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(57) Abstract: A computer-implemented method for scaling an object is described. Two or more lines are generated on a display of
the mobile device. The user is imaged with a camera of the mobile device. The image of the user is displayed on the display of the
mobile device. Upon determining the feature of the user aligns with the first of the two or more lines on the display of the mobile
device, an image of the user is captured. A number of pixels per unit of distance are determined based at least in part on a number of
pixels between a predetermined point on the captured image and the feature of the user, and a predetermined distance between a
camera of the mobile device and the first of the two or more lines on the display.
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SYSTEMS AND METHODS FOR SCALING AN OQBIECT

RELATED APPLICATIONS

{0881]  This application clatms priority to U.S. Application No. 61/990,553,
entitled SYSTEMS AND METHODS FOR SCALING AN OBIECT, filed on May §,

2014, which is incorporated herein in its entirety by this reference.
BACKGROUND

{88482]  The use of computer systems and computer-related technologies
continues to increase at a rapid pace. This increased use of computer systems has
influenced the advances made to computer-related techunologies. Indeed, computer
systems have increasingly become an integral part of the business world and the ac-
tivities of individual consumers. Compuoters have opened up an entire industry of
internet shopping. o many ways, online shopping has changed the way consumers
purchase products. For cxample, a consumer may want t¢ know what they will look
like in and/or with a product. On the webpage of a certain product, a photograph of
a model with the particular prodoct may be shown. However, users may want to see

more accurate depictions of themselves in relation to various products.
DISCLOSURE OF THE INVENTION

{88831  According to at least one embodiment, a computer-implemented
method for scaling an object is described. Two or more lines may be gencrated on a
display ot the mobile device. The user is imaged with a camera of the mobile de-
vice. The image of the user may be displayed on the display of the mobile device.
A uscr may be instructed to align a feature of the user with a first of the two or more
fines on the display. The featurc of the user may include the eyes of the user. Upon
determining the feature of the user aligns with the first of the two or more lines on
the display of the mobile device, an image of the gser may be captured. A number
of pixels per unit of distance may be determined based at lcast in part on a number
of pixels between a predetermined point on the captured image and the feature of the
user, and a predetermined distance between a camera of the mobile device and the

first of the two or more lines on the display.
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{0084}  In onc embodiment, a distance associated with the feature of the us-
er may be determined based on a produet resulting from multiplying a nomber of
pixels associated with the featore of the user by the determined number of pixels per
unit of distance in the captored image. A model of the user may be scaled based on
the determined distance associated with the feature of the user,

{08881  In one embodiment, when the feature of the user aligns with a sec-
ond of the two or more lincs on the display of the mobile device may be determined.
Upon determining the feature of the user aligns with the second of the two or more
hines on the display of the mobile device, a second image of the user may be cap-
tured. A correction value may be determined based on an equivalency between cal-
culating a distance associated with the feature of the user in the captured image and
caiculating a distance associated with the feature of the user in the sccond captured
image. A model of the user may be scaled based on the determined correction value.

{6886] A computing device configured to scale an ¢bject is also described.
The device may include a processor and memory in electronic communication with
the processor. The memory may store instructions that are cxecutable by the proces-
sor to generate two or more lines on a display of the mobile device, instruct a user to
align a feature of the user with a first of the two or more lines on the display, and
upon determining the feature of the user aligns with the first of the two or more lines
on the display of the mobile device, capture an image of the user. The memory may
store instructions executable by the processor to determine a mumber of pixels per
ugnit of distance based on a2 number of pixels between a predetermined point on the
captured image and the feature of the user.

{66871 A computer-program product to scale an object is also described.
The computer-program product may include a non-transitory computer-readable me-
dium that stores instructions. The instructions may be exccutable by a processor to
generate two or more lines on a display of the mobile device, instruct a user to align
a feature of the user with a first of the two or more Hnes on the display, and upon
determining the feature of the user aligns with the first of the two or more lines on
the display of the mobile device, capture an image of the user. The instructions may

be executable by the processor to determine a number of pixels per unit of distance
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based on a number of pixels between a predetermined point on the captured itmage
and the feature of the user.

{88881 Features from any of the above-mentioned cmbodiments may be
used in combination with one another in accordance with the general principles de-
scribed herein. These and other embodiments, features, and advantages will be more
fully understood upon reading the following detailed deseription in conjunction with

the accompanying drawings and claims.
BRIEF DESCRIPTION OF THE DRAWINGS

{8848%9]  The accompanying drawings illustrate a nomber of exemplary em-
bodiments and arc a part of the specification. Together with the following descrip-
tion, these drawings demonstrate and explain various principles of the instant disclo-

sure.

751

{8816] FIG. 1 is a block diagram illustrating one cmbodiment of an envi-
ronment in which the present systems and methods may be impiemented;

{0811] FIG. 2 is a2 block diagram iHustrating another embodiment of an en-
vironment in which the present systems and methods may be implemented;

{8812] FIG. 3 s a block diagram illustrating one example of a scaling
maodule;

{88131  FIG. 4 15 a diagram illustrating onc example of a user capturing an
image for use in the systems and methods deseribed herein;

{0614] FIG. 5 is a diagram illustrating an examplc arrangement of a device
for capturing an image of the user for use in the systems and methods described
herein;

{88158] FIG. 6 is a diagram lustrating an example arrangement of a device
for capturing an image of the user for use in the systocms and methods described
herein;

{8816] FIG. 7 18 a flow diagram illustrating one example of a method for
capturing an image of 8 user in relation to a line generated on a display of a mobile
device:

{8817] FIG. 8 1s a flow diagram illustrating one example of a method for

scaling a model of a user;
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{B818]  FIG. 9 is a flow diagram tllustrating another example of a method
to scale a 3D model; and

{8818] FIG. 18 depicts a block diagram of a computer system suitable for
implementing the present sysiems and methods.

{0828 While the embodiments described herein are susceptible to various
modifications and alternative forms, specific embodiments have been shown by way
of example in the drawings and will be described in detail hercin. However, the ex-
emplary embodiments described hercin are not intended to be limited to the particu-
tar forms disclosed. Rather, the instant disclosure covers all modifications, equiva-

fents, and alternatives falling within the scope of the appended claims.
BEST MODE(S) FOR CARRYING OUT THE INVENTION

{8021} In various situations, it may be desirable to scale an object. For ex-
ample, it may be desirable to scale a two-dimensional (2D) model and/or image of a
uscr. Likewise, it may be desirable to scale a three-dimensional (3D) model of a us-
¢r 50 that two or more 3D models may be mated and scaled according to a common
scale. For mstance, the systems and methods described herein may allow for proper
scaling of 3D models when virtually tying-on prodocts (e.g., virteally trying-om a
pair of glasses). Accordingly, s scaled 3D model of the user may be mated with a
scaled 3D model of a pair of glasses. Although cxamples used herein may describe
the scaling of a aser and/or a pair of glasses, it is understood that the systems and
methods described herein may be used to scale a model of any object.

{0822] FIG. 1 is a block diagram tllustrating one embodiment of an envi-
ronment 100 in which the present systems and methods may be implemented. In
some embodiments, the systems and methods described herein may be performed on
a single device {e.g., device 105). For example, the systems and method described
herein may be performed by a scaling module 115 that is located on the device 105,
Hxamples of device 105 include mobile devices, smart phones, personal computing
devices, computers, servers, etc.

{06231 In some configurations, a device 105 may include the scaling mod-
ule 115, a camera 120, and a display 125, In one example, the device 105 may be

coupled to a database 110, In one embodiment, the database 110 may be internal to
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the device 105. In another embodiment, the database 110 may be exterval to the de-
vice 105, In some configurations, the database 110 may include model data 130,

{00624] In onc embodiment, the scaling module 115 may scale a model of a
user. In one example, scaling a 3D model of a user enables the user to view an im-
age on the display 123 of the scaled, 3D model of the user in relation to another 3D
object. For instance, the image may depict a user virtaally trying-on a pair of glass-
es with both the user and the glasses being scaled according to a common scaling
standard determined by scaling module 115,

{88281  In some configurations, the scaling module 115 may obtain one or
more images of the user in relation to one or more lines generated and shown by
scaling module on display 125. Scaling module 115 may store scaling information
in database 110. Thus, model data 130 may include scaling information determined
by scaling module 115, 1mage data captured by camera 120, information and data
regarding a model of a user, information and data regarding a model of one or more
objects, information regarding the position of the one or more lnes generated and
shown by scaling module 115 on display 120, and algorithms used by scaling module
115 to determine one or more distances in a particular unit of distance associated
with an image of 2 user captured by camera 120.

{80826]  Accordingly, in one crabodiment, the 3D model of an object and/or
user may be obtained based on the model data 130. In one example, the model data
130 may be based on an average model that may be adjusted according to measure-
ment information determined about the object {e.g.. a morphable mode! approach).
In one example, the 3D model of the object and/or user may be a lincar combination
of the average model. In some embodiments, the model data 130 may include one or
more definitions of color {e.g., pixel information) for the 3D model. In one exam-
ple, the 3D model may have an arbitrary size. ln some embodiments, the scaled 3D
model (as scaled by the systems and methods described herein, for example) may be
stored in the model data 130, In some cases, an rendered, two-dimensional fmage
bascd on the scaled 3D model may be displayed via the display 125, For example,
an image of a virtual fry-on based on the scaled 3D representation of a user and a 3D
model of glasses scaled according 1o determined scaling may be displayed on display

125.

(o]
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{88271 FIG. 2 is a block diagram lustrating another embodiment of an cu-
vironment 200 in which the present systems and methods may be implemented. In
some embodiments, a device 105-a may communicate with a server 210 via a net-
work 205, Examples of nctworks 203 inchide local arca networks (LAN), wide area
networks (WAN), virtual private networks (VPN3, cellular networks (using 3G
and/or LTE, for example), etc. In some configurations, the network 205 may be the
internet. Io some configurations, the device 105-a may be one example of the device
105 tllustrated in FIG. 1. For example, the device 105-a may include the camera 120,
the display 125, and an application 215. It is noted that in some embodiments, the
device 105-a may not include a scaling module 118.

{0628] In some embodiments, the server 210 may include the scaling mod-
ule 115, 1o one embodiment, the server 210 may be coupled to the database 110, For
example, the scaling module 115 may access the model data 130 in the database 110
via the server 210. The database 110 may be internal or external to the server 210,

{88297 In some configurations, the application 215 may capture one or
more images via camera 120, lp one embodiment, upon capturing the tmage, the ap-
plication 215 may transmit the captured image to the server 210, In some cases, the
scaling module 115 may obtain the image and may generate a scaled 3D modef of the
user as describe above and as will be described in further detail below. In one ex-
ample, the scaling module 115 may transmit scaling information and/or information
based on the scaled 3D model of the user to the device 105-a. In some configura-
tions, the application 215 may obtain the scaling ionformation and/or information
based on the scaled 3D model of the object and may output an image based on the
scaled 3D model of the object to be displayed via the display 125,

{8836] FIG. 3 is a block diagram illustrating one example of a scaling
module 115-a. The scaling medule 115-a may be oue example of the scaling module
115 illustrated in FIGS. 1 or 2. The scaling module 115-a may include line genera-
tign module 305, determination module 31, tmage capturing module 318, pixel ratio
module 320, measuring module 325, scaling module 330, scale correcting module
335.

{88311  In one embodiment, line generation module 305 may generate two

or more lines on a display of the mobile device. For example, line generation mod-
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ule 305 may generate three lines on a display of the mobile device. Thus, Hne gen-
eration module 305 may generate a fust line towards the top of the screen, a sccond
line below the first line, and a third line below the first and second lines. Determi-
nation module 310 may determine when a feature of a8 uscr aligns with a first line
gencrated on the display of the mobile device. In some cases, scaling module 115-a
may prompt the user to align their eyes with a line gencrated and displayed on the
screcn of a mobile device. In response, the user may indicate when the feature of
the user is aligned with the geverated line. The feature of the user may include a
distance between two points on the user’s face. For example, the feature may in-
clade the eyes or pupils of the wser. Accordingly, in some embodiments, scaling
module 115-2 may determine that the uscr’s eyes arc aligned with the generated lne
when the user presses a button (e.g., the user presses an “OK” buttony. Upon deter-
mining the feature of the user aligns with the first line generated on the display of
the mobile device, image capturing module 315, in conjunction with a camera on the
mobile device, may capture an image of the wser. Accordingly, with the cyes being
the feature of the user, the location of the user’s eyes in the captured image of the
user may be associated with the location of the first line on the display to determine
a distance between the user’s eyes and/or o scale a model of the user.

{8832] 1o onc embodiment, pixel ratio module 320 may determinge a num-
ber of pixels per unit of distance in the captured image of the user based on 8 num-
ber of pixels between a predetermined point on the captured image and the featare of
the user, and a predetermined distance between a front-facing camera of the mobile
device and oune or more of the lincs generated on the display. For example, on a mo-
bile device with a screen size of 768 pixels hovizontally, 1024 pixels vertically, the
mobile device may be held in a portrait orientation with the front-facing camera lo-
cated at the top of the mobile device, the top row of pixels on the screen being the 1-
row of pixels and the bottom row of pixels being the 1024-row of pixels. A first line
may be generated on the screen may be 265 pixels down from the top of the screen.
in some cases, cach line generated on the screen may include two or more pixels.
Thus, a line three pixels wide may be centered at the 265-row of 1024 pixcls. When
the determination module 310 detects that the user’s eyes are aligned with the first

line, image capturing module 315 may capture an image. The distance between the

-3
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camera and cach line may be a predetermined distance accessible te the scaling
module 1i5-a. Assuming the center of the front-facing camera is located one-half
inch (%-in} above the f-row of 1024 pixels, the line generated on the screen may be
approximately two and onc-half inches (2-%27) below the center of the camers based
on a pixel density of 132 pixels per inch. Taking the difference between the 1-tow
of 1024 pixels and the 265-row of 1024 pixels, being 264 pixels, and converting this
differcnce of 264 pixels by 132 pixels per inch gives 2 inches between the -row and
the 265-row of 1024 pixels. Adding the one-half inch distance between the 1-row of
1024 pixels and the camera gives a total distance of two and one-half inches.

{88331 The pixel ratio module 320 may determine that the eyes of the user
in a captured image of the user arc located X number of pixels down from the center
of the field of view of the camera when the image is capturcd with the mobile device
held in a vertical orientation against a vertical wall, the X number of pixels being
determined by the resolution of the camera. Knowing that the cyes of the user
should be approximately two and one-half inches down from the distance from the
center of the ficld of view of the camera in the image, the pixel ratio medule 320
may determine that the pixel per unit distance ratic (pixels per inch in this case) of
those pixels vsed to compose the image of the user is the quotient of the X number
of pixels divided by the two and one-half inches.

{0834 Based on this determined pixel ratio, any distance between two
point on the face of the user {e.g., distance between the user’s eyes) may be deter-
mined. Accordingly, measuring module 325 may determine the distance associated
with the feature of the user based on a product of a number of pixels associated with
the feature of the user and the determined number of pixels per anit of distance in
the captured image determined by the pixel ratio module 320, In other words, the
measuring module 325 may convert the number of pixels in the image between the
user’s eyes into a particular anit of distance (e.g., inches, millimeters, cte.) based on
the determined pixels ratio. Scaling module 330 may scale a model of the user {e.g.,
3D model and/or 2D image of the user) based on the determined distance associated
with the feature of the user.

{68351  In one embodiment, determination module 310 may determine when

the feature of the user aligns with a second line generated on the display of the mo-
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bile device. The sccond line may be positioned at a row of pixels below the first
tine. Upon determining the feature of the user aligns with the second of the two or
more lines generated and shown on the display of the mobile device, image capturing
module 315 may capture a second image of the user.

{0836] 1o some embodiments, scale correcting module 335 may determine a
correction value based on an equivalency between calculating a distance associated
with the feature of the user in a first captured image and calculating a distance asso-
ciated with the featurc of the user in a second captured image, and so forth (ie,
third and fourth captored images, etc.). Scaling module 330 may scale a model of
the user based on the determined correction value.

{6837] FIG. 4 is a diagram 400 iHustrating an example of a device 1035-b
for capturing an image of the user. The device 105-b may be one example of the de-
vices 105 illustrated 1w FIGS. 1 or 2. Ag depicted, the device 105-b may include a
camera 120-a, a display 125-a, and an application 215-a. The camera 120-a, display
123-a, and application 215-a may cach be an example of the respective camera 120,
display 125, and application 215 tllustrated in FIGS, 1 or 2,

{88381 In one embodiment, the scaling module 115 may generate a first
finc 415 and a sccond line 420 on the display 125-a of device 105-b. In one embod-
iraent, the depiction of user 405 may be a reflection of the user on the surface of dis-
play 125-a, or an tmage being generated by a camera 120-a. Accordingly, the user
may align an image of the user 405 in display 125-a with the first line 415, Upon
determining the user is aligning the image of the user’s eyes 405 with first line 415,
scaling module 115 may capture an image of the user. Additionally, or alicrnatively,
upon determining the user aligning the reflection of the user’s cyes 405 with second
Hine 420, scaling module 115 may capture an image of the user. Thus, in some em-
boediments, scaling module 115 may capture two or more images of the user, a first
image with the user aligning his or her reflection 405 with first line 415 and a sec-
ond image with the user aligning his or her reflection 405 with second line 420, and
so forth.

{0638]  In some embodiments, the depiction of user 405 may be a real-time
capture of user via camera 120-3, the display 125-a showing a continuous live feed

of the user captured by camera [20-a. Accordingly, the aser may align the real-time
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capture of the user 405 with the first line 415, Upon determining the user is aligning
the real-time capture of the user’s eves 405 with first line 4185, scaling module 115
may automatically capture an image of the user. Additionally, or alternatively, upon
determining the user aligning the real-time capture of the user’s eyes 405 with sec-
ond loe 420, scaling module 115 may automatically capture an image of the user.
Thus, in some embodiments, scaling module 115 may automatically capture two or
more images of the user, a first image with the user aligning his or ber real-time cap-
ture 405 with first Hne 415 and 2 sccond image with the user aligeing his or her real-
time capture 405 with second line 420, and so forth.

{88481 Accordingly, scaling module 115 may use information associated
with the distance 410 between the camera 120-3 and the first line 415 and the dis-
tance 425 between camcra 120-a and the scecond line 420 to determine a size of a
feature of the user {e.g., distance between the pupils, ete). Scaling module 115 may
use this determined size information to scale a model of the user in relation to one or
more other objects.

{88411 FIG. 5 is a diagram illustrating an example arrangement 500 of a
device 105-¢ for capturing an tmage 535 of a user S25 for use in the systems and
methods described herein. Device 105-¢c may be one example of dovice 105 in FIGS,
1, 2, and/or 4. In particular, the arrangement 500 depicts a side view 505 of the de-
vice 105-¢ capturing an image of the user 525 and a front view 530 of a resulting
image of the user 535. The side view 505 depicts the field of view 510 of a front-
facing camera of the device 105-c. The dotted line 515 depicts the center of the
field of view 510 and the dotted line 520 depicts the vertical position of a horizontal
line genevated on the screen of device 105-¢ (e.g., a first line 415, a second line 420,
etc.} relative to device 105-¢ positioned vertically against a wall in 8 portrait or
fandscape mode. As described above, the scaling module 115 captures an image of
user 525 (e.g., image 535) when a feature of the user 525 {e.g., the eyes of user 525)
aligns with a line gencerated and displayed on the screen of device 105-¢.

{68421  The front view 530 depicts the captured image 335 of user 523, be-
ing captured when the eyes of user 525 aligned with the position 520 of the line gen-
erated and displayved on the screen of device 105-¢. Although the front view 530 de-

picts several dotted Hnes in association with the image 535, in some embodiments,

i¢
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the dotted lines are depicted for description purposces. For example, the distance 540
depicts the distance between the eyes of user 5235 depicted in image 535 and the cen-
ter 515 of the field of view 310 of the camera of device 105-¢. In some embodi-

ments, the distance 540 is a predetermined value. For example, assuming the posi-

RN

tion 520 of the geuerated line depicts the first Hine, the first line may be placed 3
inches (about 76.2 mm) below the center 515 of the field of view 510 of the camera.
{#043] Assuming V., represents the distance 340 in millimeters, V,, repre-
millimeters, and P,y vepresents the number of pixels within distance 545, then the
16 ratio (Vaw/Vps) would be equivalent to the ratio (Po,/P,), as each ratic describes
the pixel density at relatively the same depth in the captured image. Since Vg iS
predetermined and both Vi, and Py are each obtained by counting pixels in image
535, it follows that the only unknown value of the four values is Pum. Thus, P

may be determined by solving equation 1 (Eg. 1)
Vi oo
Pom = pr‘ * ";m"" {Eq. 1}
px

{88447  Accordingly, scaling module 115 may determine the pixel to inches

ratio and/or pixels to millimeters ratio for the feature of the vser. Since the depth of

20 the eyes is relatively the same as the forehead of the user, the determined pixel ratio
may be used to determine the distance between the user’s eyes. For example, assum-

ing the distance 540 1s predetermined to be 3 inches, and assuming the scaling mod-

ule 115 determines there are 300 pixels between the center 515 of the field of view

510 and the position 520 of the line generated on the display of device 105-¢, then

b
N

scaling moedule 115 may determine that there are approximately 100 pixels per inch
{about 3.937 pixels per mum) relative to the area in the image at the same depth as the
eves and forchead of the user in irsage 535, Scaling module 115 may determine
there are 275 pixels between the pupils of the user in image 535, Based on the 100
pixels per inch approximation, scaling module 115 may determine that distance 545
30 is 2.75 inches, or about 70 mm. Accordingly, scaling module 115 may scale an im-
age and/or model of user 525 {e.g., 3D model) based on the approximated distance

between the user’s pupils.

it
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{8845] FIG. 6 is a diagram illustrating an example arrangement 600 of a
device 105-d for capturing an image of the user 525 for use in the systems and meth-
ods described herein. The arrangement 600 depicts a side view of device 105-d.
Device 105-d may be one example of device 105 in FIGS. 1, 2, 4, and/or 5. The ar-
rangement 600 also depicts a front view of an tmage 5335 captured by a camera of
device 105-¢. Ag described above, the scaling module 115 may captore an image of
aser 525. However, as depicted in arrangement 600, the field of view 610 of the
camera {e.g., vertical window field of view and/or horizontal window field of view)
may be skewed as a result of the camera not being placed perfectly flat in device
105-¢c. For example, the camera may be placed such that the direction of a ray emit-
ted from the horizontal and vertical center of the camera’s field of view would not
be orthogonal to the surface of the screen of the camcra. Thus, the position of the
camera on the mobile device may be skewed, resulting in potential errors in the ap-
proxtmation of distances relative to image 630. Scaling module 115, however, may
adjust for the skew of a camers to more accurately scale an image/model of a user,
as described below.

{0046] Assuming Pl represents the pupil distance of the user in a first
tmage {e.g., image 630), that P1,, represents the number of pixels between the pupils
of the user in the first image, Viam teprescuts the distance beotween the generated
line and the center of the camera’s field of view, V1, represents the number of pix-
els between the generated line and the center of the camera’s field of view, and A
represents distance 635, in onc embodiment, distance 635 may represent a correction
value. Scaling module 115 may use the correction value 635 1o correct an approxi-
mation of the distance Pl associated with the feature of the user {e.g., distance

548y, Accordingly, the distance Pla. may be determined by solving equation 2 {Eq.

2}
. Vi ) ‘
Plym = Plpx * ;'i:% {Eq. 2)
{0847 Assuming P2, represents the pupil distance of the user in 3 second
image {e.g., image 630), that P2, represents the number of pixels between the pupils

of the user in the first image, V2, represents the distance between the generated
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tine and the center of the camera’s field of view, V2,4 represents the number of pix-
els between the gencrated line and the center of the camersa’s field of view, and A
represents distance 6335, in one embodiment, distance 635 may represent a correction

value. Scaling module 115 may use the correction value 635 to correct an approxi-

5 mation of the distance Plnn associated with the feature of the user (e.g., distance
545). Accordingly, the distance P2, may be determined by solving equation 3 (Eq.
3.
Pl = P2yy 8 (Eq. 3)
V2pyt 4 :
1

{68481 However, both Eq. 2 and Eq. 3 contain the same unknown value, A,
which represcuts correction value distance 635 induced by the skew of a camera.
between the feature of the user {e.g., the user’s pupil distance, etc.), it follows that

15  Eg. 2 is equivalent to Eq. 3. Thus, a scale correction value, A, may be determined
based on an equivaiency between calculating a distance associated with the feature
of the user in a first captured image and calculating a distance associated with the
featyre of the user in a second captured tmage. Scaling module 330 may scale a
modei of the user based on the determined correction value, A, Accordingly, A may

20 be determined by sciting Bq. 2 equal to FEg. 3 and then solving for A, as shown in
equation 4 {Eq. 4).

P2y ZimmV ipx— PlpnV lmmV 2psx

A= (Bq. 4)

Pyl Lygm— P2pxV 2mm

25 {8849]  Accordingly, knowing the valae for A, the scaling module 115 may
determine the values of Pl and P2y, In the case of any variation between the
values determined for Plyy, and P2, respectively, in some embodiments, an aver-
age of the determined values may be used to correct the scale.

{8856] FIG. 7 is a flow diagram 1Hostrating one example of a method 700

30 for capturing an image of a user in relation to a line generated on a display of a mo-
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bile device. In some configurations, the method 700 may be implemented by the
scabing module 115 ilustrated in FIGS. 1, 2, or 3.

{06531] At block 703, twg or more lines on a display of the mobile device
may be generated via a processor of a mobile device. In some embodiments, a user
may be instructed to align a feature of the user with a first of the two or more lines
on the display. The featare of the user may include a distance between two points on
the user’s face. For example, the featore may include the eyes of the user.

{88521  In some cmbodiments, scaling module 115 may itnstract a user to
hold 2 mobile device vertically against a vertical surface {e.g., wall, mirror, stc.), to
align a reflection of the user’s eyes on the surface of a screen of the mobile device
with 2 line generated and shown on the screen, and for the user to indicatc when the
cyes are aligned. In some embodiments, scaling module 115 may determine when a
real-time, continuous capture of the user displaved on a screen of a mobile device
indicates a detectable feature of the user aligning with a line generated and shown on
the screcn. At block 710, upon determining the feature of the user aligns with the
first of the two or more lines on the display of the mobile device, an imsage of the
yser may be captured.

{08653] FIG. 8 is a flow diagram illustrating another example of a method
800 for scaling a model of a user. in some configurations, the method 800 may be
implemented by the scaling module 115 illustrated in FIGS. 1, 2, or 3.

{88547 At block 8035, a number of pixels per unit of distance may be deter-
mined bascd on a number of pixcls between a predetermined point on the captored
image and the feature of the user, and a predetermined distance between a camera of
the mobile device and 4 line generated on a display of the mobile device. At block
8§10, a distance associated with the feature of the user may be determined based on a
product resulting from multiplying a number of pixels assoctated with the feature of
the user by the determined number of pixels per unit of distance in the captured im-
age. At block 815, a model of the user may be scaled based on the determined dis-
tance associated with the feature of the user.

{B855] FIG. 9 is a flow diagram tllustrating another example of 2 method

900 for generating a correction value used to scale a model of a user. In some con-
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figurations, the method 900 may be impiemented by the scaling module 115 tllus-
trated 1n FIGS. 1, 2, or 3.

{88561 At block 905, a first image of 8 user may be captured opon deter-
mining a feature of a user aligns with g first line generated on a display of 2 mobile
device. At block 910, a second image of a user may be captured upon determining
the feature of the user aligns with a second line generated on the display of the mo-
bile device. At block 915, a correction value may be determined based on an
equivalency between calculating a distance associated with the feature of the user in
the first captured image and calculating a distance associated with the feature of the
user in the second captured image. At block 920, a model of the user may be scaled
based on the determined correction value.

{08577  FIG. 18 depicts a block diagram of a computer system 1000 suita-
ble for implementing the present systems and methods. For example, the computer
system 1000 may be suitable for implementing the device 105 illustrated in FIGS. |
2, or 6 and/or the server 210 illustrated in FiG. 2. Computer system 1000 includes a
bus 1005 which interconnects major subsystems of computer systern 1000, such as a
central processor 1010, a system memory 1015 (typically RAM, but which may also
include ROM, flash RAM, or the like), an input/output controller 1028, an external
audio device, such as a speaker system 1025 via an audio output interface 1030, an
external device, such as & display screen 1033 via display adapter 1040, a keyboard
1045 (interfaced with a kevboard controller 1350) (or other input device), multiple
gniversal serial bus (USB) devices 1055 {interfaced with a USB controlier 1060),
and a storage interface 1065, Also included are a mouse 1075 {or other point-and-
click device} interfaced through a serial port 1080 and a network interface 1085
{coupled directly to bus 1005).

{0858] Bus 1005 allows data communication between central processor
1010 and system memory 1015, which may include read-only memory (ROM) or
flash memory {neither shown), and random access memory {(RAM) (not shown), as
previcusly noted. The RAM is generally the main memory into which the operating
system and application programs are loaded. The ROM or flash memory can contain,
among other code, the Basic Input-Output system (BIOS) which controls basic

hardware operation such as the interaction with peripheral components or devices.
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For example, the scaling moedule 115-b to implement the present systems and meth-
ods may be stored within the system memory 1015, Applications {e.g., application
218) resident with computer system 1000 are generally stored on and accessed via a
non-transitory computer readable medium, such as 8 hard disk drive {e.g., fixed disk
1070) or other storage medium. Additionally, applications can be in the form of elec-
tronic signals modulated in accordance with the application and data communication
technology when accessed via interface 1085,

{88597 Storage interface 1065, as with the other storage interfaces of com-
puter system 1000, can connect to a standard computer readable medium for storage
and/or retrieval of information, such as a fixed disk drive 10644, Fixed disk drive
1044 may be a part of computer system 1000 or may be separate and accessed
through other interface systems. Network interface 1085 may provide a direct con-
nection to a8 remote server via a direct network link to the Internet via a POP (pont
of presence). MNetwork interface 1085 may provide such connection using wireless
techniques, including digital cellular telephone connection, Cellular Digital Packet
Data {CDPD) connection, digital satellite data connection, or the like.

{88601 Many other devices or subsystems (not shown) may be connected in
8 similar manner (e.g., document scanners, digital cameras, and so on). Converscly,
all of the devices shown in FIG. 10 need not be present to practice the present sys-
tems and methods. The devices and subsystems can be interconnected in different
ways from that shown in FIG. 10. The operation of a computer system soach as that
shown in FIG. 10 is readily known in the art and is not discussed in detail in this ap-
plication. Code to implement the present disclosure can be stored in a non-transitery
computer-readable medium such as one or more of system memory 1015 or fixed
disk 1070. The operating system provided on computer system 1000 may be 108",
MS-DOSY, MS-WINDOWSY, 08/2%, UNIX®, Linux®, or another known operating
system.

{8861l While the foregoing disclosure sets forth various embodiments us-
ing specific block diagrams, flowcharts, and examples, each block diagram compo-
nent, flowchart step, operation, and/or component described and/or illustrated herein
may be implemented, individually and/or collectively, using a wide range of hard-

ware, software, or firmware {or any combination thereof) configurations. In addition,
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any disclosure of components contained within other components should be consid-
ered exemplary in nature since many other architectures can be implemenied to
achiove the same functionality.

{08621 The process parameters and sequence of steps described and/or il-
fustrated hercin are given by way of example only and can be varied as desired. For
example, while the steps illustrated and/or described hercin may be shown or dis-
cussed in a particular order, these steps do not necessarily need to be performed in
the order illustrated or discussed. The various exemplary methods described and/or
illustrated herein may also omit one or more of the steps described or illustrated
herein or include additional steps in addition to those disclosed.

{6063] Furthermore, while wvarious cmbodiments have been described
and/or illustrated herein in the context of fully functional computing systems, one or
more of these exemplary embodiments may be distributed as a program product in a
varicty of forms, regardless of the particular type of computer-readable media used
to actually carry out the distribution. The embodiments disclosed herein may also be
implemented using software modules that perform certain tasks. These software
modules may include script, batch, or other executable files that may be stored on a
compuicr-readable storage medium or in & computing system. In some embodiments,
these software modules may configure a computing system to perform one o1 more
of the exemplary embodiments disclosed herein.

{8864] The foregoing description, for purpose of explanation, has been de-
scribed with reference to specific embodiments. However, the illustrative discus-
sions above are not intended to be cxhaustive or to limit the invention to the precise
forms disclosed. Many modifications and variations are possible in view of the
above teachings. The embodiments were chosen and described in order to best ex-
plain the principles of the present systems and methods and their practical applica-
tions, to thereby cuable others skilled in the art to best utilize the present systems
and methods and various embodiments with various modifications as may be suited
to the particular use conterplated.

{0865]  Unless otherwise noted, the terms “a” or “an,” as used in the specifica-
tion and claims, are to be construed as meaning “at least one of” In addition, for case of

use, the words “including” and “havineg.” as used in the specification and claims, are
> o &0 b

17



WO 2015/172115 PCT/US2015/030034

interchangeable with and have the same meaning as the word “comprising.” In addi-
tion, the term “based on” as used in the specification and the claims is to be con-

strued as meaning “based at least upon.”
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What s claimed is:

I A computer-implemented method for scaling an tmage of a user, the method
comprising:
generating, via a processer of a mobile device, two or more lines on a display
of the mobile device;
imaging the user with a camera of the mobile device, whercin the image of the
user is displaved on the display of the mobile device;
upon determining a feature of the user aligns with the first of the two or more
hinegs on the display of the mobile device, capturing, via the processor,
an image of the user; and
determining, viz the processor, 2 number of pixcls per unit of distance based
at least in part on:
{1) a number of pixels between a predetermined point on the captored
image and the feature of the user; and
(i1} a predetermined distance between a camera of the mobile device

and the first of the two or more lines on the display.

2. The method of claim 1, further comprising:
determining, via the processor, a distance associated with the feature of the
user based on a product resulting from multiplying a number of pixels
associated with the feature of the user by the determined number of
pixels per unit of distance in the captured image.
3. The method of claim 2, further comprising:

scaling, via the processor, a model of the user based on the determined

distance associated with the feature of the user.
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4. The method of clatm 1, further comprising:
instructing, via the processor, a user to align a feature of the user with a
second of the two or more lines on the display; and
upon determining the feature of the user aligns with the second of the two or
more lines on the display of the wmobile device, capturing, via the
processor, a second image of the user.
3. The method of claim 4, further comprising:
determining, via the processor, a correction value based on an equivalency
between calculating a distance associated with the feature of the user in
the captured image and calculating a distance associated with the
feature of the user in the second captured image.
6. The method of clatm 5, further comprising:
scaling, via the processor, a model of the user based on the determined
correction value.
7. The method of claim 1, wherein aligning the feature of the user comprises

aligning a reflection of the user’s eyes with the first of the two or more lings on the

display.

8. A computing device configured to scale ap object, comprising:
a Processor;
memory in electronic communication with the processor;
instructions stored in the memory, the instructions being executable by the
PIOCessor 10!
generate two or more Hines on a display of the mobile device;
timage the user with a camera of the mobile device, wherein the image
of the user is displayed on the display of the mobile device;
upon detcrmining the feature of the user aligns with the first of the two
or more lines on the display of the mobile device, capture an

image of the aser; and

20
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determine a number of pixels per unit of distance based at least
on:
(i} & number of pixels between a predetermined point
captured image aund the featurc of the user; and
(it} a predetermined distance between a camera of the
device and the first of the two or more lines
dispiay.
9. The computer device of claim 8, wherein the instructions are

executable by the processor to:

in part

on the

mobile

on the

further

determine a distance associated with the feature of the user based on a

product resulting from multiplying & number of pixels associated with

the feature of the user by the determined namber of pixels per

distance in the captured image.

16, The computer device of claim 9, wherein the instructions are

executable by the processor to:

unit of

further

scale a model of the user based on the determined distance associated with the

feature of the user.

11, The computer device of claim 8, wherein the iunstructions arc

executable by the processor to:

farther

instruct a user to align a feature of the user with a second of the two or more

lines on the display;

upon determining the feature of the user aligns with the second of the two or

more lines on the display of the mobile device, capture 2 second image

of the user.
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12, The computer device of claim 11, wherein the instructions arc further
executable by the processor to:

determine a correction value based on an equivalency between caleulating a

distance associated with the feature of the wuser in the captored image

and calculating a distance associated with the feature of the user in the

second captured image.

13, The computer device of claim 12, wherein the instructions arc further
executable by the processor to:

scale a2 model of the user based on the determined correction value.

14, The computer device of claim 8, wherein the feature of the user comprises

eyes of the user.

15, A computer-program product for scaling an object, the computcr-program
product comprising a nop-transitory computer-readable medium storing instructions
thereon, the instructions being executable by a processor to:
generate two or more lines on a display of the mobile device;
image the user with a camera of the mobile device, wherein the image of the
user s displayed on the display of the mobile device;
upon determining the feature of the user aligns with the first of the two or
more lines on the display of the mobile device, capture an image of the
user; and
determine 8 number of pixels per unit of distance based at least in part on:
(i) a number of pixels between a predetermined point on the captured
image and the feature of the user; and
(i1} a predetermined distance between a camera of the mobile device

and the first of the two or more lines on the display.
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16.  The computer-program product of claim 13, wherein the instructions are
further executable by the processor to:
determine a distance associated with the feature of the user based on a
product resulting from multiplying a number of pixels associated with

the feature of the user by the determined number of pixels per unit of

RN

distance in the captured image.

17.  The computer-program product of claim 16, wherein the instructions are
further executable by the processor to:
16 scale a model of the user based on the determined distance associated with the

feature of the user.

18, The computer-program product of claim 15, whercin the jnstructions are
further executable by the processor to:
15 instruct a user to align a featurc of the user with a second of the two or more
tines on the display;
upon determining the feature of the user aligns with the second of the two or
more lines on the display of the mobile device, capture a second image

of the user.

19, The computer-program product of clatm 18, whercin the justructions are
further executable by the processor to:
determine a correction value based on an equivalency between calculating a
distance associated with the feature of the user in the captured image
25 and calculating a distance associated with the feature of the user in the

second captured image.

26, The computer-program product of claim 19, wherein the instructions are

further executable by the processor to:

30 scale a model of the user based on the determined correction.
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Scaling Module 1/5-a

Line Generation Module 305

Determination Module 31

Image Capturing Module 3/5

Pixel Ratio Module 320

Measuring Module 325

Scaling Module 330

Scale Correcting Module 33
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700 \

Generate, via a processor of a mobile device, two or more lines on a
display of the mobile device

:

Upon determining the feature of the user aligns with the first of the two
or more lines on the display of the mobile device, capture an image of |~ 710
the user

~ 705

FIG. 7
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800 \

Determine a number of pixels per unit of distance based on a number of
pixels between a predetermined point on a captured image of a user and a
feature of the user, and a predetermined distance between a camera of the

mobile device and a line generated on a display of the mobile device

'

Determine a distance associated with the feature of the user based on a

product of a number of pixels associated with the feature of the user and 310

the determined number of pixels per unit of distance in the captured
image

l

Scale a model of the user based on the determined distance associated 315
with the feature of the user

~ 805

FIG. 8
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900 \

Capture a first image of a user upon determining a feature of a user aligns
with a first line generated on a display of a mobile device

I

Capture a second image of the user upon determining the feature of the
user aligns with a second line generated on the display of the —~ 910
mobile device

I

Determine a correction value based on an equivalency between
calculating a distance associated with the feature of the user in the first 915
captured image and calculating a distance associated with the feature of

the user in the second captured image

;

Scale a model of the user based on the determined correction value ~— 920

~ 905

FIG. 9
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