58 usd s SQGSHIR the rdpah@VABImAN I th€ Surt@ORANY
personnel , paynent providers, physicians, nedical personnel, users,

amongst JRA: §nephgay. dcation kindof swnprpeptionanadust thgissr psgiesi e ¢haideai | s
for fol | QWP LLABE, AELLL ARy hRA aFRYy BRaih QALK S ate TEE daBRiNSIoR 154
may be stored 308 by the systeﬁland/or submtted to a practitioner
for appr cndithy1ged net uplped dinerenmege bt sinmdercgest arpginmagliidrecommendation
practiti [ . e rj taLnm ne
Phe sel carbirapouéBectid 100 b B8 hnstlrshiB R RED o e TR AR B8
user. |f Oive arseiistdtc bS8 is ldetetraintd, 3hRay 1 acpasiblei byandt dréntogreted nwth alhe

notified i mediately b referr.ed cammupj.catjon t ho sych as
ol ephoncSTere phbe vtk el T REP AR Lok kB pRRuP arenilie B,
312 i s negakdryy chbdseds Sard Y sish Blatcarsh s Pat st pridtRidnelioney €80. t he
notification may take_a |ess urgent route, such as hy emaj] or g{)gztal

L Y.
mail. In any d088H, tHeansortodip@tigoisondlm | R BRAAEIBRE &8P dHs
comruni C%Ayo&aﬁﬁtaﬂ Qﬂal?é?éjofr@ﬁh%nceg @ﬁ@ﬂmﬂ%ﬁéﬁ%ﬂﬁﬁ%g&?ﬁefﬁe a@é]ﬂ'itlﬁﬁﬁso
popul ate preset tenplates with the infornmation/hessage to be
comuni can&tdetdrpineduginsiod A nsayathiofrnayshei roest bige tam inteams ohskyn Hate 358 ol ude
a notificati tifi I; AREAA S| 4 may
friger Sy S RS eebderih, AL Bliskipty oS SRR hgpdgt O
prior to dutdvossyadd thedke, ket resimch d [&innd emesthtnid@tiPyihgfactoes. Uer , a

titi ; I bilit y b . iited
Dl ¢ andiRreigh 110 B et e Bed SRR SR PR kA 120 hbfbaren dvgateool <
in order 118, stdhidd ParBra&d rbviteral 1 3P Rt &tskRtatdsl 138 and demografdhiP88] I n

an enbodi nment, ~a user interface 102 for a skin analysis system 104
may be usBERMR#IgN{PReIRAES. tHPT ERENRIR A USr MOBYISE {oknow g ether wepehy

al gori t hig epOnidt JRLHF the %}é&kﬁi ;& a%ﬁ&yfokﬁﬁﬁédﬁ?n{) g?%lgmymgfm@es

from any nunber of areas of concern, the interva ween ‘i mage
capt ur e, agqitiondsd,edisermey haabietoclssrmine tikitavn skémenleri antéfyoeerdi ngs to

a practit].ofghy «b HeSEAG cltehd) atd TRIHelAE of BRlrDedrdregiiith 15 ¥Pfe
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further described herein, may be integral with the device 108, such
as enbodied in the keypad of a communi cations device or a series of
buttons, switches, keys and the |ike disposed on the device 108, or
may be external to the device 108, such as software running on a
conputer, on the Internet, on an intranet, on a nobile comunications
device, on an online platform 102, on a nobile platform 124, and the
| i ke. The user interface 102 may be used to nodify a setting of the
devi ce 108sultsied Ifheeﬁpeqiﬁesmmuﬁﬂyd@ﬁl e, algarigim 15@)1]13}2 enablg gyhding aftbasi ty,
mavelengt o t tEhC

proper 11 ekibielitid 1 pP Rl oising WY ol 150, il S, HBOTSR by
capture, comggecdsd z@revd:atsaz definsdoglyn sta:tatlas tnrcam&rmn tn‘oaitor tanekin ftete IliS&ke

[ 0091] Referri ow t,0 Fi the user inter |ze
bnd 1 naexteh R Adapt 5te Sty 98Ty o155 B oot Babe St 18 AP Ehers

the |ike.infRiduekaiploapaainiimidiayto idkwify pbdrdFhoRSkRGEA: 198 it Bl@sdﬁt@the%
four imges captured ?romt he sane _area of concern_are indexed by

t hei r nun¥eF QRactinecs Rechgs pisipailar fdividuad pogrammenidentificd, the systgmmmey f ace
102 may s I maged
as wel | a&s}%%ﬂti}le gltgg c? Iteg%ad uggrg%flérl{? Iggrk%a%fée %g%n%atwﬁeéﬁ{rg%ggiegﬁgﬂe t aken
or once stibmitly.cdylsympirsonsmong Tees rgehe madediyithetyseor swaas keep track
of the fi g e | i

interfac e"r %ﬁ‘hg@g&a leg%/b%ﬁés 81; ;{s&%t %end‘%}u;ﬁf: Tﬁ ﬂ?%‘ﬁ%%gm C%Fm esﬂ%ﬁ\m %}sdetﬂghe
i mages adlile, tmasla':rmﬁr apes [rudnaémlmdnﬁaﬂ, asals: mg:erlo&eajmhea"m&nfmﬁheewm&f
interface 02ma be us aremn or, next i.nage capture.
The user (ENTRYEN TS iay Be tfuuRtoraiey Baied bick Boke “Ebd Dihges
and skin fitBérenbaRe thERetigeiti fichi®! 4nd§eodlioPrefBYmERIatGEstobRs.t r ansmi t
the report to aé)ractltloner I n an enbodi nent, the user interface

102 may be usda 2 | dwriersmdodivent, @9w0ﬂ@§1150|fﬁr deteravipgp fan stater 158
user intenfags %@eﬁ&%nﬁéﬁﬂﬁl&ﬁoﬁo&l@ﬁ O[flaﬁn%)&)é#éhmlﬁﬁ aaskﬂlss@c{te!%{, gpacts
with the de iction of the bod suc as wth an 1 ndicating device,

- the port migfm’fbm 1t5ﬂelamévdy%bltehfaslméﬁmprb@@wmwﬁgemgnmﬂub@ skindeestragiment t he

i mages s sed. The
user int ﬁ&g%%ﬂﬁ&%ﬁ%aﬂﬂ@@@&ﬁéﬂ?e %nlgcrzi(% ([ ec‘?i %3’?‘%’1’ rs%fﬁno gﬁ%ser in
response ctondqtmm,rqntmhe liIhse R.eﬁeenng totRig.féae eset Ry mngy/a esepinvyrfaae 102 garcedshm
150 to ¢ |nt the ¢ turedlma The user interface
T02 mmy. guf SEtaen fedr |1 te PP PhibES SRS dramRy oaLe thbut

i N associsabildbe\WhidistbethbiBagistion] QORABL hadbe @5dAa6 igeRRdte sitthiitigsLlor
interface 102 may |nterface wi th host hardware 108 or third party

har dwar e 2ygize Ialéetad’\ﬁ/ﬁ?%’e%@ eI@@“i?é‘ﬁ 0t %Pﬁ%ri‘@él Wlﬁl%r’é‘ﬁ‘lgﬁg" Heide t hat
may connggiicyk e EnfOERHLIg on tﬁ%l W dpkatd IS%HE}T% 2 @or éﬁ‘&ﬁ?}ieethlé b@érfn%m
124, and the like via the user Tinterface 102 and enable users to
capture alihkel torpgréormhnsimaiatipn eSagmssenly, @ ¢ simpudaiion ok pging erd trdtmend atfeats. on

dt 1} t
o, YPe ARATERES oIS J/ AR Bud5Y bt ABeaER T e B iRt o
nedi cal domiosiyyedisele, prsduct Tege sisadationt zmdfkhtchkel (}%r eeynpdg) ItId:em}hle

connect i on roces for th re.devi 108, 9 The dev 108,
100 may S06S AERe TR B S PreGih T s T gand Py B

mai ntai n @tﬁlﬁ@@ﬂietd@]ﬁ@th@l&’ the inmage, all as part of a skin health
record 121. Qﬂ enabl e a systematic stori n%rof t he, skin, health
record 121. THPQ par {RAhaRtpspet- pocigeaihre dapfor detciping askinstae b
noi sture rﬁ@;ﬂéﬁB&sk&%@%%&ﬁ@ﬁ@é Y&, %m&h{o%% skifl &f &@éfﬁﬁ’r%%%mte%ﬁesrk%?
X-ray machi'nes, , hedical” record providers and software,

caner as, cooditong ‘Eti]n aoyplm@lviaw@maah@lrmméorbd ipecdicred, pre- %am{?@/al'tdath@wa?r e
109 My Ge) e o]
gain a bet {ng&ﬁa# Xk nhc%fflaﬁ[l&és J%Jc?iedé»ﬁ?ﬂl g&%’ v}fegtggﬁglﬂie% hﬁ‘ﬁ’t KGR bnd
experts or users. [0093]In an enbodi nent, the user interface 102 may
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determ nation 130. Characteristics may be captured to determ ne the
skin characteristics and the skin state 158 of the users' skin. Broad
genetic paraneters, such as ethnicity, skin color, location factors,
environnmental factors (such as pollen count, weather, etc.) , and
lifestyle factors may be collected in addition to i mage and skin
health data to determ ne the users' skin state 158. This skin state
158 may be correlated with product experience ranking and ratings 138
t o enabl elepglOdtivitbitgerdal lcBEAHBEARMAhE Bite ey béasitifRlfage blovRorbd BEL GHiS .

[ 0094] The user interface 102 may display a reginmen 118. The regi nen
118 may b@ck memionid).t hat enabl es users to |earn what products and
product usage agd)er NindRhtbouich AR Shaofifin 190Ghdy Shised RARRGLAN a skin
care assessnment 160 and / or type determ nation 130 an roduct

exper i encssarshali¢ argl/ariiedexalik tagg taasspoiage with imams ambimgy @ke e of

oot t oxPied ke Iy g A L B B ol R R e o

r ecomendiatagesuldasddfoamnatimatiatingolal skt state al sRipudoadiasn, wedchdasanexpert s’
i nputs on_pr.oducts that .woul d best sui he er'.s individual needs.
[ 00557 1 AR ST e ALCETHS o ear e ot Pisdihe 1 BB it S5 wBSRt on

t ool s 132y dls@itBrtBMalysis, AkéEinha, \HﬁiaDih@[l)e%ﬂoﬁ oRfeingdpd, dmadied [iRearAoUS
skin paranetersd%such as noisture level in skin, collagen |evel, age,

and the |3lg@ithmdaRmeyde i te Rerferasa searohHES prag e infgamationastopipted peky s
may be abheihemodstarti@rh MAiboafmehd] Hﬁli!&foﬂﬁﬂﬁaﬂ%az 1@%&6&35{%@% 118
(skin care, cosnetic, nedical, nail care, hair caré, and the |iKe) on
t he i mageftomsithaimags, suchasah sntrgin awspr profilsl or masehesstered ini asyeceition gaid aon
the entire i e ' t ' Il f
model ed cha ﬁ‘ggﬂlvﬁn%hl bégﬂrnj%eétﬁ ? %%Jr?‘élgie(?'?’ %e‘g{ﬁegﬁné&} %g‘gl\gs@‘f:c’%ﬁ%’a“ a(}rilglg%eg
aut omat i cfadrh pther usees uah thyrdatty datalede 1 0F toh entilfes tnilhidds oa ddferdnees in

products .or regi.nen 118 to obtajn that | ook. e provided. .
B st et For Gl blena bied may RSk il teich Bt R peccppips
char act er4 gitnilgSsk@ conllitiog inl&deab defchinhe SBhEE bt HARS coditida ProtS&RE.
such as celebrities, lumparies, average_users, and the |iKke,

[0096] | n ‘Ariretheioumtegiment.thescarar 07 At @paos 24 iee srageostapraion fepm | y
report 134&nerfdRafiBd ptfokRBPEdainkBtolRY ildSmtibR POy, bveliR@S ifte:akidg 393 he
user information ]argelg custom zed and nost relevant to the user
based on kketare mRinens { b, shindsgrty erpertsai0pyanddipolike. Foncxampld, a ygersidyn
care regi ner : I [y

71 ost y1 SoF Db fRalcl S HEHEAERAL, LIRS0 TRELAARHe

i nf or mat i podc®tr thehoer’s sken conditent Iski emlgalireers ibé feafich4 0Aamehyrbanki ngs138
or change in rankings 138, feedback.fro sers or expert 05 on
o oduct o EernRlP S9&E 4t p1ERErof azmetich et 1T Blon T Tiedhe] 2ABHeS
134 may idgbiele dndtieriel Fore-abp a Gbdr Magake the iigtbsnaiog tdipeRfiakbre
results, neM/pgoduct_reIe ses and stagtus, events, various factors
af f ect i ng2ARS ok presificrproguct that mag bectizatiyafar the gpdc s the cxamplpdasguser

tenper at uhgy b Khne@YR be ARGestdAs [dekBhyiNE MRy 88 IL@nRAPViI de
value to the user. The daily report 134 may report” on whether a

product i Bodusaformylated spephfedaly forfpaleskinadnay asehoidmecnt.dly ionigs Henbimapbs ed
Ly 4 i ded
Co the uomve iy {altREy AR, BoRandBoye sk BRREL bl dbgTRY:ARRAP TV, OO

or any otduabagolihef sloa images.ndineemtod®en}, limages asdrbndelimaton ¢ntérhe inis the
interface 102 enable a wshlist 134 The wi list 134 .may be a
Fnet! oconss TR Erdels G Bhat dlsar Binsdal e Shorerd s Bos;

peopl e caedrdxsimsic,taigrithed] J0i dy tedttvelobdiifor MRS GRuid disbavs wahect the

products off the wi sh [ist 134 and purchase and send the product to
t he user  dermal manifestations, such as rheumatoid arthritis.
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[0098] I n an enbodi nent, the user interface 102 may enabl e ranki ng and
rating 138. Ranking and rating 138 nmay be performed for various
product characteristics as well as on the various raters and rankers.
Product experience may be collected fromusers in sinple ranking and
rating 138 format as well as textual comment data to be stored in a
dat abase. This ranking and rating 138 nmay be real tinme, and nmay be
synt hesi zed to show what is nost relevant to the user based on |ike
users or peer 0085} anlnemzododeren, an higouther 1 30mher feaseful B2 anayzienabl e a
skin cycl e monitor 140  The skin cycle .gonitor 140 i,ndi_cat e when
The | avt TRARLohRdifes, SRE g il & GlsPrlRA {0 ph IS LS EEE e on
a time inbhgreiahts asdightchshd grodict o witk ¢prdjeded offectydnedsicnla gakiculkskinor
any ot her inﬁg val. Currently, it is believed that the skin

r epl eni shde ! $% e f every 28 days. The skin «cycle nonitor 140 may
take into congpely) at i @un@Hod@Mi, HORARDEMM CIBNRYEISpmaNYytRETiodeagt Or s
to indicate the upconi ng scan schedule. [0099]1n an enbodi ment, the
user i nt eiseicerioppaidesdiblaad el likg anpy/belgaailedby gsoftwaredayslepment kit
interfac I ' I I [ Qy I yl e
(Such as S aByTREERNLE LAY ofoflith®, BI @A R HErgli oAy
vitam ns, food0087] oduRtferringage,to Higd3tihen kinkedimertc ® proeesd 4ot colsctingsed

on the users pae;ﬁi cul ar.skip state 158 .an(t;l har act er i sIti C811 The i
wel [ ness ERAHEFTRIRTiR welya. R iage tpdiue A sChegtig Bfipw 45, i
per sonal irzqdrddesdy dohimdnealvith irang capthtetgssusscitithid devivad 08 eThameyar thiP.
[00100] In an enbodi pent, the user. ipéer.[ ace 3.02 may enpabl.e ganes
148. UserdSofRsWeelussiions %PrﬁI”gfz a‘i)‘ﬁ%‘f cAailsiTrearding g veshgBicEed jwegingy o

nodel Vardo@zﬂ@ti@ﬁe?ﬁ&éﬁ! drea bff Qonélrh foR HRNIkeN Wslnplild @8y infiRFled 16d, ie@RMthay
hai rstyl es and clothes, and the like. Users may interact with other

users or berfemssirinated o epanphysk 3R anoswuter fos enalints b by amysopPyeisston
Thi s proGRsgoE gﬁqhgag E;[;éroa &%&%ﬁ%ﬂ%ﬁ&' tfElessly bR RO MR

preferences an n an enbodi nent,
i nt er f acenil@dinmays, anthb deta aregioflectefiordembaicaBd sephyorent dysteunsid2 ngaydiei n

state 158, rsonalized, aift. advige may .be provided for the use
[00102]  FSCRTeanBe T frthe paRiple Shopil dh Srdicl Kuipany idy dccess thedytar
touch scrimerverspayneavingabé offcctol dr etqmbstaremy isystedemiy sivh agapheyed

to enable . the user, to obtain a vi.sual .| ook and navigate to varj.ous
parts. of HPRDAYEER P Frcusupesiption iy ths SSerd hipdpatty S-rvkepRvHET S 81

t ool s 13%latfhange, 1Ry G ph@itiohérSitidahé Qks. THeagtepddath 08 beddhdlyzaEDy hke.
Touch screen nav;g%atl on may, be parti cul a,rlgbhel ful ‘as the hardware
HF

devi ce 108alyst bosearet rey-tine SHpRAlYsiespriad Py reffwarpassisgase, ppd bedikee
102 My ale Rkl 80hRICHAY GOl RErARE MDA M isthREORHBS i lald RlFot

ot her devices 109 and/or assessnents, such”as a dernmascope, bl oo
report, masptbyintegnidy test, dmurytbissommusicaisd haahtp diee wsedi Theanallystisnf or mat i on

for the skj . ' i t.h er
interfac eag%fgﬂaeﬁlgg{ ag r]? é%%sies'teéi bﬁf ur gh'glg%tﬁ Eﬁ]sug‘lf?p%gip%’glg%g% d%%aﬁn& Ser of°
I[ Et erfac &fﬁmﬂo?m)d/émeédémm:rﬁleqb Uﬁeftraﬂﬁfeﬁ? rHibterigxd B.fﬁﬂjlsiﬁ dndtdatapynde {1 abl e
e user to, selec r aduc and c e a purchase. or request a

sanpl ot SMHEIE PP L o rasdht BB S BErSEET. FREVHEPEA may be
avai | abl Qcéxﬂpéﬁ?rpbﬂﬂﬁw‘ﬁ,?@yxﬂbntﬁbﬂimés ipRgkidRARt heditas lpé@&uféﬁ el lanRagRver
various conputing platforms, such as an QnI ine platform 120, nobile
pl at f or moeas) meayrFpentverthe mabrsiandipp ser epqsifisiistalls dolinmup orRshriagtions
devi ces, RMLYerHffedSYhERysRNB4 1S teisttBed 308 by the system and/or

submitted to a practitioner for approval 310. In embodiments, storage 308 may require

practitioner approval 310. A test of the severity 312 may determine the selection of an

appropriate method of communication with the user. If the resuit of the test 312 is
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[ 00104] In an enbodi nent, the user interface 102 may enabl e
schedul i ng and data sharing functionality. A user may be able to
schedul e online a neeting with a particular expert or practitioner
and, if willing, then share a skin state 158 or specific parts of the
skin record 121 and history in part or its entirety with the expert
or practitioner. Ranked experts and practitioners, availability, and
other criteria to aid the selection and scheduling process may be

i ndi cat edpdsivetbe usemay bBx petifies mn;edat@pbjoeplaﬁdredtcomsiuarcenqmnethmul ar

sets of data a st 1 hensel ves, n r i oner s

ohyai o arr bR oS RBPAES BOS Bree: wyar B 1P 8 Rl Pt S5 Betite e
li ke. the ufed thk§SimiGiyee notifiet, Sovkd?r, thdighifiRstichadiERRe a fe8alrbés Soutd)d
data, may be used to augnent_the data submitted by the user or as the

primary o¥fhasy gprikerpostalyapiloiany sedt dasdemeioolagaicaimgerdar user s'
beauty, ¢ %hb@co%uﬁﬁgﬁ(ﬁﬁilnetﬁg@% i, Padaes tﬁ@ab§é@LIﬂentuﬁ(!l fnayna' I's,
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system 104 and user interface 102. Bar code information on various
products may be captured to assist tracking, identification, price
determ nation and correlation with other product information 190 for
identifying simlar substitute products, or other allied product

i nformation, usage recomrendati on, other user experience, pricing and
delivery information, anongst other relevant sets of data. The bar
code scanner 198 could be part of the hand held user device 108, a

st andal onedsysphetin praparadsdltheslight, \hosieodiagn bSsehsoa dhrition of irkage capture,
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drop down nenu, and the like. To obtain a skin state 158, the user
may enter data relating to aspects such as gender, age, ethnicity,

| ocation, skin color, environnental factors, and the like. In

enbodi ments, analysis 154 of imges obtained fromthe device 108 or
third party hardware 109 may al so be used to determine a skin state
158. Based on the skin state 158, either derived fromuser input,

anal ysis of inmages, or a conbination thereof, users nay be able to
det er m neg r Eb&ﬁ{ ip1SKi n
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regi men may conprise obtaining a baseline skin health assessnent;
recommendi ng a nonitoring interval based on at |east one of the skin
care goal, product, and regi nen; obtaining a second skin health
assessnment; conparing the second assessnent to the baseline
assessnment to determ ne progress towards a skin care goal; and,
optionally, optimzing the reginmen 118 or product in order to inprove

a skin health sessnent . en a subsequent, i mage | cquired d
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an illumnation source conprising an incident |ight source to direct

l'i ght upon skin; and a detector for detecting the degree of
pol arization of light reflected fromthe skin. 2. The device of claim
1, wherein the illumnation source is positioned to direct light at a

sel ected angle al pha. 3. The device of claim 2, wherein varying al pha
varies the depth of the neasurenent of the layers in the skin. 4. The
device of claim3, wherein each depth has a specific angl e whi ch

produces cf "ﬁlulm ian I:n%%%%(é SlftA ?o%d@ﬂ&nm?a ﬂﬁl}ﬁkrﬁgl ﬁ(ﬂg g%% aalnﬁ]o{lher

wherein tHe |nC| source Is an hpo ari ze source. 6.
The devi dectofs t@imliqate]them;tuenﬁigm%m:hb@e dent light source is a
polarized lig The delce af aim,5, wh n.t he

unpol ari zed | n@ﬂ"@?l s Etanle@gfgflmgﬁte hﬁfuswp?gaﬁe J&htmayl "’Pg%‘? ngfmee?S/ et e
wavel engtia2. aneuser ghiérfiet 102 hial pbiecsiifegyR dar\al @RE phsidedifestyle (sievace
of cIa|n11 further .conpris a_sensaor for captur| an i mage of the
ref | ect edfl4op st CaSICispRanddhs ILE% agg healthi(such as yifpmipg fo%’gﬁi?ﬁ}lgf hgeRsnd

optical figei lj(é)tré/coﬁmen%m%aéas oh el REk 9%&19#&11{ §t9€‘15@§n§éﬂaf&cteﬂig1cs-rhe

device of clarm 1, further conprising a communication facility for
transmt tTh@gv&[lIﬁgss@gd sealiadngdyd dyormable the user to obtain a personahzed best fit

health and wellness schedule and regimen 118.

[00100] In an embodiment, the user interface 102 may enable games 148.
Users may be able to play games 148 that may enable users to model various products,
try different hairstyles, model different hairstyles and clothes, and the like. Users may
interact with other users or the computer to make the product selection a fun process.
This process could also be used to collect information on user preferences and looks.

[00101] In an embodiment, the user interface 102 may enable a gift guide 144.
Based on the user’s skin state 158, personalized gift advice may be provided for the user.

[00102] In an embodiment, the user interface 102 may be embodied in touch
screen user navigation. A touch screen system may be employed to enable the user to
obtain a visual look and navigate to various parts of the user interface 102, such as
navigate to the simulation tools 132, change picture orientation, drag and drop, and the
like. Touch screen navigation may be particularly helpful as the hardware device 108 is
connected to a computing platform. The user interface 102 may also enable collecting
and coordinating information from other devices 109 and/or assessments, such as a
dermascope, blood report, biopsy report, and the like to provide additional information
for the skin record 121.

[00103] In an embodiment, the user interface 102 may enable a purchase/
sample portal. The user interface 102 may include a purchase/sample portal that may
enable the user to select products and complete a purchase or request a sample to be
delivered to a pre-entered address. The portal may be available in various social
nctworking platforms 188 as well as over various computing platforms, such as an online
platform 120, mobile platform 124, computer, laptop, mobile phones, and other mobile

devices, medical-use devices, and the like.
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11. The device of claim1l, further conprising a storage facility for
storing information collected by the device. 12. A nmethod of

determ ning a skin state, conprising: illumnating skin with an

i ncident |ight source; detecting the degree of polarization of
light reflected fromthe skin; and determ ning a skin state based on
an aspect of the polarization of the reflected light. 13. The met hod
of claim12, wherein the incident light is directed at a sel ected

angl e al pha. Jdoe1okhe mm%o&‘&neﬁ{ ﬁiemséﬁntem&rﬁnriné&%n%lﬂgcﬁhﬂk}% aal i es
the depth of the nmeasurement of the layers in the skin. :

met hod ofdagd Siering Bincignality; A wsse may bp ablc Fpsshedudgrending ﬁéneam Y!Itbvhl ch
d 2,
produces afdyld: nfc{r:p%a%ﬁn&fefr LEE it ﬁhng}ﬁign-gﬁ'aq% i @gﬁte%gs% Wgééglg i

wherein the 1nciden | s urpo ar|
claim 16 pavﬂaeféuerakinhe:oummﬂ amdlhmmflm pdit ot its eatlretwwash theregpaf owhi t e

el engteciinger FRuRAERER 5o B nels ikt fo et el e®hin

i s pol arisgretidr fHdtscheduling process may be indicated to the user. Experts may also be able
to share particular sets of data amongst themselves, such as among practitioners,
physician to another physician, physician to spa, spa to spa, and the like.

[0010S] Other inputs 112, such as devices, features and data, may be used to
augment the data submitted by the user or as the primary data to obtain a personalized
assessment regarding the users’ beauty, cosmetic, or medical concerns related to skin,
hair, nails, and the like. For example, certain devices may be available commercially off
the shelf, purchased, proprietary, and the like.

[00106] In an embodiment, a wearable monitor 182 may be an input 112 to the
system 104 and user interface 102. Wearable skin health monitors 182 may enable real
time tracking of changes in the environment and the skins health. These devices could be
worn directly on the body, or integrated into clothing, apparel and / or accessories carried
by the user. An example would be a user having a device that monitors the UV level, and
provides a warning if the sun protection level accorded by a product used by the user falls
below a set target level. These wearable monitors 182 may have independent user
interfaces 102 or can be programmed for personalized parameters using other input
devices. Wearable monitors 182 may also capture various physical parameters like heart
rate, blood pressure, exercise rate, water consumption, fat counter, calorie meter, and the
like.

[00107] Inan embodiment, product information 190 may be an input 112 to the
system 104 and user interface 102. A database of product information 190 may comprise
product, name, claims, manufacturer information, ranking and ratings 138, packaging
information, images, usage parameters, product development history or forecast, special
handling, upcoming changes, safety information, effectiveness information, smell, taste,
color, texture, price, geography of manufacturing, brand information, consumer feedback

and experiences, and other such parameters that may be obtained and/ or maintained to
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19. The nmethod of claim 12, wherein the aspect of the polarization is
at | east one of an orientation, an anplitude, a phase, an angle, a
shape, a degree, and an anount. 20. The nmethod of claim 12, wherein
determning is done using an algorithm 21. The nmethod of claim 20
wherein the algorithminvolves artificial neural networks. 22. The
met hod of claim20 , wherein the algorithmuses fuzzy logic. 23. The
nmet hod of claim 20 wherein the algorithminvolves fractal and
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conpri si 90, contribute information on procedures, products in the pipeline, products in clinical
trials, and the like. Users may rank and rate 138 products. A database update utility may
update the database with new product information 190, store inventory, and the like.
[00108] In an embodiment, wellness information 192 may be an input 112 to
the system 104 and user interface 102. Health and wellness information 192 may be
captured, such as the impact of various products, primarily but not limited to non-
prescription medications, supplements and other consumables that assist and maintain
health and wellness (such as vitamins, protein shakes, supplements, and the like).
Additionally, information on lifestyle recommendations (such as sleep, rest, diet and
exercise recommendations for particular age groups/ ethnicities, etc.) may be collected
and correlated with user preferences and characteristics to enable and provide a holistic
health, wellness, and beauty/ cosmetic optimal personalized solution and service.
[00109] In an embodiment, a plug-in web capture 194 may be an input 112 to
the system 104 and user interface 102. A software component-plug in for internet web
browsers and basket or repository may recognize graphic objects on any browsed web
page and allow the user to select, and drag-and-drop the graphic object onto a basket or
repository onto a page of the web browser, such as a page comprising the skin care shelf
114. The graphic objects would be recognized through a standard reference table that
would be accessed remotely or reside on the user’s PC as part of the plug-in module 194,
or as part of a resident software program on the computing platform. Graphic objects may
include images for commercial products, such as skin care products or creams, or other
objects that are part of any web e-commerce site. Once recognized, the plug-in 194 may

highlight the picture, notifying the user that is it recognized, or provide additional
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an illumnation source conprising an incident |ight source to direct

| i ght upon an area of concern, and a detector for detecting the
degree of polarization of light reflected fromthe area of concern.
30. The device of claim?29, wherein the illum nation source is

positioned to direct light at a selected angle al pha. 31. The device
of claim 29, wherein varying al pha varies the depth of the
nmeasurenment of the layers of the area of concern. 32. The device of

claim 31,; ' : ifJ . '
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product information 190 for identifying similar substitute products, or other allied

product information, usage recommendation, other user experience, pricing and delivery
information, amongst other relevant sets of data. The bar code scanner 198 could be part
of the hand held user device 108, a standalone system, a manual entry mechanism, and
the like.

[00111] Inan embodiment, conventional information/ questionnaires 101 may
be an input 112 to the system 104 and user interface 102, Information 101 on the users
and products may be captured via dynamic and static questions. Information such as age,
sex, location, personal lifestyle traits, smoking habits, sleep patterns, skin dryness /
oiliness and moisture levels, product likes and dislikes, experiences with other products
along parameters such as smell, taste, absorption, staining propensity, and the like may be
captured in a fun manner using questions and answers, games and other interactive tools
interspersed at various points of the users’ interaction with the service product, system
104, or user interface 102. Information 101 may be captured directly form the user or via
an intermediary, and augmented automatically via computer data population, as an output
of an algorithm 150 or by experts based on their assessment. Information 101 may be
obtained by quizzes, badge- and widget-based forms, on-the-fly, through adaptive,
investigative questioning, and the like. Information 101 may be obtained through
questionnaires, such as How often do you go shopping?, When do you shop for
cosmetics?, Where do you typically go? Why that spot?, Who do you shop with? Why?,
What do you ask your friends when asking for advice?, Where do you go for new
products/ information about cosmetics?, When do you have to go to a dept store, vs
buying online?, When would you want to know something inimediately from your
friends?, What do you ask from your friends?, How do you choose a mobile phone?,
What do you care about menus on a cell phone?, When do you get a new cell phone?, and
the like.
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38. The device of claim?29, further conprising a sensor for capturing
an imge of the reflected light. 39. The device of claim?29, further

conprising an optical facility for detecting reflected |ight fromthe
skin. 40. The device of claim?29, further conprising a comunication

facility for transmtting the detected information. 41. The device of
claim?29, further conprising a storage facility for storing
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different places geographically over the system to obtain personalized advice. The
experts 105 may be provided with users” data and characteristics collected and a record of
the experts assessment may be retained in the record 121. The recommendation provided
by the expert may be offered to the user for purchase / sample request, and the like.
Experts may also be able to flag certain cases or sets of data for discussion or referrals
within the expert community or with users.

[00113] Inan embodiment, third party hardware 109 may be an input 112 to
the system 104 and user interface 102. The system may connect with various third party
hardware 109, such as existing imaging solutions, camera devices, computers, lighting
systems, sports devices such as pedometers, and the like.

[00114] In an embodiment, third party service providers 111 may be an input
112 to the system 104 and user interface 102. Third party service providers 111 may be
integrated into the system 104 to enable users to make the best personalized product or
service selection for their hair, skin, nails, and the like for medical or cosmetic / beauty
needs, and the like. Third party service providers 111 may include hospitals, physicians,
spas, salons, aestheticians, beauticians, cosmetic counters, drug stores, cosmetics sales
representatives and websites, ranking and rating services, product information databases,
testing laboratories, magazines and information providers, insurarce companies, social
networking sites, health and wellness services, photograph enhancement services, and the
like. For example, based on a skin concern, the scheduling system for a physician may
be integrated and scheduling options offered online to users, while also connecting with
insurance providers to confirm coverage with the user. In addition, pre-assessments on
the condition, availability of historical medical and/or cosmetic products prescribed cither
over the counter or by medical prescription, and / or recommended services may be

captured to make the selection process for the user convenient and easy.
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45. The net hod of claim44, wherein the unpolarized |light is white
light. 46. The method of claim44, wherein the unpolarized light is
of a single wavel ength. 47. The nethod of claim44, wherein the
unpol ari zed light is of multiple wavel engths. 48. The nethod of claim
42 wherein determning involves use of an algorithm 49. The nethod
of claim42, wherein determning a noisture level is based on the
rati o of polarized and diffuse Iight 50. A nethod of determ ning
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52. The nmeéthod of cl'aim 50, wherein the incfdent I S unpol ari zed
light. achieving a skin care goal. "The system may be computer-bdbed Intemet based, network

based, and the like. In an embodiment, the recommendation may be made on the basis of
identifying other users with similar skin states and identifying a product or regimen that
is effective for them. In an embodiment, the recommendation may be made on the basis
of product information 190, wellness information 192, a third party database 115, an
expert 105, a service provider 111, and the like. As seen in Fig.7, a user may acquire an
initial image and perform an analysis for a specific endpoint, such as moisture in this
case. The system may automatically recommend certain products based on the moisture
level that may be effective given the moisture level, a skin state 158, and the like.
Additionally, the system may perform a projection of skin state 158 based on various skin
care regimens 118, such as maximum care, normal care, or poor care. In an embodiment,
the images may be captured using the device 108 or third party hardware 109. Images
may be captured using any image capture device or technique, employing any kind of
incident light, such as unpolarized light, polarized light, monochromatic light, diffuse
light, white light, muitiple single wavelength light, and the like. Any captured image
may be used to obtain a skin state 158.

[00116] An embodiment of a skin care recommendation page of a skin care
system may include a report of products the user is currently using, user input to obtain a
skin state 158, a recommendation request, and the like. The report on the products the
user is currently using may include ranking or ratings 138. For example, when a user
accesses the user mterface 102, they may access an adaptive questionnaire to determine
their experience with their current regimen 118, current products or therapies used, or any
products or regimens 118 used in the past. For example, the user may be asked to
respond to questions such as How effective is it?, How is its fragrance?, How does it
absorb?, Does it causc breakouts?, How docs it feel?, Do you think this product is of
good value?, and the like. Of course, rankings and ratings need not be prompted by

questions but may simply be anecdotal, deployed in a non-question format, deployed in a
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53. The nethod of claim52, wherein the unpolarized light is white
light. 54. The method of claim52, wherein the unpolarized light is
of a single wavel ength. 55. The nethod of claimb52, wherein the

unpol ari zed light is of multiple wavel engths. 56. A nethod of -
determning firmess of the skin, conprising: emtting incident |ight

towards a skin structure; detecting an aspect of polarization
of the light reflected by the skin structure; correlating the
aspect of
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i nvol ves lestbe ghin gtatedP§orithetrgerived from user input, analysis of images, or a combination
thereof, users may be able to determine products and regimens 118 that may work best

for their skin state 158 by connecting to a database containing wellness 192, regimen 118,
expert 105, service provider 111, and product information 190, wherein the information
may comprise product ingredients, product claims, product indications, product pairing,
product usage protocol, product ratings and rankings 138, and the like. By including
rankings and ratings 138, recommendations may be made for skin related products
adjusted for age, skin color, location, ethnicity, environmental factors, and the like. In an
embodiment, the user may perform a recommendation request which may involve
selecting a skin goal, such as moisturize, protect, cleanse, tone, beautify, anti-aging,
wrinkle protection, skin tightening, deep cleanse, pore diminishing, treat rosacea,
exfoliate, lighten skin, tan, sun protect, self-tan, treat acne, avoid pimples, improve
luminosity, skin rejuvenation, treat spots, treat Crow’s feet, hair removal, scar treatment,
and the like. In embodiments, a skin goal may be automatically selected by the system
104. Automatic selection may be based on an aspect of the skin state 158. For example,
if analysis 154 reveals that the skin is severely dry, the system may recommend
moisturizing products for severely dry skin, or the system may recommend ingredients to
look for in a product. The user may be able to purchase products directly from the
recommendations page, such as by placing the product in an electronic shopping cart 113,
or may be directed to another site for purchase. In an embodiment, the user may be able
to obtain samples of recommended or non-recommended products directly from the
recommendations page. The shopping cart 113 may be a functionality that integrates
with the skin care shelf 114, Users may be able to use the personalized recommendations
and select products either for purchase, or for sample delivery. The user may be
prompted for personal information such as address, shipping method, credit card number

and the like, and that information may be retained by the shopping cart 113.
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59. A nethod for obtaining dermal biophysical properties, conprising:
perform ng a spectral analysis of inmage data acquired fromthe degree
of polarization of reflections of incident Iight from skin
structures, wherein the property is at |east one of a structure,
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lummosny, and the like. Using the analysis of the skin health test, the system may
provide a personalized assessment of the user’s skin regimen 118. The user may initiate
the skin health test from the welcome page 900.

{00119] Referring to Fig. 10, a questionnaire page 1000 of a skin care system is
depicted. The questionnaire may capture relevant skin history that may be useful for
subsequent image analysis. The questions may be asked in multiple choice fashion or as
open-ended questions. For example, a question may be ‘Where do you use your
product?’ with responses including face, hands, neck, legs, torso, and the like. Another
question may be ‘Why are you using your product?” with responses including to protect,
repair, moisturize, and any other skin care goal. Another question may be, ‘Why are/will
you be using your product?” with responses including reduce wrinkles / fine lines,
increase shine / luminosity, increase softness / elasticity, and any other skin care goal.
Other questions may include, ‘How long have you been using your product?’, “How often
do you apply your product?’, ‘When do you apply your product?’, and the like, with
responses including stated intervals of time. Other information gathered may be how the

user prefers notification, where products were purchased, if the user employs a seasonal
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recommendi ng products and reginens that are effective for other

I ndi vidual s of the category in achieving the skin care goal. 62. The
system of claim®6l, wherein the systemis operable over a network.
63. The system of claim6l, wherein the skin state is determ ned
based on anal ysis of the degree of polarization of light reflected
fromthe skin of the individual. 64. The system of claim 61, wherein
the skin state is determ ned based on analysis of the difference
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skin st atbee'ing imaged. The user may be able to employ positioning tools to be able to take an
exact image of an area previously imaged. Once an image has been captured and
submitted, an algorithm 150 may verify the integrity of the image. Once an image
suitable for analysis has been captured, the user may proceed to an analysis page 1200.
[00121] Referring to Fig. 12, a results page of a skin care system with bar
graphs is depicted. Algorithms 150 may be used to analyze the image and provide
measurements of wrinkles, elasticity, luminosity, firmness, tightness, and the like, as
described previously herein. Tn an embodiment, the measurements may be quantitative
measurements. The first analysis may be considered a baseline for purposes of tracking.
For each measure, the user may be compared against the baseline for their age, skin state,
gender, ethnicity, or any other category. For example, the graph depicts the reading for
the user in the first bar on each graph and the average baseline for people of the same age
in the second bar. It is apparent from visual inspection that the user is better than
average, in this case. These results may be color-coded for ease of interpretation. The
results page 1400 may include a description of each measure. The user may be able to
request More Information for each of the measures, such as why a certain condition is
caused and hints and tips on how to improve a skin condition. The user may be given
instructions on when to re-scan the area, which products to use, which regimen 118 to
employ, and the like. Desired improvements may be correlated to ingredients and most
effective products for the user’s skin may be recommended. The user may access and/or
edit a skin record 121, which may contain information about the user, images, a
chronology of images, information derived from the images, recommendations, products,
regimen 118, and the like. The uscr may access a report facility to obtain a report.
. [00122] Referring to Fig. 13, a results page of a skin care system with trend

analysis is depicted. A method for tracking the effectiveness of a skin care product or
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66. The nethod of claim65, wherein the skin assessnent is based on
anal ysis of the degree of polarization of light reflected fromthe
skin of the individual. 67. The nethod of claim 65, wherein the skin
assessnment i s based on analysis of the difference between diffuse
light reflected fromthe skin of the individual and polarized |ight
reflected fromthe skin of the individual. 68. A personalized skin
condi tion analysis system conprising: an inmagi ng device, conprising:
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may be performed. Subsequent images may be used to track effectiveness of products
and/or regimens 118 and, ultimately, advise the user on and optimize their skin regimen
118, product and/or condition. The trend analysis may be useful for determining an
intermediate skin state 158 during a regimen 118. Progress may be shown over time. A
time series of images, such as over a twenty-eight day skin cycle, over a treatment
timeframe, seasonally, periodically over a year and the like may be captured in order to
track progress of a skin state 158. The data may be presented in a pictorial view with
data on the picture, graphical view, trend view, numerical view, text view, and the like.
Progress may be sorted by the concerns / skin care goals that the user may have indicated
at the beginning of the test. The user may be told when to take the next image, how
much longer to continue with a regimen 118, how to modify the regimen 118, be
reassured about the effectiveness of a product or regimen 118, receive useful tips, and the
like. The user may view and/or edit a skin record 121. The user may be able to view past
images and perform a simulation 132 of future progress. The user may access a report
facility to obtain a report.

[00123] Referring to Fig. 14, a summary screen of a skin care system is
depicted. An overall analysis for a time interval may be shown, current measurements,
progress towards reaching a skin care goal, a product assessment, a regimen 118
assessment, advice on continuing, modifying, or terminating a regimen 118 or product
usage, and the like. The user may view a step-by-step analysis or obtain a full report. At
an interval, such as at the end of a suggested regimen 118, a report may include
information on how the user’s skin state 158 changed over time, if the user’s skin is
healthier than when they started the regimen 118, if the product or regimen 118 met their
initial goals, feedback on regimen 118/ product effectiveness, and the like. Given the

current skin state 158, a new product or regimen 118 may be recommended. For

50



71. The system of claim 70, wherein varying al pha varies the depth of
t he measurement of the layers in the skin. 72. The systemof claim
71, wherein each depth has a specific angle which produces a ful

pol ari zed reflection. 73. The system of claim68, wherein the
incident |ight source is an unpolarized |ight source. 74. The system
of claim 73, wherein the unpolarized light is white light. 75. The
systemof claim 73, wherein the unpolarized light is of a single
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81. A norsyktamds datctedTeg isfeg-beevdpCRalySi® BPEHch intigiator may be performed. For
example, a step-by-step analysis of the elasticity measurement is shown in Fig. 17. The
summary page 1500 may depict all of the data captured over an interval, such as in a bar
graph, for each indicator on separate summary pages 1500. Progress towards meeting a
skin care goal may be indicated by the data and its analysis or from user input. An
assessment of a user’s product or regimen 118 in meeting the skin care goal may be
made. Products or regimens 118 that may enable meeting future needs may be indicated.
The system may also indicate products used or regimens 118 employed by other users in
meeting the stated skin care goal.
[00125] In embodiments, a system for providing recommendations for skin
care based on a skin state 158, a skin care goal, and environmental factors affecting the
skin may comprise interaction with tools and algorithms 150 on an online platform 120, a
mobile platform 124, a social networking interface, and the like to receive product and
regimen recommendations and track product and regimen 118 effectiveness. The user
interface 102 may reside on an online platform 120, mobile platform 124, or social
networking interface and guide the user while also serving as a data repository to
maintain a skin record 121 and history tracking tool, and may help the user organize

information relevant to their condition in a logical fashion.
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an illumnation source conprising an incident |ight source to direct
l'i ght upon skin; and a detector for detecting a characteristic of the
light reflected fromthe skin. 82. The device of claim8l, wherein
the illum nation source is positioned to direct light at a sel ected
angl e al pha. 83. The device of claim82, wherein varying al pha varies
t he depth of the neasurenent of the layers in the skin. 84. The

devi ce of claim83, wherein each depth has a specific angle which
produces a full polarized reflection. 85. The device of claim 81,
wherein the incident |ight source is a polarized |light source. 86.
The devi deL&MME| ai m 81, wherein the incident |ight source is an
unpol ari zed |ight source. 87. The device of claim85, wherein the
unpol ari zed light is at | east one of white light, light of a single
wavel engt h, arWhidtigtieimefl isul tipl e singl e wavel engths. 88. The device
of clain1ﬁl, further conprisi .a sensor. for capturing an inmage of

t he refIeCted‘%Fﬂﬁ??a%ﬁgg$ﬁ@g§gVF%éOE?H%P%in181, further conprising

an optical facilitynflamifeioncbidgcsmirisagt dndidghtightrsoact edifdst ght
upon skin; and
a detector for detecting the degree of polarization of light reflected from
the skin.
2. The device of claim 1, wherein the illumination source is positioned to direct light
at a selected angle alpha.
3. The device of claim 2, wherein varying alpha varies the depth of the measurement
of the layers in the skin.
4. The device of claim 3, wherein each depth has a specific angle which produces a

full polarized reflection.

5. The device of claim 1, wherein the incident light source is an unpolarized light
source.

6. The device of claim 1, wherein the incident light source is a polarized light
source.

7. The device of claim 5, wherein the unpolarized light is at least one of white light,

light of a single wavelength, and light of multiple single wavelengths.

8. The device of claim 1, further comprising a sensor for capturing an image of the
reflected light.

9. The device of claim 1, further comprising an optical facility for detecting
reflected light from the skin.

10.  The device of claim 1, further comprising a communication facility for
transmitting the detected information.

11.  The device of claim 1, further comprising a storage facility for storing
information collected by the device.

12, A method of determining a skin state, comprising:

illuminating skin with an incident light source;
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90. The device of claim81, further conprising a conmunication
facility for transmtting the detected information. 91. The device of
claim8l, further conprising a storage facility for storing

i nformati on collected by the device. 92. The device of claim 81,
wherein the reflected light is at |east one of polarized |ight and
unpol ari zed light. 93. A nethod of determ ning a skin state,
conprising: illumnating skin with an incident |ight source;

detecting a char actd@{ei:éﬂeg fie Qéegééehﬁ’ploiagiPﬁtio'h%ffl(I)iﬁfe&trg bchddOMdh AR sjifl B and

determ ning a skin state bas on at [ east aracteristic of the
reflected |ight. Odetefhimingetshobtaé beskdomu®speetivd thei polarizetidorfitike nt

light is di recr‘éﬁé%te%tli tsel ected angl e al pha. 95. The nethod of claim
94, wherein varying pha varies the depth of the nmeasurenment of the

| ayers i nl3t he Tkintethdditof clHive 10pkigein die iatidermlight, is dingtel 21 ageledtedl@pid
has a specific ?ggle whi ch produces a full polarized reflection. 97.
The nethod of A%i m 93, wherein the incident |light is unpolarized

l'ight. 14.  The method of claim 13, wherein varying alpha varies the depth of the

measurement of the layers in the skin.

15.  The method of claim 14, wherein each depth has a specific angle which produces
a full polarized reflection.

16.  The method of claim 12, wherein the incident light is unpolarized light.

17.  The method of claim 16, wherein the unpolarized light is at least one of white
light, light of a single wavelength, and light of multiple single wavelengths.

18.  The method of claim 12, wherein the incident light is polarized light.

19.  The method of claim 12, wherein the aspect of the polarization is at least one of
an orientation, an amplitude, a phase, an angle, a shape, a degree, and an amount.

20.  The method of claim 12, wherein determining is done using an algorithm.

21.  The method of claim 20 wherein the algorithm involves artificial neural networks.

22.  The method of claim 20 , wherein the algorithm uses fuzzy logic.

23.  The method of claim 20 wherein the algorithm involves fractal and multi-fractal
analysis.

24,  The method of claim 12, further comprising, filtering the reflected light to obtain
polarized light of a wavelength defined by the filter output.

25.  The method of claim 24, wherein algorithmic analysis is performed on the filtered
image.

26.  The method of claim 12, wherein determining involves creating an image of the
difference between reflected diffusion light and reflected polarized light.

27.  The method of claim 12, wherein determining involves comparing the aspect of
the polarization of the reflected light to a calibration signal.

28.  The method of claim 12, wherein determining further comprises considering at
least one of user input and a visual analysis.

29. A non-invasive imaging device, comprising:
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98. The nethod of claim 97, wherein the unpolarized light is at |east
one of white light, light of a single wavelength, and |ight of

mul tiple single wavel engths. 99. The nethod of claim93, wherein the
incident light is polarized Iight. 100. The method of claim 93,
wherein the reflected light is at |east one of polarized |ight and
unpol ari zed light. 101. The nmethod of claim93, wherein the
characteristic is at |east one of |ight source, light intensity,

wavel ength of Iighty, 11%&1@(1099‘3041&9 RS mp iR thGadnt "l’igﬁlt SBEQQ% difect ll%ht
properties of the light, and polarlzatlon state of the light.

The met hod of ubakmrEaef consemptnd an aspect of the polarization is at

hape, 5 degr oo,  ahdisaek M e ARi Rt b B RARRR o AN R o

determ ni ng ishdmﬂmoﬂsmmgnan al gorithm 104. The method of claim 1083,
wherein the algorjthminvolyes,artifi neural netwar.ks., 105. The
met hod of>%! aiThefi§gce a#]@flaﬁ? Phereip t bsﬂ%tﬁgégu%mm figRsddo 9%% The
net hod of clau@m&ﬁ%@emﬂeﬂ %QeE?EHanorlthn1|nvolves fractal and
multi-fractal analysis, e method of claim93, further
conprisiny; filhedeyiagot q%m%"r WEECBOVAYImRIPhavasiss dienlepthgitheof a

wavel engt h defaede¥ntdtthelthyer &1 (RUSBASE concern.

32.  The device of claim 31, wherein each depth has a specific angle which produces a
full polarized reflection.
33.  The device of claim 29, wherein the incident light source is an unpolarized light
source.
34,  The device of claim 33, wherein the unpolarized light is white light.
35.  The device of claim 33, wherein the unpolarized light is of a single wavelength.
36.  The device of claim 33, wherein the unpolarized light is of multiple wavelengths.
37.  The device of claim 29, wherein the incident light source is polarized light,
38.  The device of claim 29, further comprising a sensor for capturing an image of the
reflected light.
39.  The device of claim 29, further comprising an optical facility for detecting
reflected light from the skin.
40.  The device of claim 29, further comprising a communication facility for
transmitting the detected information.
41.  The device of claim 29, further comprising a storage facility for storing
information collected by the device.
42. A method of determining a moisture level in the skin, comprising:
emitting incident light towards a skin structure;
detecting a degree of polarization and diffusion of the light reflected by
the skin structure; and
determining a moisture level based on the amount of polarized and
diffused reflected light.
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108. The nethod of claim 107, wherein algorithmc analysis is
performed on the filtered i mage. 109. The nethod of claim 93, wherein
determ ning involves creating an i mage of the difference between
reflected diffusion light and reflected polarized Iight. 110. The

met hod of claim 93, wherein determ ning involves conparing the aspect
of the polarization of the reflected light to a calibration signal.
111. The nethod of claim 93, wherein determ ning further conprises

consi dering atTieGAShodPSIR 1t 495 REthe RHpriSNE, c%n%hﬁﬁ@ﬂhe@ﬁ@isﬁl%hﬁof 112. A
non-i nvasi ve i rragl n devi ce, conprising: an illumnation source

conpri si ng an meigiurrdavel withiskingolor swasuscrantsiordetermyine lupisesitin ar ea of
concern, ec ¢+ ohe metRod @ RGh D, &r?érgigﬁﬂéegi‘rﬁ{:{h&g ightc&gﬁﬁe;?og&r&%a fhiec of the

| i ght r ef fromthe area’ o evi ce of claim
112, wher4. n tHe méthmfmmdﬁ wlwemeha lmpptasnzed lqghed; WIUtEdlghECt i ght at

Varvi ng. alfpha Ve HeaRR B bR FipaBt S oot bt altasty
the area 4f COIlféﬁﬁd‘!hocﬂdﬂilalﬂihﬂ ﬂwelﬁehmnpalaﬁkén lighd s offeilgilOweadéhedRpt h
has a speg] ficrangle i ch produces a full pol ari zed ref) ection.
49.  The method of claim 42, wherein determining a moisture level is based on the
ratio of polarized and diffuse light.
50. A method of determining elasticity of the skin, comprising:
emitting incident light towards a skin structure;
detecting an aspect of polarization of the light reflected by the skin
structure;
correlating the aspect of polarization with a concentration of elastin; and
determining an ¢lasticity level based on the concentration of elastin.
51.  The method of claim 50 wherein determining involves use of an algorithm.
52. The method of claim 50, wherein the incident light is unpolarized light.
53.  The method of claim 52, wherein the unpolarized light is white light.
54.  The method of claim 52, wherein the unpolarized light is of a single wavelength.
55.  The method of claim 52, wherein the unpolarized light is of multiple wavelengths.
56. A method of determining firmness of the skin, comprising:
emitting incident light towards a skin structure;
detecting an aspect of polarization of the light reflected by the skin
structure;
correlating the aspect of polarization with a concentration of at lcast one of
an elastin, a collagen, and an activity of a sebaceous gland; and
determining firmness based on the concentration of at least one of elastin
and collagen and sebaceous gland activity.
57.  The method of claim 56, wherein the scbaccous gland activity is indicated by at
least one of a number of glands, percent of glands open/closed, and level of clog/
fill,
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116. The device of claim 112, wherein the incident |light source is an
unpol ari zed light source. 117. The device of claim 116, wherein the
unpol ari zed light is white light. 118. The device of claim 116,
wherein the unpolarized light is of a single wavel ength. 119. The
device of claim 116, wherein the unpolarized light is of nultiple
wavel engt hs. 120. The device of claim 112, wherein the incident |ight
source is polarized light. 121. The device of claim 112, wherein the
refl ect edsd.i ghifheirsetidd dfebsm S6veheadin purtediting édolveg hie ehad alpopidinar i zed

light. 122. The devi,ce of .claim 112, wherein the characteristic is at
st oner 14 GHOQSH Qg BT FPRHSIce (oo GG e gRTe &
angl e of Iightspe@}ae&tawsﬁaifiﬁm%dam ikl IR BRIdeR8 oPpolhiAtibA giht , and
pol ari zation state of the light. 123. The device of claim 122,

wherei n an aspedsctigns efijacidest gghtzfmﬁqwt@catre% wheeingheprgperiis at least
orientation, ' , , ﬁ’ﬁ]?ll) ) and
an anount . 12?.?1 e%Eggﬁ(%wg’efog?’Qgﬁ%?%d@%Z, uer?’tbh%F ﬁglg%%rd isgaigggg%qugtnsor
for capturinganofmage of the reflected light. 125. The devi ce of

el ected 11gnt 1 r SIEORE St s 8RbE R P, Kol ARLEE flhepc,
conpri sing a Gtastinschah,isoactasiglindctivdty, porafsidat dndgbdcheusy et stined
i nf or mati on. .. . . . .
level, elasticity, luminosity, firmness, fine line, wrinkle count and stage, pore size,
percent of open pores, skin elasticity, skin tension line, spot, skin color, psoriasis,
allergies, red area, general skin disorder or infection, tumor, sunburn, rash,
scratch, pimple, acne, insect bite, itch, bleeding, injury, inflammation,
photodamage, pigmentation, tone, tattoo, percent burn/ burn classification, mole
{naevi, nevus), aspect of a skin lesion (structure, color, dimensions/asymmetry),
melanoma, dermally observed disorder, cutaneous lesion, cellulite, boil, blistering
disease, congenital dermal syndrome, (sub)-cutaneous mycoses, melasma,
vascular condition, rosacea, spider vein, texture, skin ulcer, wound healing, post-
operative tracking, melanocytic lesion, non-melanocytic lesion, basal cell
carcinoma, seborrhoic keratosis, sebum (oiliness), and nail- and/or hair-related
concern.
60. A method for determining a skin state, comprising:
obtaining the answers to a series of subjective questions regarding the
skin;
obtaining an objective skin analysis using a dermal imaging device; and
combining the subjective and objective results algorithmically to obtain a
skin state.
61. A system for providing recommendations for skin care based on a skin state and a
skin care goal, comprising:
obtaining a skin state of an individual;

categorizing the individual by skin state; and
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127. The device of claim 112, further conprising a storage facility
for storing information collected by the device.

recommending products and regimens that are effective for other
individuals of the category in achieving the skin care goal.

62.  The system of claim 61, wherein the system is operable over a network.

63.  The system of claim 61, wherein the skin state is determined based on analysis of
the degree of polarization of light reflected from the skin of the individual.

64.  The system of claim 61, wherein the skin state is determined based on analysis of
the difference between diffuse light reflected from the skin of the individual and
polarized light reflected from the skin of the individual.

65. A method for tracking the effectiveness of a skin care product or regimen,
comprising:

obtaining a baseline skin state assessment;

recommending a monitoring interval based on at least one of the skin care goal,
product, and regimen,

obtaining a second skin state assessment;

comparing the second assessment to the baseline assessment to determine progress
towards a skin care goal; and

optionally, optimizing the regimen or product in order to improve a skin state.

66.  The method of claim 65, wherein the skin assessment is based on analysis of the
degree of polarization of light reflected from the skin of the individual.

67.  The method of claim 65, wherein the skin assessment is based on analysis of the
difference between diffuse light reflected from the skin of the individual and
polarized light reflected from the skin of the individual.

68. A personalized skin condition analysis system, comprising:

an imaging device, comprising;
an illumination source comprising an incident light source to direct
light upon skin; and
a detector for detecting the degree of polarization of light reflected
from the skin; and
a user interface for controlling the device.
69.  The system of claim 68, wherein the device is adapted to interact with a physical

interface to download image data to update a record of at least one of a
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70.

71.

72.

73.

74.

75.

76.

717.

78.

79.

80.

81.

82.

83.

&4.

practitioner, a spa, a salon, cosmetic sales, a cosmetics manufacturer, a clinical
trials database, and a third party database.
The system of claim 68, wherein the illumination source is positioned to direct
light at a selected angle alpha.
The system of claim 70, wherein varying alpha varies the depth of the
measurement of the layers in the skin.
The system of claim 71, wherein each depth has a specific angle which produces a
full polarized reflection.
The system of claim 68, wherein the incident light source is an unpolarized light
source.
The system of claim 73, wherein the unpolarized light is white light.
The system of claim 73, wherein the unpolarized light is of a single wavelength.
The system of claim 73, wherein the unpolarized light is of multiple wavelengths.
The system of claim 68, further comprising an optical facility for detecting
reflected light from the skin.
The system of claim 68, further comprising a sensor for capturing an image of the
reflected light.
The system of claim 68, further comprising a communication facility for
transmitting the detected information.
The system of claim 68, further comprising a storage facility for storing
information collected by the device.
A non-invasive imaging device, comprising:

an illumination source comprising an incident light source to direct light
upon skin; and

a detector for detecting a characteristic of the light reflected from the skin,
The device of claim 81, wherein the illumination source is positioned to direct
light at a selected angle alpha.
The device of claim 82, wherein varying alpha varies the depth of the
measurcment of the layers in the skin.
The device of claim 83, wherein each depth has a specific angle which produces a

full polarized reflection.

58



85.

86.

87.

88.

89.

90.

o1.

92.

93.

94.

95.

96.

97.
98.

99.

The device of claim 81, wherein the incident light source is a polarized light
source,
The device of claim 81, wherein the incident light source 1s an unpolarized light
source.
The device of claim 85, wherein the unpolarized light is at least one of white
light, light of a single wavelength, and light of multiple single wavelengths.
The device of claim 81, further comprising a sensor for capturing an image of the
reflected light.
The device of claim 81, further comprising an optical facility for detecting
reflected light from the skin.
The device of claim 81, further comprising a communication facility for
transmitting the detected information.
The device of claim 81, further comprising a storage facility for storing
information collected by the device.
The device of claim 81, wherein the reflected light is at [east one of polarized
light and unpolarized light.
A method of determining a skin state, comprising:
lluminating skin with an incident light source;
detecting a characteristic of the light reflected from the skin; and
determining a skin state based on at least one characteristic of the reflected
light.
The method of claim 93, wherein the incident light is directed at a selected angle
alpha.
The method of claim 94, wherein varying alpha varies the depth of the
measurement of the layers in the skin.
The method of claim 95, wherein each depth has a specific angle which produces
a full polarized reflection.
The method of claim 93, wherein the incident light is unpolarized light.
The method of claim 97, wherein the unpolarized light is at lcast one of white
light, light of a single wavelength, and light of multiple single wavelengths.
The method of claim 93, wherein the incident light is polarized light.
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100.

101.

102.

103.
104.

105.
106.

107.

108.

109.

110.

111.

112.

113.

The method of claim 93, wherein the reflected light is at least one of polarized
light and unpolarized light.
The method of claim 93, wherein the characteristic is at least one of light source,
light intensity, wavelength of light, angle of light, electrical and magnetic
properties of the light, and polarization state of the light.
The method of claim 101, wherein an aspect of the polarization is at least one of
an orientation, an amplitude, a phase, an angle, a shape, a degree, and an amount.
The method of claim 93, wherein determining is done using an algorithm.
The method of claim 103, wherein the algorithm involves artificial neural
networks.
The method of claim 103, wherein the algorithm uses fuzzy logic.
The method of claim 103, wherein the algorithm involves fractal and multi-fractal
analysis.
The method of claim 93, further comprising, filtering the reflected light to obtain
light of a wavelength defined by the filter output.
The method of claim 107, wherein algorithmic analysis is performed on the
filtered image.
The method of claim 93, wherein determining involves creating an image of the
difference between reflected diffusion light and reflected polarized light.
The method of claim 93, wherein determining involves comparing the aspect of
the polarization of the reflected light to a calibration signal.
The method of claim 93, wherein determining further comprises considering at
least one of user input and a visual analysis,
A non-invasive imaging device, comprising:

an illumination source comprising an incident light source to direct light
upon an area of concern; and

a detector for detecting a characteristic of the light reflected from the area
of concern.
The device of claim 112, wherein the illumination source is positioned to direct

light at a selected angle alpha.
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114.

115.

116.

117.

118.

119.

120.
121.

122,

123.

124.

125.

126.

127.

The device of claim 112, wherein varying alpha varies the depth of the
measurement of the layers of the area of concern.

The device of claim 114, wherein each depth has a specific angle which produces
a full polarized reflection.

The device of claim 112, wherein the incident light source is an unpolarized light
source.

The device of claim 116, wherein the unpolarized light is white light.

The device of claim 116, wherein the unpolarized light is of a single wavelength.
The device of claim 116, wherein the unpolarized light is of multiple
wavelengths.

The device of claim 112, wherein the incident light source is polarized light.

The device of claim 112, wherein the reflected light is at least one of polarized
light and unpolarized light.

The device of claim 112, wherein the characteristic is at least one of light source,
light intensity, wavelength of light, angle of light, electrical and magnetic
properties of the light, and polarization state of the light.

The device of claim 122, wherein an aspect of the polarization is at least one of an
orientation, an amplitude, a phase, an angle, a shape, a degree, and an amount.
The device of claim 112, further comprising a sensor for capturing an image of
the reflected light.

The device of claim 112, further comprising an optical facility for detecting
reflected light from the skin.

The device of claim 112, further comprising a communication facility for
transmitting the detected information.

The device of claim 112, further comprising a storage facility for storing

information collected by the device.
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