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METHODS AND APPARATUSES FOR AGE APPEARANCE SIMULATION

FIELD

The present application relates generally to methods and apparatuses for age appearance

simulation and more specifically to utilizing ethnicity, age, and gender inputs to predict face shape,

color, and/or texture for simulating an age of an individual using statistical models.

BACKGROUND

It is almost a universal desire in adult humans to look younger. As such, there are a

multitude of products on the market today that promise to reduce the signs of aging. While many

of these products have some effect in reducing the appearance of wrinkles, these solutions are

typically not customized to the individual's needs. Additionally, current computing systems have

been developed for age prediction and progression; however, these programs lack the ability to

accurately determine and/or progress age appearance based on a plurality of criteria.

As an example, U.S. Patent Number 6,734,858 ("the '858 Patent") describes a method and

apparatus for use of computer aging to demonstrate a product benefit. The '858 Patent discloses

that an image may be progressively aged to a predetermined period of time and a determination

may be made regarding the effects of a product on that aging. However, the '858 Patent fails to

address ethnic differences of aging or the ability to account for ethnic-dependent changes to color,

shape, texture, etc., which occur to the face of an individual as the individual ages.

As another example, International application WO2006005917 ("the '917 Publication")

describes a system and/or method for plausible aging of the human face. Specifically, the '917

Publication discloses that vector representations may be utilized for identifying and modifying an

age of an individual in an image. Some embodiments determine relationships of generations of the

same family. However, the '917 Publication fails to provide accuracies related to ethnic-dependent

color changes, shape changes, and/or factors for accurately performing the algorithm described

therein.

Conventional modeling techniques are unable to suitably age or de-age an individual from

a starting age through at least one intermediate age to a final age continuously while maintaining

the realism of gradual shape, color, and (most challengingly) texture changes over time. Thus,



there is a need for an improved aging model and method of predicting age-based changes to

appearance.

SUMMARY

Methods for age appearance simulation of an individual are provided. The methods include

receiving an image of an individual, including a face of the individual, determining an ethnicity of

the individual, and determining an age of the individual. Some embodiments include determining

a desired simulated age of the individual and creating an altered image by altering the image to

represent the desired simulated age of the individual, where altering the image includes using an

ethnic aging model to alter at least one of the following: a shape of the face, a color of the face,

and a texture of the face. In some instances, the methods also include providing the altered image

for display to a user.

In some instances, the method includes receiving an image of the individual, where the

image includes a face of the individual, and where the image is configured as a three-dimensional

image of the face of the individual.

In some instances, creating the altered image includes altering a landmark using a statistical

ethnic shape model, altering the texture using a statistical ethnic texture model, or altering the color

using a statistical ethnic color model.

Apparatuses and non-transitory computer-readable mediums involved in implementations

of the aforementioned methods are also provided herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a system for age appearance simulation.

FIG. 2 depicts a user interface for providing aging and/or de-aging appearance simulation.

FIG. 3 depicts a user interface for capturing an image of an individual for age appearance

simulation.

FIG. 4 depicts a user interface for receiving individual information (e.g., gender, ethnicity,

age).

FIG. 5 depicts a user interface for providing an age appearance simulation.

FIG. 6 depicts an interface for displaying landmark trajectory (i.e. shape) changes with age

based upon a statistical ethnic aging model.



FIG. 7 depicts an interface for displaying texture of facial features based on age appearance

prediction/simulation using a statistical ethnic texture model.

FIG. 8 depicts an interface for applying a color change to an image for age appearance

simulation using a statistical ethnic color model.

FIG. 9 depicts a user interface for applying a shape and/or color change to an image for

age appearance simulation using a statistical ethnic shape and/or color model(s).

FIG. 10 depicts an administrator interface for providing a plurality of multi-level model

textures for age appearance simulation using a statistical ethnic texture model.

FIG. 11depicts a user interface for displaying shape, color, texture, and/or product efficacy

changes to an image for age appearance simulation using a statistical ethnic shape, color, texture

and/or clinical product efficacy model(s).

FIG. 12 depicts a user interface for purchasing products.

FIG. 13 depicts a user interface for providing a detailed product treatment regimen to

counter effects of predicted aging and progress tracking capability.

FIG. 14 depicts a flowchart for age appearance simulation.

FIG. 15 depicts a remote computing device for age appearance prediction.

DETAILED DESCRIPTION

"Consumer" as used herein refers to a person upon whom the use of the age appearance

prediction methods and systems described herein is for cosmetic (i.e., non-medical) purposes.

"Cosmetic" herein means a non-medical method of providing a desired visual effect on an

area of the human body. The visual cosmetic effect may be temporary, semi-permanent, or

permanent.

"Cosmetic agent" means any substance, as well as any component thereof, intended to be

rubbed, poured, sprinkled, sprayed, introduced into, or otherwise applied to a mammalian body or

any part thereof to provide a cosmetic effect (e.g., cleansing, beautifying, promoting attractiveness,

and/or altering the appearance). Cosmetic agents may include substances that are Generally

Recognized as Safe (GRAS) by the US Food and Drug Administration and food additives.

"Cosmetic products" are products that include a cosmetic agent (e.g., skin moisturizers,

lotions, perfumes, lipsticks, fingernail polishes, eye and facial makeup preparations, cleansing

shampoos, hair colors, shave prep, and deodorants).



"Patient" refers to a person upon whom the use of the age appearance prediction methods

and systems herein is for medical or medically related purposes.

"Skin care" means regulating and/or improving a skin condition. Some non-limiting

examples include improving skin appearance and/or feel by providing a smoother, more even

appearance and/or feel; increasing the thickness of one or more layers of the skin; improving the

elasticity or resiliency of the skin; improving the firmness of the skin; and reducing the oily, shiny,

and/or dull appearance of skin, improving the hydration status or moisturization of the skin,

improving the appearance of fine lines and/or wrinkles, improving skin exfoliation or

desquamation, plumping the skin, improving skin barrier properties, improving skin tone, reducing

the appearance of redness, acne, rosacea, or skin blotches, and/or improving the brightness,

radiancy, or translucency of skin.

"Skin care active" means a cosmetic agent that, when applied to skin, provides an acute

and/or chronic benefit to skin or a type of cell commonly found therein. Skin care actives may

regulate and/or improve skin or its associated cells (e.g., improve skin elasticity, hydration, skin

barrier function, and/or cell metabolism).

"Skin care composition" means a composition that includes a skin care active and regulates

and/or improves a skin condition.

"Treatments" refer to any cosmetic or medical skin care, including the application of

products, skin care regimens, or skin procedures.

The systems and methods for age appearance simulation herein may be configured to

provide a user with an aging and/or de-aging prediction and/or simulation experience. In some

instances, the user provides an image of themselves along with gender, ethnicity, and/or age

information, which can be combined with empirical/statistical, age-based facial shape and

complexion (texture and/or color) data models to visually communicate how the user will age.

With this insight, the user can make choices about their skin care treatments and/or procedures to

provide the skin appearance benefit they desire. Additionally or alternatively, these models, when

combined with clinically-based efficacy data could be used to simulate expected results (average

responder, best responder, etc.), thereby helping a user make an informed choice on a suitable

treatment. The term "simulation" includes the predictive nature of the functionality in both 2D and

3D spaces, as well as a projection of imagery (such as a 2D projection), as described herein.



Statistical ethnic models may be applied to at least one facial feature, at least one age

feature, and/or shape to simulate aging/de- aging of the individual. After a simulated application of

a treatment, an image of the user depicting the new simulated appearance of the individual may be

provided. This process may also occur in conjunction with a simulation of the passing of time (e.g.,

what someone would look like 10 years from now with and without treatment).

FIG. 1 depicts an exemplary computing environment for age appearance simulation. As

illustrated in FIG. 1, a network 100 is coupled to a user computing device 102 and a remote

computing device 104. The network 100 may include any wide area network, local network, etc.,

with any combination of wired and/or wireless portions. As an example, the network 100 may

include the internet, a public switch telephone network, a cellular network (such as 3G, 4G, LTE,

etc.). Similarly, the network 100 may include local networks, such as a local area network, Wi-Fi,

Bluetooth network, Zigbee, near field communication, combinations of these and the like.

The user computing device 102 may be configured as any computing device suitable for

capturing images, communicating with the remote computing device 104, and/or providing one or

more user interfaces to a user. For example, the user computing device 102 may be a smart phone,

a personal computer, a laptop, a tablet, or a kiosk. While depicted in FIG. 1 as a mobile device,

the user computing device 102 is not so limited. For example, the user computing device 102 may

be configured to provide the analysis and data described herein, as well as dispense products, print

treatments, and/or provide other tangibles, as well as accept payments in exchange for the

tangibles.

The user computing device 102 may include an image capture device 106 for capturing

digital images. As described in more detail below, the captured images may include a 3D and/or a

2D image. As such, the image capture device 106 may include one or more image sensors and/or

lenses for capturing the desired data.

The remote computing device 104 may be configured to communicate with the user

computing device 102 via the network 100. As such, the remote computing device 104 may include

a server, personal computer, smart phone, laptop, notebook, kiosk, tablet, augmented/virtual reality

headset, and the like. The remote computing device 104 may include a memory component 140

and other components, for example, as depicted in FIG. 1, which stores age simulation logic 144a,

interface logic 144b, and ethnic aging model logic 144c. As described in more detail below, the

age simulation logic 144a may be configured to analyze an image of an individual and perform



age appearance or ethnicity prediction. The interface logic 144b may be configured to create one

or more user interfaces that are provided to the user computing device 102. The ethnic aging model

logic 144c may be configured to run one or more of the ethnic models described herein. In some

instances, the age simulation logic 144a, the interface logic 144b, and/or the ethnic aging model

logic 144c may perform some or all of the described functionality in the user computing device

itself 102 and/or another computing device not depicted in FIG. 1.

The systems and methods described herein may be utilized for a consumer in the field of

cosmetics (e.g., for skin care) or for a patient in the medical field. Collectively, patients and/or

consumers may be referred to herein as "individual(s)." Embodiments related to the medical field

include products for and/or methods relating to the treatment of a medical condition or medically-

related aesthetic treatments, such as products and procedures that require operation by a health

care professional; products used by a health care professional in the course of a medical diagnosis;

products used in the treatment of a disease or other medical condition requiring treatment by a

healthcare professional; products sold with a prescription; and the activities of cosmetic/plastic

surgeons, dermatologists, general medical practitioners, medical spa staff, and pharmaceutical

companies.

FIG. 2 depicts an exemplary user interface 230 for providing an age appearance simulation.

As illustrated, the user interface 230 may include an age predictor option 232, an age simulator

option 234, a products option 236, and a treatments option 238. In response to selection of the age

predictor option 232, the model may be configured to provide age appearance prediction, as

described in more detail. In response to selection of the age simulator option 234, one or more user

interfaces may be provided to simulate aging of the individual. In response to selection of the

products option 236, one or more products for an individual may be recommended to the user. In

response to selection of the treatments option 238, one or more treatments for the individual may

be recommended to the user. In some instances, the user interface 230 may include an ethnicity

predictor option (not shown), which allows a user to select an ethnic appearance prediction.

It should be understood that methods described herein may include capturing an image of

an individual, providing age simulation of an individual, and interacting with a user. Accordingly,

the individual may include any person of which an image is captured and/or aging simulation is

performed. The user may include any user of the user computing device 102. In some instances,

the individual and the user are the same person, but need not necessarily be.



FIG. 3 depicts an exemplary user interface 330 for displaying an image of an individual for

age appearance simulation. As illustrated, the user may capture and/or receive an image of an

individual, which may be displayed in the user interface 330. A use image option 332 may be

provided to utilize the image for age simulation, age prediction, and/or ethnicity prediction. The

image may be captured via the image capture device 106 (FIG. 1) and/or may be downloaded,

received via an electronic communication, etc.

In some instances, the image may be configured as a 3D image of the individual's face.

For example, the image of an individual may be captured with a three-dimensional system (that

may or may not be part of the user computing device 102). The user computing device 102, the

remote computing device 104, and/or other device may perform preprocessing of the captured

image, as desired. Preprocessing of the 2D or 3D image may include removing extraneous objects

from a captured image; reorienting the image so that the facial features align with a predetermined

model; landmarking facial features of the image; and adjusting the landmarks to be on substantially

consistent positions for a plurality of individuals.

In some instances, a 3D image of an individual may be converted to a two-dimensional

representation, for example, by projecting one or more landmarks from the three-dimensional

image onto two dimensions from a front view and/or side view. Once the image is converted to

(or captured as) a 2D image and/or is otherwise preprocessed, the image may be analyzed for

wrinkle area and other age features in one or more regions of the face. For example, wrinkles in

the periorbital region of the face may be determined and classified according to size. The image

may also be analyzed for other age features such as visible spots on a standard and/or cross-

polarized version of the image. Likewise, other features (pores, texture/color, acne, rosacea, etc.)

may be detected using parallel-polarized or other imaging modalities.

FIG. 4 depicts an exemplary user interface 430 that includes an ethnicity option 432, a

gender option 434, and a current age option 436. It is to be appreciated that fewer or more criteria

may be entered by a user. In response to selection of the ethnicity option 432, the user may input

the ethnicity of an individual. In some instances, the interface 430 may permit a user to input

ethnicity as a percentage of various separate ethnic groups. In this case, the expected changes

produced by the statistical aging models for each ethnic group (shape, color, and/or texture,

described below) would be combined using a weighted average proportional to the input

ethnicities. This multi-ethnic expected change may then be used for simulation of the input image.



In response to selection of the gender option 434, the user may input the gender of the individual.

In response to selection of the current age option 436, the user may input the current age of the

individual. In some instances, one or more options for user input may be automatically determined

by the system from past user actions, image analysis, etc.

FIG. 5 depicts an exemplary user interface 530 for providing an age prediction and an age

appearance prediction/simulation. As illustrated, the user interface 530 may provide a simulation

aging/de-aging of an individual. Specifically, the image of an individual may be aged and/or de-

aged using statistical ethnic models (e.g., a statistical ethnic shape model, a statistical ethnic texture

model, a statistical ethnic color model), which may be performed by the remote computing device

104 and/or the user computing device 102.

The user interface 530 may include a products option 532, a treatments option 534, and/or

a home option 536. In response to selection of the products option 532, one or more products may

be provided for treating the expected aging changes. In response to selection of the treatments

option 534, one or more treatment regimens may be provided. In response to selection of the home

options 536, the interface may return to the user interface 230 to begin a new capture and analysis.

The user interface 530 may also display a predicted or apparent age of an individual based

on analysis of the image. For example, corresponding left and right landmarks (such as eyes, ears,

cheeks, etc.) may be averaged about a central vertical axis on the image (in this example it is

assumed that the individual has substantial facial symmetry). Continuing with this example, age

features such as wrinkles and spots, distances between facial features, ratios related to the

distances, etc. may be determined and collected for determining the apparent age of the individual.

In some instances, the vertical and/or horizontal distance between each pair of points on the

landmarks can be measured and ratios between the distances calculated. Based on the selected age

features, the ratios, the distances, and the ethnicity of the individual, the remote computing device

104 and/or the user computing device 102 can determine an apparent age.

As people age, they undergo shape changes to their face and create age features, at least

some of which are unique to their ethnicity. For example, the distances between facial features

(such as eyes, cheeks, and ears), the sizes of facial features, and the like may indicate the age of

the individual, in light of the individual's ethnicity. By comparing the ratios and distances to an

average person of that ethnicity at a plurality of different ages, the remote computing device 104

and/or the user computing device 102 may determine an apparent age. Additionally, the detected



features may be utilized to further determine the apparent age. Spot analysis scores, wrinkle

analysis scores, landmark distances, landmark ratios, and absolute landmark coordinates may be

combined to form a complete feature set representing the individual's face for use in one or more

age prediction/simulation models (e.g., shape and texture/color models). Each feature may be

normalized, for example, between [0, 1] based on its maximum and minimum value in the ethnic

population.

To build a suitable age prediction model, the number of feature inputs to the model may be

reduced to simplify the model and/or avoid over-fitting. In some instances, only the single highest-

correlating wrinkle feature to age may be retained out of all possible wrinkle scores. Additionally,

any feature with a correlation less than a predetermined threshold may be eliminated. In some

instances, the threshold may be chosen to be about 0.5. In some instances one or more ethnic

groups may have different thresholds, such as about 0.4 for the African ethnic group. Further, the

remaining features may be input to a Correlation-based Feature Selection (CFS) algorithm to find

features that highly correlate with age, yet are uncorrected with each other. These steps reduce the

number of features down to 8 or 9, depending on the ethnic group, while still maintaining good

correlation with age. The optimal selected subset of features may be input into a Linear Regression

classifier to develop a linear predictive model of age such as in the form:

predicted age = c + Wi

where n is the number of features in the model, W and are the model weight and feature value

for the ith feature, respectively, and c is a constant. To predict the age for any new individual (i.e.,

someone who was not previously part of the model), the relevant subset of features may be

computed and then input into the equation above to calculate the predicted age.

The prediction models herein need not be limited to just simple linear regression models,

but could be more advanced models that better represent feature trajectories across a range of ages,

such as polynomial models, other non-linear models (smoothing splines, multivariate adaptive

regression splines (MARS), etc.), neural networks, etc. Likewise, similar measurements and

prediction models could be made to determine the ethnicity for that individual, either resulting in

a single ethnic group prediction or some mixture of multiple ethnic groups.

FIG. 6 depicts an exemplary interface 630 for mapping facial landmarks detected in a

captured image and providing predicted trajectories of the facial features of the individual. In the



example illustrated in FIG. 6, the arrows indicate the expected movement of facial landmarks as

the individual ages. The direction and magnitude of each arrow may be determined from the ethnic

shape model, based on the statistical analysis of a population of other individuals of the same

ethnicity. As an example, an arrow 632 corresponding to the chin region of an individual indicates

the expected movement of the chin region of the individual over time. In this example, the tail of

the arrow 632 indicates the position of the chin region at a first age, and the head of the arrow 632

indicates where the chin region is expected to be after a predetermined number of years, based on

the shape aging model of an average person of the same age and ethnicity. Similarly, arrows 634

and 636 illustrate the expected jaw line movement of the individual over time, as predicted by the

model. In this example, arrows 640 and 642 illustrate expected movement of the individual's ears,

as predicted by the model. Arrow 638 illustrates expected movement of a forehead landmark of

the individual, as predicted by the model.

It should be understood that the arrows 632, 634, 636, 640, and 642 correspond to various

facial landmarks where age is expected to alter the position of these facial features. The arrows

illustrate the magnitude and direction of expected movement. Thus, the forehead arrow 638, for

example, appears relatively short, because age is not expected to drastically affect that portion of

the face for the ethnicity model depicted.

The remote computing device 104 may compare the distances between facial features, the

ratios, and/or the positions of the individual's facial features and compare that data to the

distribution of that ethnicity. Based on that comparison, the individual's apparent age and/or

ethnicity may be determined. Additionally, the remote computing device 104 may alter the image

to the desired simulated age by altering the shape of the individual's face (and making other

adjustments described herein) to substantially match the features of the average person of that

ethnicity using statistical ethnic shape, texture, and/or color models.

Facial landmarks that identify common points across individuals in 3D and/or 2D space

may be placed on a captured image manually, for example, by selecting an appropriate location on

the image. Additionally or alternatively, facial landmarks may be detected automatically by known

methods such as Active Shape Models (ASM), Constrained Local Models (CLM), cascade

classifiers, template matching, etc. Automatically detected landmarks may be further manually

adjusted for accuracy through an interface that allows a user to interactively move the landmarks

to their desired location.



It should be understood that the interface 630 of FIG. 6 (as well as the interfaces 730, 830,

930, and/or 1030 of FIGS. 7-10, respectively), may or may not be provided to the user. In some

instances, these interfaces may be provided only to an administrator for maintenance and/or

troubleshooting. In some instances, the interfaces 630, 730, 830, 930, and/or 1030 may not be

accessible to a user. As such, these administrator interfaces are provided herein to illustrate a

process that may be utilized for providing the described functionality.

FIG. 7 depicts an exemplary interface 730 for applying shape changes of facial features

based on age appearance simulation models. As illustrated, the interface 730 may provide a

depiction of the image of an individual with a shape modification, based on the desired simulated

age and the statistical ethnic shape models. Specifically, utilizing the exemplary landmark

placement changes depicted in FIG. 6, the image in FIG. 6 may be modified to produce the result

in FIG. 7 . As an example, the modified (aged) image in the interface 730 has a wider mouth, eyes

that sink, and a wider nose; the extent of which is determined by the model.

In some instances, a plurality of models can be created, such as a shape model, a color

model, and a texture model. In some instances, the shape model may represent a manner in which

the landmark points move according to age, representing such changes as weight gain, sagging of

skin or other facial features, etc. In some instances, the color model may represent a manner in

which the intensity values of each pixel change on average according to age, representing effects

such as under eye dark circles, overall pigmentation changes, eye color changes, etc. In some

instances, the texture model may represent a manner in which the intensity values of each pixel

change with respect to relatively finer textural details of the skin, such as wrinkles and fine lines,

hyper- and hypo-pigmented spots, and sun damage. The shape, color, and texture models return

the expected landmark positions and pixel values, respectively, for a predetermined age. In some

instances, such as when the image captured is a 3D image, these shape, color, and texture models

represent 3D changes; for example, a 3D shape model may indicate how 3D changes in face shape

or topology occur. A 3D color or texture model may indicate how color or texture change with

respect to each triangle in a 3D triangular mesh.

In some instances, the shape model may be built by linear regression on the landmark points

that have been symmetrically averaged and aligned through Generalized Procrustes Analysis

(GPA). Landmarks may be aligned across an ethnic group population to account for rotation and/or

shift across individuals. In some instances, images may be further aligned based on a vertical



position of the eyes, such that an average vertical eye coordinate is common between the individual

and a model. Other landmarks such as a top of the forehead or bottom of the neck may be detected

to add additional landmarks to the population and images. For each X and Y landmark coordinate,

a linear regression line may be fitted with age as the independent variable in the form:

P = M * Age + B s h

where P represents the predicted points at the given age, and sh and 5 sh are the regression model

weights and coefficients. Naturally, this shape model need not be limited to a linear regression

model, but could be implemented with many other linear and/or non-linear prediction models such

as a polynomial model, smoothing splines, MARS, neural network, etc. Furthermore, in the case

of 3D image capture, this shape model may be built using landmark coordinates in 3D space, that

is, X, Y, and Z coordinates.

In some instances, the color model may be built by performing a linear regression on the

image pixel color values. However, the population images that are used to build the model may be

aligned. This includes determining a population average face. The GPA aligned landmarks may

be averaged together to produce the average landmark locations of the population. Then, for each

individual's image, thin plate spline (TPS) warping may be used to distort the image by using the

landmark locations as anchors and moving them from their original locations to those of the

population average. TPS warping is a non-rigid transformation technique that uses radial basis

functions to interpolate intermediate points to the anchors, which are then mapped to pixel color

values. Once all images of all individuals have been warped to the mean face shape, a linear

regression model for each pixel can be calculated, as the pixels may be aligned. This color

regression model could have the form:

/ = l * Age + B l

where the image / , and regression parameters c and 5 c are matrices of size equal to that of the

3-channel RGB images (Width x Height x 3). This color model predicts the pixel values making

up the facial image for a given age.

In order to simulate aging or de-aging of a new image, both shape and color models can be

applied for realism. It should be understood that the color model has been built relative to the mean

landmark locations of the population, i.e., the "average face shape." Thus, the image predicted

from the color model may be warped from the population mean landmark points to the desired

landmark points for the aged/de-aged individual.



One method of applying the shape model is to compute the delta between the expected

landmark coordinates at the desired age and the expected landmark coordinates at the individual's

actual age (both according to the shape model), and then adding this delta to the individual's actual

landmark coordinates, thus producing the predicted landmark coordinates of the individual at the

desired age. Additionally, TPS can be used to warp the image of the individual by moving the

actual coordinates to the location of the predicted coordinates. As will be understood, other

methods of image warping may be used besides TPS, including, but not limited to, an affine or

perspective transformation, elastic deformation, or other parametric or non-parametric methods.

Similarly, a delta can be computed using the color model between the expected color at the

desired age and the expected color at the individual's actual age. This delta can likewise be added

to the image to produce the predicted image. It should be understood that before adding the delta,

the delta image must be warped to the predicted landmark points in order to line up with the

warping of the individual's image from the shape model.

FIG. 8 depicts an exemplary interface 830 for viewing a color model to be applied to the

captured image for age appearance simulation. As illustrated in FIG. 8, the interface 830 may

represent an average color of an average person of the determined ethnicity for the desired

simulated age. Accordingly, a mapping of the color may be applied to the image from FIG. 7 for

further modification.

FIG. 9 depicts an exemplary interface 930 for viewing a color change to an image for age

appearance simulation. As illustrated, the color map from FIG. 8 may be applied to the image from

FIG. 7 to provide a further modified image that incorporates both shape change of facial features

and color change of the face. As described above, the pixels in the image may be compared to the

pixels in the image of the average person. Based on the comparison of the pixels, the pixels in the

image may be altered to substantially match at least a portion of the image from FIG. 8. As an

example, some embodiments may only compare color at areas of interest, such as those that

experience shape change and/or predetermined landmark areas.

In some instances, the aging or de-aging simulation herein may be improved via a more

sophisticated texture model in the wavelet domain to enhance textural features beyond what is

possible with the color model method. For example, an image of an individual may be warped and

decomposed into a smoothed wavelet pyramid. Linear regression may then be performed across a

population for a plurality of pixels in each wavelet pyramid level to build a model to predict



wavelet intensity versus age of the individual. A wavelet pyramid for the desired simulated age

may be predicted using the wavelet pyramid regression model. Texture of the desired simulated

age may be enhanced utilizing the predicted wavelet pyramid for the desired simulated age.

An expected delta shape change between the original age and the desired simulated age

may be found using the shape regression model. This delta may be added to the actual shape of

the individual's face in the image to find the aged shape of the individual. The image of the

individual and other images that have been modified from the image may be warped to

substantially match that of the aged shape. Likewise, a color difference between the original age

and the desired simulated age may be added to the warped image to produce an aged image with

a color delta. The texture of the color-delta image may be enhanced using the predicted wavelet

pyramid.

FIG. 10 depicts an exemplary interface 1030 for providing a plurality of multi-level model

textures in the wavelet domain for age appearance simulation. As illustrated in FIG. 10, the

interface 1030 may be configured to provide texture changes in the images 1032, 1034, 1036 to

illustrate changes of the average person of a particular ethnicity at various ages. This feature may

be utilized to simulate wrinkles and other age features.

FIG. 11 depicts an exemplary user interface 1130 for a texture change to the image for age

appearance simulation. In response to selection of the age simulator option 234 from FIG. 2, the

interface 1130 may be provided. As illustrated, the user interface 1130 may be presented to the

user and may provide a simulated image of the individual at a predetermined future age. The image

provided in the user interface 1130 may be the result of applying the texture changes to the image

from FIG. 9 (as well as the shape changes and/or color changes). The user interface 1130 may

include a products option 1132 and/or a treatments option 1134. As described in more detail below,

in response to selection of the products option 1132, one or more products may be recommended

for treating the expected aging changes. In response to selection of the treatments option 1134, one

or more treatment regimens may be recommended.

FIG. 12 depicts an exemplary user interface 1230 for purchasing products to help improve

the appearance of aging skin. In response to selection of the products option 1132 from FIG. 11

(and/or the products option 236 from FIG. 2), the user interface 1230 may be provided. Based on

the ethnicity, current age appearance, the expected aging, and/or other criteria, one or more

products may be recommended to the user. Also provided are purchase options 1232, 1234, 1236



for purchasing one or more of the recommended products. In some instances, the user interface

1230 may include an option to purchase all of the recommended products with a single selection

(e.g., a "purchase all" option).

FIG. 13 depicts an exemplary user interface 1330 for providing treatments, such as the

recommended application of products or suggestions for medical procedures, to counter effects of

predicted aging. In response to selection of the treatments option 1134 from FIG. 11 (and/or the

treatments option 238 from FIG. 2), the user interface 1330 may be provided. Based on the actual

age of the individual, the age progression, and/or other factors, one or more treatments may be

recommended to the user. Also provided are a track progress option 1332, a simulate treatment

option 1334, and a home option 1336. In response to selection of the track progress option 1332,

the user may capture additional images of the individual to track progress of the age features and

age appearance over time. This can show the user the effect of the treatment. In response to

selection of the simulate treatment option 1334, the user computing device 102 may simulate the

results of using the selected treatment(s) on the individual over time. In some instances, this may

be implemented by building specific shape, color, and/or texture aging models using a population

of only individuals who have used or have been provided the selected treatment(s), such as for

example, products or procedures within the context of a clinical trial. An age simulated image

showing the effect of the treatment may then be created using these treatment aging models. An

age simulated image without use of the treatment may also be created using the standard population

models. These two images may be compared by the user to see a simulation of aging with and

without the treatment. In another instance, a single set of shape, color, and/or texture models may

be built with duration of treatment (or similar product use frequency measurement) included as an

additional independent variable to age. In this way, the models intrinsically represent the visual

change with respect to age and treatment usage together. Simulated images may be created using

such a model with or without treatment, or even with varying levels of treatment, for comparison

by the user.

It should be understood that the systems and methods herein may be utilized to simulate

intrinsic and extrinsic aging/de-aging. For example, the present systems and models may be

utilized to simulate the extrinsic aging effects associated with certain user action, such as smoking,

weight gain, weight loss, etc. As aging and/or de-aging simulation is applied to a plurality of years

within a predetermined range, the resulting collection of images (e.g., the original captured image



of the individual, a first altered image that represents a first desired simulated age, a second altered

image that represents a second desired simulated age, etc.) may be combined into an animation.

This may be utilized as a slideshow or video to show a prediction of the individual aging and/or

de-aging. For a smooth animation through a plurality of ages, it may be desirable to generate a

plurality of intermediary years in accordance with the statistical ethnic models herein. The present

systems and methods develop smooth, continuous models for shape, color, and texture, which

enables the creation of a continuous simulation to smoothly age/de-age an individual from a

starting age to a final age through any and all intermediate ages, at whatever age resolution is

desired (i.e., the age delta between subsequent frames of a video animation).

It should also be understood that aged texture may be applied without a smooth continuous

texture model. For example, a shape model may be used to find an expected delta between the

original age and the desired simulated age. This may be added to the true shape of the individual's

face to find a target facial shape. An exemplary target individual may be selected whose age

features will be extracted and added to the source individual. High frequency components of the

target individual may be extracted. Additionally, these components may be warped to the target

shape and applied to the warped image to produce the aged simulated image.

FIG. 14 depicts a flowchart for exemplary age appearance simulation. As illustrated in

block 1450, an image of an individual may be received, where the image includes the face of the

individual. In block 1452, an ethnicity of the individual may be determined. In block 1454, an age

of the individual may be determined. As will be understood, determining an age, ethnicity, and/or

other feature may include processing data from an image to estimate the age (or "apparent age")

or other feature. In some instances, determining an age, ethnicity, and/or other feature may include

receiving input from a user to identify the corresponding data, such as receiving from the user the

individual's actual age. In block 1456, a desired simulated age of the individual may be

determined, such as by receiving the desired simulated age via user input. In block 1458, an altered

image may be created by altering the image of the individual from block 1450 to represent the

desired simulated age of the individual. Altering the image may include at least one of the

following: altering a shape of the face, altering a color of the face, and altering a texture of the

face. In block 1460, an altered image may be provided for display to a user.

FIG. 15 depicts a remote computing device 104 for age appearance simulation. As

illustrated, the remote computing device 104 includes a processor 1530, input/output hardware



1532, network interface hardware 1534, a data storage component 1536 (which stores user data

1538a, aging data 1538b, and/or other data), and the memory component 140. The memory

component 140 may be configured as volatile and/or nonvolatile memory and as such, may include

random access memory (including SRAM, DRAM, and/or other types of RAM), flash memory,

secure digital (SD) memory, registers, Compact Discs (CD), Digital Versatile Discs (DVD), and/or

other types of non-transitory computer-readable mediums. Depending on the particular

embodiment, these non-transitory computer-readable mediums may reside within the remote

computing device 104 and/or external to the remote computing device 104.

The memory component 140 may store operating logic 1542, the age simulation logic 144a,

the interface logic 144b, and the ethnic aging model logic 144c. The age simulation logic 144a,

the interface logic 144b, and the ethnic aging model logic 144c may each include a plurality of

different pieces of logic, each of which may be embodied as a computer program, firmware, and/or

hardware, as an example. A local interface 1546 is also included in FIG. 15 and may be

implemented as a bus or other communication interface to facilitate communication among the

components of the remote computing device 104.

The processor 1530 may include any processing component operable to receive and

execute instructions (such as from a data storage component 1536 and/or the memory component

140). The input/output hardware 1532 may include and/or be configured to interface with

microphones, speakers, a display, and/or other hardware.

The network interface hardware 1534 may include and/or be configured for communicating

with any wired or wireless networking hardware, including an antenna, a modem, LAN port,

wireless fidelity (Wi-Fi) card, WiMax card, Bluetooth chip, USB card, mobile communications

hardware, and/or other hardware for communicating with other networks and/or devices. From

this connection, communication may be facilitated between the remote computing device 104 and

other computing devices, such as the user computing device 102.

The operating logic 1542 may include an operating system and/or other software for

managing components of the remote computing device 104. As also discussed above, the age

simulation logic 144a may reside in the memory component 140 and may be configured to cause

the processor 1530 to determine an age appearance of an individual and/or age progression

simulation. Similarly, the interface logic 144b may be utilized to provide user interfaces, as



described herein. The ethnic aging model logic 144c may be utilized to provide one or more of the

ethnic aging models described herein.

It should be understood that while the components in FIG. 15 are illustrated as residing

within the remote computing device 104, this is merely an example. In some instances, one or

more of the components may reside external to the remote computing device 104. It should also

be understood that, while the remote computing device 104 is illustrated as a single device, this is

also merely an example. In some instances, the age simulation logic 144a, the interface logic 144b,

and the ethnic aging model logic 144c may reside on different computing devices. As an example,

one or more of the functionality and/or components described herein may be provided by a remote

computing device 104 and/or user computing device 102, which may be coupled to the remote

computing device 104 via the network 100.

Additionally, while the remote computing device 104 is illustrated with the age simulation

logic 144a, the interface logic 144b, and the ethnic aging model logic 144c as separate logical

components, this is also an example. In some instances, a single piece of logic may cause the

remote computing device 104 to provide the described functionality.

In some instances, the present method may be implemented via an augmented or virtual

reality experience, for example, with an augmented or virtual reality headset (e.g., Microsoft™

HoloLens™, Oculus Rift™, etc.). In an augmented or virtual reality experience, an individual may

view and interact with a virtual 3D model of themselves after an aging/de- aging simulation. For

example, a 3D image of the individual may be captured, and then the shape, color, and/or texture

models herein may be applied to simulate aging or de-aging by a desired number of years. Product

efficacy models may likewise be applied either separately or in conjunction with the aging

simulation. Finally, the simulated 3D image of the individual may be projected into 3D augmented

or virtual space for the individual to view and/or interact with.

In a similar manner, an aging/de- aging simulation could be applied in real-time to a video

feed of the individual, which is then displayed back to the individual in a mirror-like fashion. The

captured video would be used to construct a virtual 3D model of the individual, which is then

simulated and projected back to the individual in some manner of display. In this way, an

individual may move around to examine the simulated version of themselves as if looking in a

mirror.



Combinations/Examples

A. A method for age appearance simulation of a patient comprising:

receiving an image of the patient, wherein the image includes a face of the patient;

determining an ethnicity of the patient;

determining an age of the patient;

determining a first desired simulated age of the patient;

creating a first altered image by altering the image to represent the first desired simulated

age of the patient, wherein altering the image includes using an ethnic aging model to alter at least

one of the following: a shape of the face, a color of the face, and a texture of the face; and

providing the first altered image for display to a user.

B. The method of paragraph A, wherein the image is a three-dimensional image.

C. The method of paragraph B, comprising converting the three-dimensional image

into a two-dimensional projection of the three-dimensional image.

D. The method of any preceding paragraph, wherein the image is received as a two-

dimensional image for processing and display in two-dimensional space.

E. The method of any preceding paragraph, further comprising determining a shape in

the image using landmarks, wherein creating the first altered image includes altering at least one

landmark using a statistical ethnic shape model, and wherein altering the landmark includes

altering at least one of the following: the location of a point on an eye, the location of a point on

the nose, the location of a point on the mouth, the location of a wrinkle, and the location of a point

along the jaw.

F. The method of any preceding paragraph, further comprising determining a texture

in the image, wherein creating the first altered image includes using a statistical ethnic texture

model to alter at least one of the following: a texture of the face, a movement of skin, the presence

of a wrinkle, and the extent of a wrinkle.

G. The method of any preceding paragraph, further comprising determining the color

of the image, wherein creating the first altered image includes using a statistical ethnic color model

to alter at least one of the following: a color of the face, a color of hair, a color of an eyebrow, a

color of an eye, the darkening of an under-eye dark circle, the presence of a visible spot, and the

extent of a visible spot.

H. The method of of any preceding paragraph, further comprising:



determining a desired action of the patient, selected from aging or de-aging with options to

consider smoking, weight gain, weight loss, and/or combinations of these; and

determining an effect of the action.

I . The method of any preceding paragraph, further comprising:

determining a second desired simulated age of the patient;

creating a second altered image that represents the second desired simulated age of the

patient using a statistical ethnic model; and

creating an animation that represents aging of the patient using the first and second altered

images.

J . The method of paragraph I, wherein the animation is presented as a video that

includes intermediary ages between the first and second desired simulated ages, which smoothly

represents changes in shape, color, and/or texture.

K. The method of any preceding paragraph, further comprising:

determining a treatment for the patient to undergo to affect the determined age of the

patient; and

altering the image to represent results of the patient undergoing the treatment.

L. The method of paragraph K, wherein the results of undergoing the treatment are

based upon clinical trial data and presented as best responder, average responder, or another level

of response.

M. The method of any preceding paragraph, wherein the ethnicity is specified by a user

as a combination or a ratio of a plurality of ethnic groups and where a statistical ethnic model is

likewise combined by the combination or the ratio.

N. The method of any preceding paragraph, further comprising storing the image and

the first altered image for increasing accuracy of future predictions.

O. The method of any preceding paragraph, wherein the first altered image is provided

to a user as an augmented reality experience or virtual reality experience such that the user may

observe and interact with an aged version of the user in real time in augmented space or virtual

reality space.

P. The method of any preceding paragraph, wherein creating the first altered image

includes using at least one aging feature associated with the ethnicity of the patient.



Q. The method of any preceding paragraph, wherein determining the age of the patient

includes estimating an apparent age of the patient.

R. The method of any preceding paragraph, wherein determining the ethnicity of the

patient includes estimating the ethnicity of the patient.

S. Apparatus for age appearance simulation of a patient comprising:

a storage device containing instructions; and

a processor configured to execute the instructions so as to:

receive an image of the patient, wherein the image includes a face of the patient;

determine an ethnicity of the patient;

determine an age of the patient;

determine a first desired simulated age of the patient;

create a first altered image by altering the image to represent the first desired

simulated age of the patient, wherein altering the image includes using an ethnic aging

model to alter at least one of the following: a shape of the face, a color of the face, and a

texture of the face; and

provide the first altered image for display to a user.

T. The apparatus of paragraph S, wherein the image is a three-dimensional image.

U. The apparatus of paragraph T, wherein the processor converts the three-

dimensional image into a two-dimensional projection of the three-dimensional image.

V. The apparatus of any preceding paragraph, wherein the image is received as a two-

dimensional image for processing and display in two-dimensional space.

W. The apparatus of any preceding paragraph, wherein the processor determines a

shape in the image using landmarks and creates the first altered image by altering at least one

landmark using a statistical ethnic shape model, and wherein altering the landmark includes

altering at least one of the following: the location of a point on an eye, the location of a point on

the nose, the location of a point on the mouth, the location of a wrinkle, and the location of a point

along the jaw.

X. The apparatus of any preceding paragraph, wherein the processor determines a

texture in the image and creates the first altered image using a statistical ethnic texture model to



alter at least one of the following: a texture of the face, a movement of skin, the presence of a

wrinkle, and the extent of a wrinkle.

Y. The apparatus of any preceding paragraph, wherein the processor determines a

color of the image and creates the first altered image by using a statistical ethnic color model to

alter at least one of the following: a color of the face, a color of hair, a color of an eyebrow, a color

of an eye, the darkening of an under-eye dark circle, the presence of a visible spot, and the extent

of a visible spot.

Z. The apparatus of any preceding paragraph, wherein the processor:

determines a desired action of the patient, selected from aging or de-aging with options to

consider smoking, weight gain, weight loss, and/or combinations of these; and

determines an effect of the action.

AA. The apparatus of any preceding paragraph, wherein the processor:

determines a second desired simulated age of the patient;

creates a second altered image that represents the second desired simulated age of the

patient using a statistical ethnic model; and

creates an animation that represents aging of the patient using the first and second altered

images.

BB. The apparatus of paragraph AA, wherein the animation is presented as a video that

includes intermediary ages between the first and second desired simulated ages, which smoothly

represents changes in shape, color, and/or texture.

CC. The apparatus of any preceding paragraph, wherein the processor:

determines a treatment for the patient to undergo to affect the determined age of the patient;

and

alters the image to represent results of the patient undergoing the treatment.

DD. The apparatus of paragraph CC, wherein the results of undergoing the treatment are

based upon clinical trial data and presented as best responder, average responder, or another level

of response.

EE. The apparatus of any preceding paragraph, wherein the ethnicity is specified by a

user as a combination or a ratio of a plurality of ethnic groups and where a statistical ethnic model

is likewise combined by the combination or the ratio.



FF. The apparatus of any preceding paragraph, wherein the processor stores the image

and the first altered image for increasing accuracy of future predictions.

GG. The apparatus of any preceding paragraph, wherein the first altered image is

provided to a user as an augmented reality experience or virtual reality experience such that the

user may observe and interact with an aged version of the user in real time in augmented space or

virtual reality space.

HH. The apparatus of any preceding paragraph, wherein the processor creates the first

altered image using at least one aging feature associated with the ethnicity of the patient.

II. The apparatus of any preceding paragraph, wherein the processor determines the

age of the patient by estimating an apparent age of the patient.

JJ. The apparatus of any preceding paragraph, wherein the processor determines the

ethnicity of the patient by estimating the ethnicity of the patient.

While certain examples and embodiments herein may have been described with regard to

facial features and landmarks, it is to be appreciated that such models and techniques may also be

extended to other landmarks throughout the rest of the body, such as shoulders, elbows, hands,

fingers, knees, feet, etc. In such a manner, shape, color, and/or texture changes may be applied to

the entire body for a full body simulation, as would be desired in some augmented or virtual reality

embodiments.

All numeric ranges described herein are inclusive of narrower ranges; delineated upper and

lower range limits are interchangeable to create further ranges not explicitly delineated.

Embodiments described herein can comprise, consist essentially of, or consist of, the essential

components as well as optional pieces described herein. As used in the description and the

appended claims, the singular forms "a," "an," and "the" are intended to include the plural forms

as well, unless the context clearly indicates otherwise.

Every document cited herein, including any cross referenced or related patent or

application is hereby incorporated herein by reference in its entirety unless expressly excluded or

otherwise limited. To the extent that any meaning or definition of a term in this document conflicts

with any meaning or definition of the same term in a document incorporated by reference, the

meaning or definition assigned to that term in this document shall govern.



What is claimed is:

1. A method for age appearance simulation of a patient comprising:

receiving an image of the patient, wherein the image includes a face of the patient;

determining an ethnicity of the patient;

determining an age of the patient;

determining a first desired simulated age of the patient;

creating a first altered image by altering the image to represent the first desired simulated

age of the patient, wherein altering the image includes using an ethnic aging model to alter at least

one of the following: a shape of the face, a color of the face, and a texture of the face; and

providing the first altered image for display to a user.

2 . The method of claim 1, wherein the image is a three-dimensional image.

3 . The method of claim 2, comprising converting the three-dimensional image into a two-

dimensional projection of the three-dimensional image.

4 . The method of claim 1, wherein the image is received as a two-dimensional image for

processing and display in two-dimensional space.

5 . The method of claim 1, further comprising determining a shape in the image using

landmarks, wherein creating the first altered image includes altering at least one landmark using a

statistical ethnic shape model, and wherein altering the landmark includes altering at least one of

the following: the location of a point on an eye, the location of a point on the nose, the location of

a point on the mouth, the location of a wrinkle, and the location of a point along the jaw.

6 . The method of claim 1, further comprising determining a texture in the image, wherein

creating the first altered image includes using a statistical ethnic texture model to alter at least one

of the following: a texture of the face, a movement of skin, the presence of a wrinkle, and the

extent of a wrinkle.



7 . The method of claim 1, further comprising determining the color of the image, wherein

creating the first altered image includes using a statistical ethnic color model to alter at least one

of the following: a color of the face, a color of hair, a color of an eyebrow, a color of an eye, the

darkening of an under-eye dark circle, the presence of a visible spot, and the extent of a visible

spot.

8. The method of claim 1, further comprising:

determining a desired action of the patient, selected from aging or de-aging with options to

consider smoking, weight gain, weight loss, and/or combinations of these; and

determining an effect of the action.

9 . The method of claim 1, further comprising:

determining a second desired simulated age of the patient;

creating a second altered image that represents the second desired simulated age of the

patient using a statistical ethnic model; and

creating an animation that represents aging of the patient using the first and second altered

images.

10. The method of claim 9, wherein the animation is presented as a video that includes

intermediary ages between the first and second desired simulated ages, which smoothly represents

changes in shape, color, and/or texture.

11. The method of claim 1, further comprising:

determining a treatment for the patient to undergo to affect the determined age of the

patient; and

altering the image to represent results of the patient undergoing the treatment.

12. The method of claim 11, wherein the results of undergoing the treatment are based upon

clinical trial data and presented as best responder, average responder, or another level of response.



13. The method of claim 1, wherein the ethnicity is specified by a user as a combination or a

ratio of a plurality of ethnic groups and where a statistical ethnic model is likewise combined by

the combination or the ratio.

14. The method of claim 1, further comprising storing the image and the first altered image for

increasing accuracy of future predictions.

15. The method of claim 1, wherein the first altered image is provided to a user as an

augmented reality experience or virtual reality experience such that the user may observe and

interact with an aged version of the user in real time in augmented space or virtual reality space.

16. The method of claim 1, wherein creating the first altered image includes using at least one

aging feature associated with the ethnicity of the patient.

17. The method of claim 1, wherein determining the age of the patient includes estimating an

apparent age of the patient.

18. The method of claim 1, wherein determining the ethnicity of the patient includes estimating

the ethnicity of the patient.

19. Apparatus for age appearance simulation of a patient comprising:

a storage device containing instructions; and

a processor configured to execute the instructions so as to:

receive an image of the patient, wherein the image includes a face of the patient;

determine an ethnicity of the patient;

determine an age of the patient;

determine a first desired simulated age of the patient;

create a first altered image by altering the image to represent the first desired

simulated age of the patient, wherein altering the image includes using an ethnic aging

model to alter at least one of the following: a shape of the face, a color of the face, and a

texture of the face; and



provide the first altered image for display to a user.

20. The apparatus of claim 19, wherein the image is a three-dimensional image.

21. The apparatus of claim 20, wherein the processor converts the three-dimensional image

into a two-dimensional projection of the three-dimensional image.

22. The apparatus of claim 19, wherein the image is received as a two-dimensional image for

processing and display in two-dimensional space.

23. The apparatus of claim 19, wherein the processor determines a shape in the image using

landmarks and creates the first altered image by altering at least one landmark using a statistical

ethnic shape model, and wherein altering the landmark includes altering at least one of the

following: the location of a point on an eye, the location of a point on the nose, the location of a

point on the mouth, the location of a wrinkle, and the location of a point along the jaw.

24. The apparatus of claim 19, wherein the processor determines a texture in the image and

creates the first altered image using a statistical ethnic texture model to alter at least one of the

following: a texture of the face, a movement of skin, the presence of a wrinkle, and the extent of a

wrinkle.

25. The apparatus of claim 19, wherein the processor determines a color of the image and

creates the first altered image by using a statistical ethnic color model to alter at least one of the

following: a color of the face, a color of hair, a color of an eyebrow, a color of an eye, the darkening

of an under-eye dark circle, the presence of a visible spot, and the extent of a visible spot.

26. The apparatus of claim 19, wherein the processor:

determines a desired action of the patient, selected from aging or de-aging with options to

consider smoking, weight gain, weight loss, and/or combinations of these; and

determines an effect of the action.



27. The apparatus of claim 19, wherein the processor:

determines a second desired simulated age of the patient;

creates a second altered image that represents the second desired simulated age of the

patient using a statistical ethnic model; and

creates an animation that represents aging of the patient using the first and second altered

images.

28. The apparatus of claim 27, wherein the animation is presented as a video that includes

intermediary ages between the first and second desired simulated ages, which smoothly represents

changes in shape, color, and/or texture.

29. The apparatus of claim 19, wherein the processor:

determines a treatment for the patient to undergo to affect the determined age of the patient;

and

alters the image to represent results of the patient undergoing the treatment.

30. The apparatus of claim 29, wherein the results of undergoing the treatment are based upon

clinical trial data and presented as best responder, average responder, or another level of response.

31. The apparatus of claim 19, wherein the ethnicity is specified by a user as a combination or

a ratio of a plurality of ethnic groups and where a statistical ethnic model is likewise combined by

the combination or the ratio.

32. The apparatus of claim 19, wherein the processor stores the image and the first altered

image for increasing accuracy of future predictions.

33. The apparatus of claim 19, wherein the first altered image is provided to a user as an

augmented reality experience or virtual reality experience such that the user may observe and

interact with an aged version of the user in real time in augmented space or virtual reality space.



34. The apparatus of claim 19, wherein the processor creates the first altered image using at

least one aging feature associated with the ethnicity of the patient.

35. The apparatus of claim 19, wherein the processor determines the age of the patient by

estimating an apparent age of the patient.

36. The apparatus of claim 19, wherein the processor determines the ethnicity of the patient by

estimating the ethnicity of the patient.
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