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METHOD AND/OR SYSTEM FOR
RECONSTRUCTING FROM IMAGES A
PERSONALIZED 3D HUMAN BODY MODEL
AND THEREOF

TECHNICAL FIELD

The present invention relates to a human body modelling
method on an electronic device.

BACKGROUND ART

Nowadays, in many research applications, three dimen-
sional human body modelling has always been an important
research topic in the field of computer graphics and com-
puter vision. Three dimensional human body modelling is a
component of computer human body simulation, and even to
this day, researchers still continuously study computer
human body modelling technologies. With the continuous
development of computer technologies, three dimensional
human body modelling now has been very widely applied in
the fields of scientific researches, animations, computer
games, costume designing, industry and so on. Conse-
quently, how to perform three dimensional modelling on a
human body is a technical focal point to which people pay
attention. The existing three dimensional modelling tech-
nologies scan a human body object mainly by means of a
human body scanner, so as to obtain a three dimensional
human body model. The scanned human body object is
required not to wear clothes or wear few underclothes, and
is required to stay at a special position so as to be scanned
by the human body scanner.

During the study and implementation processes of rel-
evant technologies, the inventors find that there are at least
the following problems in the prior art mentioned above: due
to the relatively high expense of the human body scanner,
the cost spent in establishing the three dimensional human
body model is relatively high. Additionally, since there is a
special requirement for the position of the scanned human
body object, and the scanned human body object is required
not to wear clothes or wear few underclothes, there are many
limitations on the process of establishing the three dimen-
sional human body model, and thus it is not convenient
enough and the expense is relatively large during the estab-
lishment of the three dimensional human body model.

SUMMARY OF THE INVENTION

To solve the above-mentioned problems in the prior art,
the embodiments of the present invention provide a human
body modelling method and apparatus and an electronic
device.

The human body modelling method provided using at
least one or more electronic devices according to the present
invention comprises:

acquiring by an image acquisition means of the at least
one or more electronic devices at least one human body
image;

extracting using a processor of the at least one or more
electronic devices an original profile of a human body from
the human body image;

calculating using a processor of the at least one or more
electronic devices a body surface profile of the human body
according to the original profile;
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2

and

constructing using a processor of the at least one or more
electronic devices a three dimensional human body model
according to the body surface profile.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, said acquiring at least
one human body image comprises acquiring by the image
acquisition means a frontal human body image and a side
human body image.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, wherein after construct-
ing a three dimensional human body model using a proces-
sor of the at least one or more electronic devices according
to the body surface profile, the method further comprises:

determining geometric positions of key points or key
features on the three dimensional human body model using
a processor of the at least one or more electronic devices;
and

calculating using a processor of the at least one or more
electronic devices the measurement data of the three dimen-
sional human body model according to the geometric posi-
tions of the key points or the key features.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, wherein after calculating
measurement data of the three dimensional human body
model, the method further comprises:

converting using a processor of the at least one or more
electronic devices the measurement data according to a
human body size standard.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, wherein extracting an
original profile from the human body image comprises:

taking, when a user operation is detected on the human
body image displayed on the electronic device, a point or a
line or a plane, at which the position for the operation is
located, as a part of the original profile.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
electronic device according to the present invention, extract-
ing an original profile from the human body image com-
prises:

extracting, in combination with an image segmentation
algorithm, the original profile from the human body image
when a foreground and a background selected by a user are
detected on the human body image.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, extracting an original
profile from the human body image comprises:

selecting a first human-like template and a second human-
like template, with the size of the first human-like template
being less than that of the second human-like template;

calculating using a processor, a region between the second
human-like template and the first human-like template to
serve as a possible region where the original profile is
located; and

extracting the original profile from the possible region by
using image segmentation.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, before calculating a
region where the second human-like template is larger than
the first human-like template, the method further comprises:
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identifying using a processor a reference mark feature in
the human body image; and

adjusting the first human-like template and the second
human-like template based on the position of the reference
mark feature.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, the method for adjusting
the human-like templates comprises:

calculating a pixel distance between the face and feet in
the human body image; and

scaling the first human-like template and the second
human-like template based on the pixel distance.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, the method for adjusting
the human-like templates further comprises:

calculating an angle between an arm and the body in the
human body image, and correspondingly adjusting the posi-
tions of arms in the first human-like template and the second
human-like template; and

calculating an angle between legs in the human body
image, and correspondingly adjusting the positions of legs in
the first human-like template and the second human-like
template.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, calculating a body sur-
face profile of the human body according to the original
profile comprises:

determining a body boundary mark feature of the original
profile according to a shape feature of the original profile;

selecting one or more body profiles from a body profile
library according to a shape feature of the body boundary
mark feature; and

interpolating the selected one or more body profiles to
obtain the body surface profile of the human body.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, determining a body
boundary mark feature of the original profile comprises:

calculating a shape feature of a point or a region on the
original profile to serve as a first shape feature;

determining whether the first shape feature satisfies a
pre-set condition; and

determining, if the pre-set condition is satisfied, that the
point or the region on the original profile serves as the body
boundary mark feature.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, feature comprises at least
one of:

a relative coordinate distance between the point or the
region on the profile and a reference point;

the curvature of the point or the region on the profile;

or a distance between the point or the region on the profile
and its corresponding point or region.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, determining whether the
first shape feature satisfies the pre-set condition comprises:

selecting using a processor one or more reference profiles
similar to the original profile according to a human body
parameter;

calculating using a processor a shape feature of a point or
a region on the reference profile corresponding to that on the
original profile to serve as a second shape feature; and
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determining that the point or the region on the original
profile serves as the body boundary mark feature if a
difference value between the first shape feature and the
second shape feature is less than a pre-set threshold value.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, the human body param-
eter comprises at least one of:

the area enclosed by the original profile, the height of the
human body or the weight of the human body.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, said selecting one or
more body profiles from the body profile library according
to the shape feature of the body boundary mark feature
comprises:

calculating a shape feature of a point or a region, on a
body profile in the body profile library, corresponding to the
body boundary mark feature to serve as a third shape feature;

calculating a difference value between the third shape
feature and the shape feature of the body boundary mark
feature; and

selecting one or more body profiles with the smallest
difference value.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, constructing a three
dimensional human body model according to the body
surface profile comprises:

constructing a three dimensional human body figure
frame according to the body surface profile; and

constructing the three dimensional human body model
based on the three dimensional human body figure frame
using a processor.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, constructing a three
dimensional human body figure frame according to the body
surface profile comprises:

calculating using a processor, a plurality of morphological
feature data of sections of different human body parts
according to the body surface profile;

constructing the shapes of the sections of the different
human body parts according to the morphological feature
data of the sections of the different human body parts using
a processor;

arbitrarily selecting one of all the constructed sections as
a reference section, and calculating position coordinates of
the other sections relative to the reference section; and

connecting, based on a pre-defined grid structure and
according to position coordinates of all the sections, all the
sections to serve as the three dimensional human body figure
frame.

In the above-mentioned human body modelling method
provided using at least one or more electronic devices
according to the present invention, constructing a three
dimensional human body model based on the three dimen-
sional human body figure frame comprises:

selecting a three dimensional human body template model
according to human body reference information;

constructing a first frame for the three dimensional human
body template model, with the first frame having the same
grid structure as the three dimensional human body figure
frame;

associating a point in the three dimensional human body
template model with at least one patch having a closest
relative position in the grid structure of the first frame; and
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calculating using a processor, according to the obtained
association relationship and based on the three dimensional
human body figure frame, a new coordinate of each point in
the three dimensional human body template model, and
constituting the three dimensional human body model by all
the points that have new coordinates.

The embodiment of the human body modelling apparatus
provided according to another aspect of the present inven-
tion comprises:

an acquisition module for acquiring at least one human
body image;

an extraction module configured to use a processor for
extracting an original profile of a human body from the
human body image;

a calculation module configured to use a processor for
calculating a body surface profile of the human body accord-
ing to the original profile; and

a construction module configured to use a processor for
constructing a three dimensional human body model accord-
ing to the body surface profile.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
acquisition module comprises means for acquiring a frontal
human body image and a side human body image.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
construction module further comprises:

means for determining geometric positions of key points
or key features on the three dimensional human body model;
and

means for calculating measurement data of the three
dimensional human body model according to the geometric
positions of the key points or the key features.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for calculating measurement data of the three dimen-
sional human body model further comprises: means for
converting the measurement data according to a human body
size standard.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
extraction module comprises: means for taking, when a user
operation is detected on the human body image, a point or
a line or a plane, at which the position for the operation is
located, as a part of the original profile.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
extraction module comprises: means for extracting, in com-
bination with an image segmentation algorithm, the original
profile from the human body image when a foreground and
a background selected by a user are detected on the human
body image.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
extraction module comprises:

means for selecting a first human-like template and a
second human-like template, with the size of the first
human-like template being less than that of the second
human-like template;

means for calculating a region between the second
human-like template and the first human-like template to
serve as a possible region where the original profile is
located; and

means for extracting the original profile from the possible
region by using an image segmentation algorithm.
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In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
extraction module further comprises:

means for identifying a reference mark feature in the
human body image; and

means for adjusting the first human-like template and the
second human-like template based on the position of the
reference mark feature.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for adjusting the first human-like template and the
second human-like template based on the position of the
reference mark feature comprises:

means for calculating a pixel distance between the face
and feet in the human body image; and

means for scaling the first human-like template and the
second human-like template based on the pixel distance.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for adjusting the first human-like template and the
second human-like template based on the position of the
reference mark feature further comprises:

means for calculating an angle between an arm and the
body in the human body image, and correspondingly adjust-
ing the positions of arms in the first human-like template and
the second human-like template; and

means for calculating an angle between legs in the human
body image, and correspondingly adjusting the positions of
legs in the first human-like template and the second human-
like template.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
calculation module comprises:

means for determining a body boundary mark feature of
the original profile according to a shape feature of the
original profile;

means for selecting one or more body profiles from a body
profile library according to a shape feature of the body
boundary mark feature; and

means for interpolating the selected one or more body
profiles to obtain the body surface profile of the human body.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for determining a body boundary mark feature of the
original profile according to a shape feature of the original
profile comprises:

means for calculating a shape feature of a point or a region
on the original profile to serve as a first shape feature;

means for determining whether the first shape feature
satisfies a pre-set condition; and

means for determining, if the pre-set condition is satisfied,
that the point or the region on the original profile serves as
the body boundary mark feature.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
shape feature comprises at least one of:

a relative coordinate distance between the point or the
region on the profile and a reference point;

the curvature of the point or the region on the profile;

or a distance between the point or the region on the profile
and its corresponding point or region.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for determining whether the first shape feature sat-
isfies a pre-set condition comprises:

means for selecting one or more reference profiles similar
to the original profile according to a human body parameter;
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means for calculating a shape feature of a point or a region
on the reference profile corresponding to that on the original
profile to serve as a second shape feature; and

means for determining that the point or the region on the
original profile serves as the body boundary mark feature if
a difference value between the first shape feature and the
second shape feature is less than a pre-set threshold value.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
human body parameter comprises at least one of:

the area enclosed by the original profile, the height of the
human body or the weight of the human body.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for selecting one or more body profiles from a body
profile library according to a shape feature of the body
boundary mark feature comprises:

means for calculating a shape feature of a point or a
region, on a body profile in the body profile library, corre-
sponding to the body boundary mark feature to serve as a
third shape feature;

means for calculating a difference value between the third
shape feature and the shape feature of the body boundary
mark feature; and

means for selecting one or more body profiles with the
smallest difference value.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
construction module comprises:

means for constructing a three dimensional human body
figure frame according to the body surface profile; and

means for constructing the three dimensional human body
model based on the three dimensional human body figure
frame.

In the above-mentioned embodiment of the human body
modelling apparatus provided by the present invention, the
means for constructing the three dimensional human body
figure frame according to the body surface profile com-
prises:

means for calculating morphological feature data of sec-
tions of different human body parts according to the body
surface profile;

means for constructing the shapes of the sections of the
different human body parts according to the morphological
feature data of the sections of the different human body
parts;

means for arbitrarily selecting one of all the constructed
sections as a reference section, and calculating position
coordinates of the other sections relative to the reference
section; and

means for connecting, based on a pre-defined grid struc-
ture and according to position coordinates of all the sections,
all the sections to serve as the three dimensional human body
figure frame.

In the above-mentioned embodiment of the human body
modelling apparatus provided in the present invention, the
means for constructing a three dimensional human body
model based on the three dimensional human body figure
frame comprises:

means for selecting a three dimensional human body
template model according to human body reference infor-
mation;

means for constructing a first frame for the three dimen-
sional human body template model, with the first frame
having the same grid structure as the three dimensional
human body figure frame;
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means for associating a point in the three dimensional
human body template model with at least one patch having
a closest relative position in the grid structure of the first
frame; and

means for calculating, according to the obtained associa-
tion relationship and based on the three dimensional human
body figure frame, a new coordinate of each point in the
three dimensional human body template model, and consti-
tuting the three dimensional human body model by all the
points that have new coordinates.

According to another aspect of the present invention, an
embodiment of an electronic device for modelling a human
body is provided, and the electronic device comprising:

a processing component;

a memory for storing instructions executable by the
processing component; and

a multi-media component, wherein

the multi-media component is configured to provide a an
interface for receiving user interaction; and

the processing component is configured acquire at least
one human body image; extract an original profile of a
human body from the human body image; calculate a body
surface profile of the human body according to the original
profile; and construct and display a three dimensional human
body model according to the body surface profile.

According to another aspect of the present invention, an
embodiment of an electronic device is provided, and the
electronic device comprising:

a processing component;

a memory for storing instructions executable by the
processing component; and

a camera component; a multi-media component, wherein

the camera component is configured to acquire at least
one human body image;

the multi-media component is configured to provide a
user interaction interface; and

the processing component is configured to perform at
least one of the following operations: reading the at least one
human body image; extracting features of the human body
image, wherein the features at least comprise a body bound-
ary mark feature and a reference mark feature; determining,
according to the extracted features, a two dimensional
human body profile when clothes are not worn; constructing
a three dimensional human body figure frame according to
the two dimensional human body profile; and constructing
the three dimensional human body model based on the three
dimensional human body figure frame.

In the above-mentioned embodiment of the electronic
device of the present invention, the electronic device further
comprises a communication component; and

the communication component is configured to: provide a
bidirectional communication link between the electronic
device and a server; transmit data which is sent by the
electronic device to the server; and receive data which is sent
by the server to the electronic device.

In the above-mentioned embodiment of the electronic
device of the present invention, the sending data comprises
at least one of:

the at least one human body image, the original profile of
the human body in the human body image, the body surface
profile of the human body, the three dimensional human
body model, or information about the human body in the
human body image.

In the above-mentioned embodiment of the electronic
device of the present invention, the receiving data comprises
at least one of:
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the at least one human body image, the original profile of
the human body in the human body image, the body surface
profile of the human body, the three dimensional human
body model, or information about the human body in the
human body image.

The beneficial effects brought about by implementing the
technical solutions provided in various embodiments of the
present invention regarding to the human body modelling
method and apparatus and the electronic device are: acquir-
ing at least one human body image, extracting features of the
human body image, determining, according to the extracted
features, a two dimensional human body profile when
clothes are not worn, constructing a three dimensional
human body figure frame according to the two dimensional
human body profile, and constructing a three dimensional
human body model based on the three dimensional human
body figure frame. Since the establishment of the three
dimensional human body model in the present invention
originates from a two dimensional human body image,
without using a human body scanner to scan a human body,
the cost expense of establishing the three dimensional
human body model is reduced. Moreover, since there is no
requirement for the position of a human body object and for
the dressing of the human body object when a human body
image is acquired, the operation threshold for establishing a
three dimensional human body model is lowered, and the
process of establishing the three dimensional human body
model is more convenient.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

FIG. 1 is a flowchart of a human body modelling method
as shown according to an exemplary embodiment of the
present invention;

FIGS. 2(a) and (b) are respectively exemplary diagrams
of frontal and sidehuman body images acquired in an
exemplary embodiment of the present invention;

FIGS. 3(a) and (b) are respectively schematic diagrams of
extracting an original profile of a human body from a human
body image in an exemplary embodiment of the present
invention;

FIG. 4 is a schematic flowchart of a method for automati-
cally extracting an original profile of a human body as
shown according to an exemplary embodiment of the pres-
ent invention;

FIGS. 5(a) and (b) are respectively schematic diagrams of
identifying a reference mark feature from front view and
side view human body images in an exemplary embodiment
of the present invention;

FIG. 6 is a schematic diagram of superimposing front
view and side view human body images with a first human-
like template and a second human-like template in an
embodiment of the present invention;

FIG. 7 is a schematic flowchart of a method for calculat-
ing a body surface profile of a human body as shown
according to an exemplary embodiment of the present
invention;

FIGS. 8(a) and (b) are respectively exemplary diagrams
for illustrating a relationship between an original profile and
a body shape or a body boundary feature in an exemplary
embodiment of the present invention;

FIG. 9 is a schematic diagram for illustrating user opera-
tions for determining a body boundary mark feature in an
exemplary embodiment;
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FIG. 10 is a schematic diagram for illustrating the calcu-
lation of a shape feature using a body boundary feature in a
side view in an exemplary embodiment;

FIGS. 11(a) and (b) are respectively schematic diagrams
for illustrating the obtaining of a body surface profile based
on a front view human body image and a side view human
body image in an exemplary embodiment;

FIG. 12 is a schematic flowchart for illustrating the
construction of a three dimensional human body figure
frame in an exemplary embodiment of the present invention;

FIG. 13 is a schematic diagram for illustrating a section
with features in a side view body surface profile in an
exemplary embodiment;

FIG. 14 is a schematic diagram for illustrating the calcu-
lation of a corresponding height of a hip section according
to a side view body surface profile of a human body in an
exemplary embodiment;

FIG. 15 is a schematic diagram for illustrating the calcu-
lating and obtaining, of a shape parameter for a waist section
based on morphological data of the section and a relation-
ship model of the section in an exemplary embodiment;

FIG. 16 is a schematic diagram for illustrating the calcu-
lation of position coordinates according to a section in a
schematic embodiment;

FIGS. 17(a) and (b) are respectively a front view and a
side view of a three dimensional human body figure frame
in a schematic embodiment;

FIG. 18 is a schematic flowchart of a method for con-
structing a three dimensional human body model in a
schematic embodiment of the present invention;

FIG. 19 is a schematic diagram of representing a point in
a three dimensional human body template model with vec-
tors in a schematic embodiment;

FIG. 20 is a schematic diagram of a three dimensional
human body model acquired based on the above-mentioned
human body modelling method in a schematic embodiment,
in which 2001 in FIG. 20 (a) is a front view of the three
dimensional human body model, and 2002 in FIG. 20 (b) is
a side view of the three dimensional human body model;

FIG. 21 is a schematic logic block diagram of an exem-
plary embodiment of a human body modelling apparatus of
the present invention;

FIG. 22 is a schematic logic block diagram of another
exemplary embodiment of a human body modelling appa-
ratus of the present invention; and

FIG. 23 is a schematic logic block diagram of an exem-
plary embodiment of an electronic device of the present
invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

In order to make the objectives, technical solutions, and
advantages of the present invention clearer, the embodi-
ments of the present invention will be further described in
detail below in conjunction with the accompanying draw-
ings. The embodiments are all illustrative but not restrictive.

FIG. 1 is a flowchart of a human body modelling method
as shown according to an exemplary embodiment of the
present invention. As shown in FIG. 1, the flow of the human
body modelling method comprises the steps of:

step 101, acquiring at least one human body image;

step 102, extracting an original profile of a human body
from the human body image;

step 103, calculating a body surface profile of the human
body according to the original profile; and
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step 104, constructing a three dimensional human body
model according to the body surface profile.

When a human body image is acquired in step 101, the
acquired human body image(s) can be one or more photos
obtained by a photographing device taking a photo of a
human body object. The photographing device can be a
digital camera, any mobile devices, a computer with a
built-in camera, etc., and in this embodiment, the type of the
photographing device is not limited specifically.

In step 101, the acquisition of at least one human body
image comprises acquiring one or more human body images
at any photographing angle. For example, the human body
image can be a frontal human body image or a side human
body image, or two human body images that are 90 degrees
apart from each other in photographing angle, three human
body images that are 120 degrees apart from one another in
photographing angle, four human body images that are 90
degrees apart from one another in photographing angle, or
other numbers of human body images that are apart from one
another in uniformly-spaced photographing angle and the
like. In this embodiment, the photographing angle and the
number of the acquired human body images are not limited
specifically.

As shown in FIG. 2, in order to ensure the accuracy of
human body modelling, and also to use human body images
as few as possible so as to reduce the requirement for
computation resources, when a human body image is
acquired in step 101 of FIG. 1, at least one front view human
body image 201 as shown in FIG. 2(a) and one side view
human body image 202 as shown in FIG. 2(4) can be
acquired. The parts with slashes in the figures respectively
represent backgrounds 205 and 206 of the human body
images. The parts other than the parts with slashes are
respectively a frontal human body portion 203 and a side
human body portion 204. One of the advantages of the
present invention is that a complex image background is
acceptable, that is, there is no strict requirement for the
photographing place of the human body image, and the
photographing place can be indoors, a shopping mall or
other outdoor environments. However, in order to improve
the accuracy of human body modelling, the background of
the human body image can be a pure colour and has a strong
contrast with the colour of clothes worn on the human body
and the skin colour of the human body. Another advantage
of the present invention is to allow a human in the human
body image to wear relative looser clothes, that is, no
limitation is imposed on the clothes worn on the human
body, and the clothes can be a jacket, a shirt, tight clothes,
an underwear, etc. Also in order to ensure the accuracy of
human body modelling, it is better to wear tight clothes, or
tighten or roll up the loose parts of the clothes before
photographing.

In step 102 of FIG. 1, after acquiring human body images
such as 201 and 202, a human body portion and the worn
clothes 203 and 204 can be respectively separated from the
image backgrounds 205 and 206, so as to acquire an original
profile of the human body. The original profile comprises
edges of the clothes and the skin of the human body. There
may be a plurality of implementations for extracting the
original profile from the human body image, which can be,
for example, any one of the three methods listed below.

Method I: taking a point or a line or a plane, at which the
position for an operation is located, as a part of the original
profile.

As an optional embodiment, one of the ways of extracting
an original profile of a human body from a human body
image can be detecting an operation directly or indirectly
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made by a user on the human body image by means of an
image interaction device, such as the operations of clicking,
sliding, and painting, and taking a point or a line or a plane,
at which the position for the operation is located, as a part
of the original profile. For example, by observing the human
body image, the user can mark edges of the clothes or the
skin on the human body image by means of a mouse or a
touch screen device, so as to acquire the original profile.
When a screen for displaying the human body image is too
small, the user can enlarge the human body image by means
of the mouse or the touch screen device, so as to identify and
mark the edges.

Method II: manually selecting pixels as a foreground and
a background respectively, for extracting the original profile

As an optional embodiment, the extraction of an original
profile of a human body from a human body image can be
selecting, from the human body image, several pixels on the
human body as a foreground and selecting several pixels
other than those on the human body as a background in an
interactive way, and extracting the original profile of the
human body by means of an image segmentation algorithm.
The image segmentation algorithm is based on the colour,
the grayscale, the brightness or the gradient of pixels; and
the image segmentation algorithm can be the existing Grab-
cut and Graph-cut algorithms, and in this embodiment, the
type of the image segmentation algorithm is not limited
specifically.

For example, as shown in FIG. 3, a user can take pixels
301 and 304 in a region, selected by using a finger on a touch
screen as an image interaction device, as a foreground and
also take pixels 302 and 303 in a region, selected by using
a finger sliding on the touch screen as a background, and
then extracting an original profile of the foreground by
means of the Grab-cut algorithm according to the colour, the
grayscale, the brightness and the gradient of the foreground
pixels. As shown in FIG. 3(a), 306 is an original profile of
a front view human body image, and as shown in FIG. 3(5),
305 is an original profile of a side view human body image.

Method I1I: automatically selecting pixels as a foreground
and a background, for extracting an original profile

FIG. 4 is a schematic flowchart of a method for automati-
cally extracting an original profile as shown according to an
exemplary embodiment of the present invention. As shown
in FIG. 4, the flow of the method for automatically extract-
ing an original profile comprises the steps of:

step 1021, selecting a first human-like template and a
second human-like template, with the size of the first
human-like template being less than that of the second
human-like template;

step 1022, calculating a region between the second
human-like template and the first human-like template to
serve as a possible region where the original profile is
located; and

step 1023, extracting the original profile from the possible
region by using an image segmentation algorithm.

In step 1021 of FIG. 4, due to the different sizes of
different people, the body profiles corresponding to different
people are also different accordingly. Generally, most people
generally have a body profile which is between a body
profile of an obesity type and a body profile of a thin type.
Therefore, in order to make it convenient to determine the
range of the body profile, the human-like templates can be
compared so as to determine a possible region where a body
surface profile of a human body in the human body image is
located. Two human-like templates are selected from a
human-like template library to respectively serve as a first
human-like template and a second human-like template. The
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human-like template library is composed of a plurality of
images comprising two dimensional human body profiles of
different sizes. The first human-like template can be an
image comprising an extremely skinny human body profile,
and the second human-like template can be an image com-
prising an extremely obese human body profile. Therefore,
it is highly possible that the original profile of the human
body image falls within a range between the first human-like
template and the second human-like template.

Since the pixel size of the human body image is incon-
sistent with the size of the human-like template, before
determining a possible region where the body surface profile
of the human body in the human body image is located, the
human-like template, such as in terms of pixel size, can be
adjusted according to the position of the reference mark
feature, such that the original profile is aligned with the
human-like template.

As an optional embodiment, before determining, by com-
paring the human-like templates, the possible region where
the body surface profile of the human body in the human
body image is located, the method further comprises these
steps of: identifying a reference mark feature in the human
body image; and adjusting the first human-like template and
the second human-like template based on the position of the
reference mark feature. The reference mark feature com-
prises a point and a region, for example, the face, the feet,
the leg, the hand, the shoulder, the crotch, a head vertex and
a foot antapex, which are not limited specifically in this
embodiment.

In the case of identifying the position where a reference
mark feature of the human body image is located, the
position where the body reference mark feature is located
can be determined by identifying a manual operation of a
user, such as operations of clicking, sliding and painting. For
example, a user selects, in a way of drawing or moving a
block, a head portion (a face portion) 512 in the front view
human body image of FIG. 5(a) as the reference mark
feature.

In addition to a manual selection method, the position
where the reference mark feature is located can also be
detected by using a human body detector. The human body
detector can obtain the position by training a support vector
machine by means of an Adaboost algorithm based on an
image feature. The image feature may comprise but not
limited to an HOG feature, a Haar feature and an LBP
feature. The identified reference mark feature can be as
shown in FIG. 5, and in the front view human body image
of FIG. 5(a), the identified reference mark feature comprises
a head 512, a left shoulder 514, a right shoulder 513, a left
hand 516, a right hand 515, a left foot 518 and a right hand
517. In the side view human body image of FIG. 5(4), the
identified reference mark feature comprises a head 519, a
hand 520 and a foot 521.

As an embodiment, in order to narrow the range that the
original profile possibly falls within, the first human-like
template and the second human-like template can be
selected to be installed with some human body parameters,
comprising information such as the gender, the height, the
weight, the body mass index, the weight, the weight range,
the body size, the body-type description (such as an apple-
shaped figure, a pear-shaped figure), or one or more of these
can also be selected as parameters, and a corresponding first
human-like template and second human-like template are
selected from the human-like template library. For example,
if the body mass index of a human body is 22.5, a figure with
a body mass index of 20 can be selected as the first

20

25

30

40

45

60

65

14

human-like template, and a figure with a body mass index of
27 can be selected as the second human-like template.

As shown in FIG. 5 (a), the height of the human body is
calculated according to the pixel distance between the head
vertex 525 and the foot antapex 526 in the human body
image. According to the calculated height of the human
body, the first human-like template and the second human-
like template are scaled at an equal proportion to the same
size.

Similarly, as shown in FIG. 5(a), according to the posi-
tions of the left arm 516 and the left shoulder 514, centre
points of the two parts are connected, and an angle between
this line segment and a vertical line segment is calculated as
a first angle 522. According to the first angle, by taking the
shoulder as a pivot, the arm in the human-like template is
rotated at a corresponding angle so as to adjust the opening
extent of the arm.

Similarly, as shown in FIG. 5(a), the position of a
connection point between feet 517, 518 and the upper body
(namely, the crotch 524) is calculated, and the lengths of the
two legs in the human-like template are accordingly
adjusted. Additionally, an angle between the two legs in the
human body image is calculated as a second angle 523, and
accordingly, by taking a connection point between a leg and
the upper body as a pivot, the leg in the human-like template
is rotated at a corresponding angle so as to adjust the
opening extent of the leg.

It should be noted that since the angles regarding to the
arm and the two legs are not shown in the side view human
body image of FIG. 5(b), when the human-like template is
compared with the side view human body image, only the
size of the human-like template needs to be scaled. While the
human-like template is compared with the front view human
body image, both of the above-mentioned two cases might
occur, that is, in this case, not only the size of the human-like
template may need to be scaled, but also the positions of the
arm and the legs in the human-like template may need to be
adjusted.

After the first human-like template and the second human-
like template are adjusted, based on the principle of deter-
mining the range in which the body surface profile is
possibly located in the above-mentioned process, the pos-
sible region where the body surface profile of the human
body in the human body image is located can be determined
by comparing the human-like templates. The process com-
prises but not limited to: superimposing the adjusted first
human-like template and second human-like template, as
shown in FIG. 6, reference numeral 631 indicates a second
human-like template corresponding to the front view human
body image, reference numeral 632 indicates a first human-
like template corresponding to the front view human body
image, reference numeral 633 indicates a second human-like
template corresponding to the side view human body image,
and reference numeral 634 indicates a first human-like
template corresponding to the side view human body image;
taking a region between the second human-like template and
the first human-like template after superimposing as the
possible region where the body surface profile of the human
body in the human body image is located. In consideration
that the first human-like template corresponding to the
front/side view human body image is different from the
second human-like template corresponding to the side/front
view human body image, during the superimposing process,
the first human-like template and the second human-like
template in the front view human body image can be
superimposed, and the first human-like template and the
second human-like template in the side view human body
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image can be superimposed, so as to respectively obtain a
possible region. Region 635 is the possible region corre-
sponding to the front view human body image, and region
636 is the possible region corresponding to the side view
human body image.

After the possible region where the body surface profile of
the human body in the human body image is determined, by
applying an image segmentation algorithm to the human
body image, original profiles (637, 638) corresponding to
the human body image can be extracted from the possible
regions (635, 636). The image segmentation algorithm can
be Grab-cut and Graph-cut algorithms, and in this embodi-
ment the type of the image segmentation algorithm is not
limited specifically. Correspondingly, in FIG. 6, 637 is the
original profile corresponding to the front view human body
image, and 638 is the original profile corresponding to the
side view human body image.

Returning to FIG. 1, step 103 is calculating the body
surface profile of the human body according to the original
profile. FIG. 7 is a flowchart of a method for calculating a
body surface profile of a human body as shown according to
an exemplary embodiment. As shown in FIG. 7, the flow of
the method for calculating a body surface profile of a human
body according to an original profile comprises the steps of:

step 1031, determining a body boundary mark feature of
the original profile according to a shape feature of the
original profile;

step 1032, selecting one or more body profiles from a
body profile library according to a shape feature of the body
boundary mark feature; and

step 1033, interpolating the selected one or more body
profiles to obtain the body surface profile of the human body.

It should be noted that since a human body object can be
worn of any clothes during the photographing of a human
body image, the original profile extracted at this time is a
combination of an edge of the human body skin and an edge
of the human body clothes. As a result, due to the effect of
the human body clothes, there is a certain error between the
original profile and a two dimensional human body profile in
a real sense, namely, a body surface profile. In order to
extract the body surface profile, after the original profile is
obtained, a body boundary mark feature can be extracted
from the original profile according to a shape feature of the
original profile. The body boundary mark feature comprises
a point or a region at the edge of the human body skin and
a point or a region at the edge of the clothes closely fitted to
the body on the original profile.

The method for specifically implementing step 1031
comprises: calculating a shape feature of a point or a region
on the original profile to serve as a first shape feature;
determining whether the first shape feature satisfies a pre-set
condition; and determining, if the pre-set condition is sat-
isfied, that the point or the region on the original profile
serves as the body boundary mark feature. The shape feature
can comprise at least one of: the curvature, the length and the
position of a profile curve, a relative coordinate distance
between a point or a region on the profile and a reference
point, and a distance, in a transverse direction, a longitudinal
direction or the other direction, between the point or the
region on the profile and its corresponding point or region,
and in this embodiment, the shape feature is not limited
specifically.

There are a number of methods for determining whether
the shape feature of an original profile satisfies a pre-set
condition. For example, method I: determining whether the
first shape feature is within a pre-set value range that
satisfies a condition; and if so, using the point or the region
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on the original profile as the body boundary mark feature.
The method for determining the pre-set value range can be
as follow: selecting several similar body profiles from the
body profile library according to the height, the weight and
the age or other information of the human body; and
calculating a shape feature of a point or a region on the
several body profiles corresponding to that on the original
profile, thereby determining the pre-set value range.

Method II: selecting one or more reference profiles simi-
lar to the original profile according to a human body
parameter; calculating a shape feature of a point or a region
on the reference profile corresponding to that on the original
profile to serve as a second shape feature; and determining
that the point or the region on the original profile serves as
the body boundary mark feature if a difference value
between the first shape feature and the second shape feature
is less than a pre-set threshold value. The human body
parameter comprises at least one of: the area enclosed by the
original profile, the height of the human body or the weight
of the human body.

The method for selecting a reference profile will be
described in detail below. Since a body profile library
contains a large number of body profiles of people with
different body types, genders, ages, heights, weights and
races, features contained in a body surface profile of the
human body might also exist in a large number of body
profiles. The method for selecting a body profile close to a
morphological feature of a body surface profile of a human
body comprises but not limited to: scaling body profiles in
a body profile library according to the size of an original
profile; calculating the areas of the original profile and a
body profile; calculating the absolute difference value
between the areas of the body profile and the original profile;
and selecting a body profile corresponding to the smallest
absolute difference value to serve as the reference profile. If
the records of the body profile library also comprise infor-
mation such as the height, the weight, the weight range, the
body size, and the body-type description (such as an apple-
shaped figure, a pear-shaped figure), one or more of these
can also be selected, and a profile corresponding to the
smallest absolute difference value of relevant parameters is
selected from the body profile library to serve as the refer-
ence profile.

As an optional embodiment, the method is used for
scaling body profiles in a body profile library according to
the size of an original profile; calculating the areas of the
original profile and a body profile; calculating the absolute
difference value between the areas of each body profile and
the original profile; and selecting a body profile correspond-
ing to the smallest absolute difference value to serve as the
reference profile. For example, calculating and obtaining the
original profile with the height size of 1000 pixel pitches and
the area of 134000 pixels. Each body profile in the body
profile library is scaled in a height direction, at an equal
proportion, to a equidistant length unit with 1000 pixels; and
the corresponding scaled areas of the body profiles are
calculated by means of a calculus principle, and a profile
with the smallest absolute difference value between the area
and the unit area 134000 is selected from all the profiles to
serve as the reference profile.

As another optional embodiment, according to the height
and weight (or the weight range) of a target user, a basic
body-type parameter (e.g. BMI) or a basic body-type param-
eter range of the target user is calculated; a basic body-type
parameter and a body-type parameter range of body profiles
in a body profile library are calculated; several body profiles
of which the body-type parameter is less than a pre-set
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threshold value is selected; the several body profiles are
scaled according to the size of an original profile; an
absolute difference value between the areas of each body
profile and the original profile is calculated; and one or more
body profiles where the absolute difference value is less than
a pre-set threshold value is(are) selected as the reference
profile. For example, if a human has a height of 170 cm and
a weight of 66 kg, one or more profiles with a height close
to 170 cm and a weight close to 66 kg are selected from the
body profile library, and linear interpolation is performed on
the profile to obtain a new profile as the reference profile.

Furthermore, according to one or more parameters such as
the area of the body profile, the height, the weight, the
weight range, the body mass index, the body size, the
body-type description (such as an apple-shaped figure, a
pear-shaped figure), etc., in a comprehensive manner, a
profile corresponding to the smallest numerical value
obtained by weighted summation of the absolute difference
values of relevant parameters can also be selected from the
body profile library to serve as the reference profile.

As shown in FIG. 8(a), by taking a point 804 on the chest
of an original profile 801 as an example, a shape feature of
the point 804 is calculated as a first shape feature, wherein
the distance from the point 804 to the head vertex 803 is of
300 pixels, the curvature of the profile curve at the point 804
is 0.004, and the distance from the point 804 to its corre-
sponding point 805 in a horizontal direction is of 146 pixels.
If method I mentioned above is used, by taking the curvature
as an example of the parameter, the curvature 0.004 of the
profile curve where the point 804 is located is compared with
a pre-set value range. The method for determining the
pre-set value range is as follow: selecting several similar
body profiles from the body profile library according to the
height and weight of a human body; calculating the curva-
tures of the several body profiles at a part corresponding to
the point 804, thereby obtaining a pre-set value range of
0.003-0.005 for the curvature of the part; and since the
curvature 0.004 of the profile curve where the point 804 is
located is within the pre-set value range, determining that
the point 804 is a body boundary mark feature.

Similarly, according to method II mentioned above, also
by taking the curvature as an example of the parameter, a
reference profile is acquired according to one of the methods
described above. As shown in FIG. 8(5), the profile curve
curvature of a point 806 on the reference profile 802
corresponding to the point 804 is calculated to be 0.0038 as
a second shape feature 0.0038. It can be seen that the
absolute difference value between the first shape feature
0.0038 and the second shape feature 0.004 is less than a
pre-set value 0.001, and therefore, the point 804 is deter-
mined to be the body boundary mark feature.

The above-mentioned process is repeated for the other
points or regions on the original profile, such that all the
body boundary mark features can be determined. It should
be noted that multiple parameters, such as the curvature and
distance can be simultaneously calculated for the shape
feature. In this case, the determination of the point or the
region on the original profile as the body boundary mark
feature can comprehensively consider whether various
parameters satisfy the condition at the same time, or whether
the weighted sum of the difference values among various
parameters is less than a pre-set value.

As another optional embodiment, the body boundary
mark feature can be directly extracted from the human body
image in a manual operation way, specifically comprising:
when a user operation is detected on the human body image,
a point or a line or a plane, at which the position for the user
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operation is located, is taken as a feature of the image. For
example, by observing the human body image, the user can
mark, by means of a mouse or a touch screen device, an edge
of the skin on the human body image, an edge of the clothes
closely fitted to the body, or an edge of the skin inside the
clothes speculated by the user, so as to acquire the body
boundary mark feature. When a screen for displaying the
human body image is too small, the user can enlarge the
human body image by means of the mouse or the touch
screen device, so as to identify and mark the edges.

As shown in FIG. 9, when it is detected that the user
operates the human body image, the positions for the opera-
tion, such as circular points 901, 902, 903 and 904 and
triangular points 905 and 906, are used as the body boundary
mark features, with the circular points representing close-
fitting points that can be directly determined by the user by
observing the image and the triangle points representing
close-fitting points that are speculated by the user by means
of analysis.

Returning to step 1032 of FIG. 7, one or more body
profiles are selected from a body profile library according to
a shape feature of the body boundary mark feature. The
specific method comprises: calculating a shape feature of a
point or a region, on a body profile in the body profile
library, corresponding to the body boundary mark feature to
serve as a third shape feature; calculating a difference value
between the third shape feature and the shape feature of the
body boundary mark feature; and selecting one or more
body profiles with the smallest difference value.

As an embodiment, the method comprises: scaling the
body profile to the same size according to a pre-set standard
size of the body profile library; calculating a first relative
coordinate of each body boundary mark feature relative to a
reference point; determining, for a body profile in the body
profile library, a corresponding point or region of each body
boundary mark feature on the body profile; calculating a
second relative coordinate of a point or a region on each
body profile of the body profiles relative to a corresponding
reference point corresponding to the reference point; calcu-
lating a difference value between the first relative coordinate
and the corresponding second relative coordinate; accumu-
lating all the difference values to serve as a profile difference
value of the body profiles; and sorting the difference values
of the body profiles in the body profile library, and selecting,
according to the sorting result, one or more body profiles for
interpolation. The calculation method for interpolation is not
limited in the present invention.

For example, with reference to FIG. 10, a process for
calculating a human body shape feature by using a side view
body boundary feature will be illustrated. An ankle joint
point 1002 is selected as a reference point. The reference
point is taken as the origin of coordinates, the longitudinal
direction of the position where the reference point 1002 is
located is taken as a y coordinate axis, and the horizontal
direction is taken as an x coordinate axis. For the conve-
nience of description, a body boundary feature 1001 is taken
as an example to calculate the first relative coordinate, and
according to the pixel coordinates of the scaled image, a
lateral vector 1003 from a point 1001 of the body boundary
feature to the reference mark point 1002 is calculated as dx,
and a vertical vector 1004 is calculated as dy. Therefore, it
can be derived that the first relative coordinate of the body
boundary feature 1001 is (dx, dy). In the same manner, the
first relative coordinate of each body boundary mark feature
relative to the reference point 1002 can be calculated.

Similarly, the second relative coordinate is calculated.
Firstly, by performing body profile parameterization on each
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body profile in the body profile library, a corresponding
point or region of each body boundary mark feature on the
body profile in the body profile library can be determined, so
that the second relative coordinate of the point or region
relative to the corresponding reference point corresponding
to the reference point can be calculated as (dx-i, dy-i),
wherein i represents the ith body profile in the body profile
library. A profile difference value dsum-i of the body profile
can be obtained by calculating a difference value between
the second relative coordinate of the body boundary mark
feature corresponding to each body profile and the corre-
sponding first relative coordinate, and then accumulating the
difference values. The difference value may be the distance
between two points, which is not specifically limited in this
embodiment. After the profile difference values of the body
profiles in the body profile library are determined, all the
profile difference values may be sorted in an ascending
order, so as to select one or more body profiles having the
smallest profile difference value.

The number of the profiles is an integer greater than or
equal to 1, and when the value of the number of the profiles
is larger, the body surface profile obtained subsequently may
also be more precise, and the specific value can be set
according to requirements, which is not specifically limited
in this embodiment.

It should be noted that the body profile comprises the
overall body profile and a local body profile, which are not
specifically limited in this embodiment. The overall body
profile refers to the entire front view or side view human
body profile; and the local body profile refers to a portion of
the overall profile, such as a section of a waist line to a hip
line in the overall profile.

Returning to step 1033 of FIG. 7, the selected one or more
body profiles are interpolated to obtain a body surface
profile of the human body. The interpolation algorithm may
be a linear or non-linear interpolation algorithm, a weighted
or a common interpolation algorithm, which is not specifi-
cally limited in this embodiment.

For example, if N front view body profiles C1, ..., Cn
are selected, then a two dimensional front view human body
profile X with no clothes can be calculated by the following
linear formula:

X=wl-Cl+...+wnCn Formula 1

where w1, . . ., wn are weight values, and the weight can
be an average value, and can also be inversely related to a
profile difference value. For example, the weight value of an
ith front view profile is calculated by the following formula

1 Formula 2
fi

1 .+ 1

Tt

wi=

fi is a profile difference value of the ith front view profile.

As shown in FIG. 11, based on a front view human body
image and a side view human body image, a body surface
profile obtained after interpolation may comprise a front
view body surface profile 1101 and a side view body surface
profile 1102.

Returning to step 104 of FIG. 1, a three dimensional
human body model is constructed according to the body
surface profile. As an embodiment, the flow of the method
for constructing the three dimensional human body model
according to the body surface profile comprises the steps of:
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step 1041, constructing a three dimensional human body
figure frame according to the body surface profile; and

step 1042, constructing the three dimensional human
body model based on the three dimensional human body
figure frame.

In step 1041 above, a three dimensional human body
figure frame is constructed according to the body surface
profile. FIG. 12 is a reference for the implementation
process. FIG. 12 presents a flowchart for a method for
constructing a three dimensional hum<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>